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Abstract

This thesis can be split into two sections. The first section is an argument against
physicalism and its naturalistic pretensions. The second section presents an
alternative to physicalism — pragmatic pluralism. The arguments for the first
section are split into four chapters. In chapter one it is argued that an examination
of science lends no support to physicalist ontology. The case of quantum
chemistry is studied in some detail and its shown that higher-level chemical facts
are needed to support the quantum mechanical explanations given. The second
and third chapters look at various ways in which physicalist have sought to
explain away the apparent lack of unity in the sciences. Various accounts of the
supervenience relation and functionalism are discussed and shown to be either
inadequate for the physicalist programme or empirically implausible. The final
chapter of this section discusses the so called completeness of physics. It is shown
that like physicalism in general, there is no way to formulate this doctrine to make
it plausible in light of contemporary physics and able to underpin a physicalist
ontology. The second section critically discusses alternatives to physicalism. The
scientific pluralisms of John Dupre and Nancy Cartwright and the pragmatic
pluralisms of Hilary Putnam and Nelson Goodman are discussed in detail
Drawing on the work of Putnam, in particular, and presenting Davidson’s
anomalous monism in a new guise, an original form of pragmatic or

metaphysically deflationary pluralism is defended.
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Introduction

Physicalism: What Matters

[T]he best guide we have to the nature of reality is the physical sciences.
David Armstrong’

0.1 Something old, something new

What is the world like? That is a big question; and one might expect a
correspondingly long and complicated answer, if any answer can be given at all.
Philosophers, though, have traditionally provided one of four remarkably simple-
sounding responses: materialism, idealism, dualism and, what I shall call for the
lack of an agreed term, neutralism.

According to advocates of the first of these views, materialism, the world
consists only of bits of matter, arranged in various ways. Among the great and the
dead who might be counted materialists, we may include Democritus, Gassendi
and Hobbes. Diametrically opposed to materialists are idealists. They say that the
world is made up of nothing but ideas and minds. Berkeley, Kant and Hegel in
different ways represent this world-view. Then there are the two halfway houses —
dualism and neutralism. Dualists think that there are both bits of matter (like the
materialist) and minds and ideas (like the idealist) but these two sorts of entity are
fundamentally different, neither can be reduced to the other. Descartes is the
father of all such theories. Neutralists think that the fundamental stuff of the world
is neither matter nor mind or at least not solely matter or solely mind but
something else which gives rise to matter and mind. Spinoza argued for
something like this, as did Russell once. They have modern disciples in Thomas

Nagel and David Chalmers.

! Moser and Trout (eds.) (1995), p.45



As ever in philosophy, traditional answers have traditional problems. How
can materialists explain the workings of the human mind, the mysteries of
consciousness and intentionality, in terms of the redistribution of matter? How can
idealists explain the fact that the world does not seem to be made up of ideas but
of people and cars and biscuits and oysters and phone boxes and sand and all
kinds of other stuff? How can dualists explain the connection between matter and
mind? What on earth is this stuff that neutralists are talking about? These sorts of
question have broadly speaking set the terms of the debate since the time of
Descartes — at least as I say for metaphysicians.

A non-philosophical way to answer the same question — what is the world
like — would be just to list the sorts of things that we come across there. A better
way might be to try to create some sort of system to describe these objects and
their interactions. Arguably, this is what the sciences (or at least some of them) try
to do. By extension then, the sciences also address the question ‘what is the world
like?’. How should we understand the relation between these two projects — the
scientific and the philosophical?

The most popular contemporary answer sees them as complementary.
Materialism has been recast as physicalism; a doctrine which sees itself in broad
outline as a successor to the views of Democritus, Hobbes and others but which
derives its detail from contemporary science — in particular physics. There are at
least two reasons for such a change: one to do with the content of materialism, the
other to do with its justification. First, it is clear that although old-style
materialists were in some sense right that there exists tiny atoms, the way they
conceived of them was seriously mistaken. What we now know about atomic

structure suggests that atoms are far from the tiny billiard-ball-like objects that



many materialists had in mind. Moreover, physicists have come up with all sorts
of other entities, fields for example, which seem to have no counterpart in past
materialist metaphysics. So modern physicalism has shifted away from the atoms-
in-the-void conception of the world to one in which they defer to physicists for
information concerning the fundamental constituents of the universe. Modern
physicalists, in other words, want to stop a priori speculation about how the world
is and, as David Lewis (1986) puts it, “take sides with physics”.

More significant than this change of content is the belief that physicalism

is the ontology employed in and supported by the sciences.

Broadly empirical character [physicalism is] supported inductively by

scientific practice. (Hellmann and Thompson (1977))

According to contemporary physicalists, the principles of physicalism

are to be treated as high level empirical generalisations. (Post (1991))

On the theory side, developments in science, successful reductions of one
discipline to another for example, are supposed to confirm the physicalist
ontology. In terms of practice, it is often argued that physicalism is presupposed
in much scientific inquiry and this leads to fruitful research. So there is a
descriptive and a normative part to the argument from science. On the descriptive
side, physicalists will claim that the way science portrays the world and the way
scientific descriptions seem to be developing lends support to physicalism. On the

normative side, presupposing physicalism, it is claimed, makes for good science.



Even when physicalists seem to be offering justifications that rely on other
considerations, it becomes clear that whatever force such arguments have depends
on the implicit understanding that physicalism has the backing of the sciences. For
example, one common argument heard in favour of physicalism is that it is the
simplest explanation of how the world is. Setting aside the question of why
simplicity should be seen as a guide to truth, the argument, unless fleshed out,
cannot discriminate between physicalism, idealism and neutralism. It only has any
force if we already accept the idea that science correctly describes most of the
world in physical terms. Then the choice is simply between dualism and
physicalism — and physicalism is clearly simpler.

Another argument sometimes put forward is that any metaphysics other
than physicalism involves believing in some kind of ‘spooky’ ontology — weird
mind-type substances and the like. But again this by itself is a woeful argument.
What one does and does not consider ‘spooky’ tends to be a function of one’s
favoured ontology. For example, Berkeley given his theory of ideas found the
notion of matter incoherent. Again, if this argument has any force at all, it is only
given the presupposition that natural science backs up the idea that the world is
largely as physicalists take it to be. Therefore to advocate any other ontology is to
go against the sciences, obviously a bad thing. Arguments for physicalism cannot
be divorced from the idea that science supports this ontology and only this
ontology.

Contemporary physicalism then is the combination of two ideas:
materialism and what we might call naturalism. It retains the idea that the world is
made up of some fundamental constituents but lets physicists tell you what that

something is; and it seeks ultimate justification through the practice and theory of



the sciences. It is important to see that this is not merely the handing over of the
question of how the world is to the scientific community. Physicalist philosophers
want to take the claims of the physicist and, like their materialist forebears,
expound a metaphysical thesis which goes beyond the current claims of the
sciences. If we were to try to sum it up in a sentence, physicalists believe that
everything is, or is dependent upon, the physical.

There remain some ambiguity in the definition. One needs to clarify what
1s meant by the physical in physicalism. Narrowly construed, we might take it to
refer only to the discipline of physics itself, so the science which fills in the
content of old-style materialism is only physics. More broadly construed,
physicalism could refer to all the physical sciences, so that would include
chemistry and maybe biochemistry as well as physics. Many physicalist seem to
take their doctrine in the broad sense only. Hence they consider the only
explanatory tasks for the physicalist are to fit the life sciences and the mental into
their favoured metaphysical picture.> One possible reason for such a liberal
attitude might be the thought that the relation between the other ‘physical
sciences’ and physics is unproblematic. Perhaps it is even thought that successful
reductionist treatment of these domains provides data to support the claim that
physicalism is confirmed by science. Whatever the reason, once we recognise that
there are domains that are not covered by physics, other than just the mental or the
biological, the case for physicalism must be made there too. If physicalism is
genuinely meant to be a naturalistic metaphysics, it will have to prove itself in all

domains.

2 See for example David Papineau (1993).



The thesis divides into two sections. The first section is an argument
against physicalism. The second section is an attempt to provide a better answer to
that question.

The first chapter of this thesis will discuss the support science lends to
physicalism and in particular will discuss the relation between physics and
chemistry in the context of quantum chemistry. The sketch I provide of that
relation will form the basis of a claim that I will make regarding the state of
science in general, viz.,, no neatly hierarchical or reductionist ontological
conclusions can be drawn from the current state of the sciences. I do not consider
this claim either surprising or in itself of great philosophical interest It is, I take it,
a fact that anyone acquainted with the practices of the sciences will be familiar
with. Sociological evidence for this can be found in the oft-repeated idea that even
scientists working in similar fields find it difficult to communicate their theories
and ideas to one another. The messy and complicated relations of the sciences
form the background against which all metaphysical discussions that purport to be
remotely naturalistic must take place.

Given this background, two questions arise: how the physicalist should
articulate his ontology and more importantly why physicalism is the right
ontology to be articulating in the first place. The second and third chapter of this
work will deal with the first of these points: two sorts of ways of connecting the
physical to the non-physical that supposedly do not commit one to reductionism
(and therefore allow for a certain conceptual messiness) will be discussed —
supervenience and functionalism. The fourth and last chapter of the first section
will discuss an argument for physicalism that does not rely on articulating

precisely the relation between physics and the other sciences: the argument from



the completeness of physics. The thrust of this argument, as I interpret it, is that
certain widely accepted facts about physics itself oblige us to be physicalists.
Again the dialectic strategy will be to relate this claim to actual scientific theories
and show that if physicalists have anything like the sort of physics employed by
scientists in mind, this argument is a non-starter.

I hope to convince the reader that there is little or no support given by the
sciences for the particular ontological commitments of physicalists and that the
so-called arguments for physicalism, whether they be descriptive or normative in
character, are either empty and rhetorical or simply invalid. In short, physicalism,
it will be claimed, is no more a naturalistic metaphysics than any of the

alternatives.

0.2 The rights and wrongs of physicalist metaphysics

Physicalism, in intent, if not implementation, contains a thought worth pursuing.
The idea that we should move away from traditional metaphysical assumptions
and positions and look to the sciences to tell us how the world is, is one I applaud.
The problem with contemporary physicalism, I shall argue, is that it is still bound
by some of the claims of older materialisms into exaggerated, unwarranted or
empty claims. The second half of this thesis will be an attempt to liberate our
thought about how the world is from the traditional metaphysical positions listed
above; an attempt to remove the metaphysical backdrop and articulate a pragmatic
pluralism. Not only is this more in tune with the broadly naturalist objectives of
the physicalist programme, but I shall argue that it is also inevitably the only

position that we can make sense of. We are all de facto pragmatic pluralists.
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Against Physicalism
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Chapter 1

Physics, Chemistry and the Science of Metaphysics

1.0 What sort of evidence?

In what way are the disciplines of physics and the other sciences meant to lend
support to the metaphysics of physicalism? There are at least two arguments or
kinds of argument that are used. First, it is often claimed that general
considerations about the subject matter of physics itself and its supposed
universality force physicalism upon the philosopher on pain of absurdity.
Arguments from the so-called completeness of physics fall into this category.
(They will be discussed in detail in chapter 4.) Of present concern here will be
another argument. An argument that seeks justifications of physicalism that
proceed not from consideration of physics itself but the relation physics bears to

other disciplines. What I shall call arguments from reduction.'

1.1 Arguments from reduction
Arguments from successful reduction might be thought to work in two ways.

Either as direct evidence that all there is to some area can be captured by physics

! Another argument that has sometimes been put to me in person but that I cannot find anywhere
in the literature is that cosmology forces us to be physicalists. The argument can again be given in
descriptive or prescriptive form. On the descriptive side, it might be suggested that what we
already know about the beginning of the universe implies a physicalist ontology. Since the world
had a physical beginning, it might be argued that it cannot be anything other than result of basic
physical interactions, unless you are willing to posit some novel and weird sorts of interaction or
law to explain the existence and workings of the apparently non-physical. On the normative side,
one might contend that if a science like cosmology is possible, it must be premised on the idea that
the complete evolution of the universe can be explained in terms of the elements that occurred at
the beginning of the universe. In other words, since what occurred at the beginning was physical,
everything must be explicable in terms of physics. The fact that such arguments rarely surface is I
think tacit acknowledgement of the fact that cosmology is not the ideal science on which to base
physicalism. Cosmological theories are so speculative and so highly susceptible to revision it
would be a brave individual who based his metaphysics on such results. Also phenomenon like
spontaneous symmetry breaking make it far from obvious that cosmologists do behave as the
argument-sketch I have provided suggests. See Auyang (2000) for a discussion of symmetry

breaking.
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or as part of a more general meta-inductive argument. Clearly single cases of
reduction can lend no general support to physicalism; such reductions show only
one particular part of the world is captured by physics. Thus, without a complete
reduction of all disciplines to physics (which I take it no one believes we have)
the only argument that can proceed from reduction is the meta-inductive one.

Putting it roughly (for that is the only way it has ever been put) the success
of physics in providing reductions in (say) chemistry and biochemistry leads one
to expect similar successes for other disciplines, most notably psychology.
Generally those attracted to reductionism assume that there is a hierarchical
structure to the world?; starting at the bottom with physics and progressing
through chemistry and biology eventually to psychology and maybe sociology.
Each level is supposed to represent a new level of complexity that can be
explained by the level below and ultimately, in theory at least, physics. As it
stands this picture is no doubt far too simple: much of what is rightly termed
physics involves complex entities — galaxies for example. Nevertheless, this
general hierarchical picture pervades and informs much physicalist-reductionist
thinking. The argument from reduction thus proceeds from successful cases of
reduction to the conclusion that it is reasonable to believe that all domains within
the hierarchy must be reductively related to the domain below; and hence, all
domains are ultimately reducible to physics.

There are a number of issues that need to be discussed here, not least what
we understand by the term reduction. However, first I want to draw the reader’s
attention to what seem to me basic problems with an argument of this form.

Granting for the moment that there do in fact exist such reductions, the meta-

2 See Oppenheim and Putnam (1958) for a classic account.
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inductive argument, as stated here, strikes me as unsustainable for two reasons.
First, it is not at all clear why success in one area should lead one to expect
success in another. At the very least, some argument is needed to justify the idea
that all other, as yet unreduced domains can be reasonably be expected to conform
to the pattern of the supposedly successful reductions. In other words, that we can,
in fact, perform a reliable induction over such cases. After all, it might well be
part of the traditional dualist picture to expect physics to explain everything in just
the way physicalists envisage, except for the mental. So there needs to be some
justification of the idea that reductionist principles will extend into every domain.’
Second, if this meta-inductive argument is to be successful, as with any inductive
argument, the evidence must all point in the same direction. Physicalists must
expect that these reductive successes point towards the same underlying physical
ontology. But that just does not appear to be case. Consider two plausible
candidates for reduction: thermodynamics and the chemical concept of valence. It
might be argued that thermodynamics reduces to statistical mechanics* and that
valency can be explained in terms of a quantum mechanical treatment of electron
orbitals. So for the physicalist these two ‘successes’ might be considered data
points in their inductive argument. However, as far as the ontology is concerned
(and that is what is at issue here) they provide no reliable pattern at all. The
ontology of statistical mechanics is radically different from that of quantum
mechanics. One employs a notion of particles with definite position and

trajectories and the other does not. One theory uses a classical account of

* As Sober (1999) remarks the meta-inductive argument can make it sound as though reductionist
successes were balls drawn at random from an urn. Clearly, though, scientists have not achieved
their reductionist successes by random sampling from all of science. They have investigated areas
in which they believed such reductionist ploys were likely to succeed, given the techniques and
tools that they had available to them.
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probability; the other does not. One assumes an underlying deterministic
ontology; the other does not. The differences are many and varied. There just is no
general ontological picture that can be inferred from these two cases, even if we
grant that they are both successful reductions. At the very best, such cases point
towards the methodological maxim that searching for underlying mechanisms can
often be fruitful. But this principle, as I shall argue below and in subsequent
chapters, has a life quite independently of the ontological claims of physicalism.

I believe such considerations count powerfully against arguments from
reduction. However, I now intend to shift tack and argue that that the general
presupposition that underpins the meta-inductive argument is flawed: namely that
there exist many clear-cut cases of reduction which can form the premises of the
meta-induction. As I mentioned at the outset many physicalists believe that
reductions of chemistry to physics in particular provide powerful reasons to
believe there should be reductions elsewhere. By looking at quantum chemistry I
shall show that this simple reductionist story misrepresents the relation between

modern physics and chemistry.

1.2 Reduction: formal and informal

Before we can assess the plausibility of the claim that reductions in science
provide some kind of evidence for physicalism, in particular reductions of physics
to chemistry, it is necessary to have some idea of what a reduction is. Traditional
formal accounts have focused on the idea of deducibility of one theory from
another. According to Ernest Nagel’s classic account, a reduction is effected using

bridge principles (generally biconditional statements) connecting the terms of one

* This claim is of course often challenged. See for example, Sklar (1995) for an account of the
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theory to another. The reduced theory is then deduced via the bridge laws from
the reducing theory. So for example there is a bridge law connecting the term
temperature in thermodynamics with mean molecular kinetic energy in statistical
mechanics. Using such a bridge principle, Nagel claims we can deduce
thermodynamics (or some part of it) from statistical mechanics.

Nagel’s account has largely fallen out of favour. Doubt has been expressed
about whether bridge laws provide the right sort of connection between the terms
(or the properties) of the reducing and the reduced theory. In particular, one might
wonder whether a number of relations that intuitively speaking are not of the right
sort might count as bridge laws; for example, properties connected by causation.
More importantly, though, the bridge laws themselves demand some kind of
explanation. Questions arise concerning their ontological status: are they on a par
with the laws being reduced? If so, then the very idea of reduction seems to be
undermined, since there are true laws which ineliminably involve the properties of
the supposedly reduced theory. If not, then precisely what is supposed to
differentiate them from other laws? There is also the danger of trivialisation. If
there are no restrictions on the kind of statement that counts as a bridge law, then
it is possible to deduce one theory from any other simply by introducing a bridge
law which states that if the reducing theory holds then so does the reduced theory.
That is to say take our reducing theory to be A (say Newtonian mechanics), our
reduced theory B (say, that Englishmen are bad losers), B can be deduced from A,

given the bridge law A <> B.

complexities of the reductionist claim.
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Robert Causey (1980) offered a natural strengthening of the Nagel model
by replacing bridge laws by identity statements.’ The benefit of this approach is
that identity statements require no further explanation, metaphysically speaking at
least. If water is actually H20, then one does not need to explain why wherever
there is water there is H20. (Although, of course, one would expect there to be
some justification for positing the identity statement in the first place.) Moreover,
identity statements cannot be arbitrarily invented. Philosophically speaking this is
certainly an improvement. Causey’s account clearly does away with the need to
explain the bridge law. However, it seems to rule out almost all putative cases of
reduction from the history of science. It is difficult to find even one example of a
deduction of one theory from another employing only identity statements to
connect the properties of the different theories.

Consider the example of light and its supposed reduction to
electromagnetic radiation. On a standard and simplified account of this episode
from the history of science we might say that what is termed ‘light’ in one theory
is identified with electromagnetic radiation in the other. But this ignores the
ontological disparities between the then extant theory of light and
electromagnetism. Fresnel’s theory of light, the most up-to-date before the advent
of electromagnetism, described light as propagating through a solid, mechanical
elastic medium (an ether). In Maxwell’s theory light is described as a periodic
disturbance in an electromagnetic field. As John Worrall (1988) has said “[o]ne
would be hard pressed to cite two things more different than a displacement

current, which is what [electromagnetism] makes light, and an elastic vibration

> Arguably this is also Nagel’s view. (The issue is somewhat clouded by whether or not you adopt
a nominalist line with regard to properties and therefore shy away from property identities. A
fuller investigation of Nagel’s views would require more discussion of this point. However, such
niceties of exegesis shall not concern us here.)
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through a medium, which is what Fresnel’s theory [makes it].” So the
identification of light (as understood by Fresnel) with electromagnetic radiation is
highly problematic.

Acknowledgement of this kind of radical ontological change opens up
another possibility for the physicalist. Instead of claiming that the relation
between physics and other disciplines is best described in reductionist terms, she
may think ot is better to take an eliminativist line. That is to say, non-physical
theory is to be taken to be largely false and at best an approximation to the true
physical description of the world. Such a picture undercuts the hierarchical image
of the sciences described above. Given an eliminativist conception, there only
would be a hierarchy of descriptions, most of which are false, but no hierarchy of
reality. We shall have occasion to examine eliminativism and some of its
consequences in later chapters. One should merely pause to note here that there is
no eliminativist analogue to the reductionist argument for physicalism. The
eliminativist will agree with the non-physicalist that certain theories cannot be
reduced to physics. However, the eliminativist will draw the conclusion that such
theories are therefore false; the non-physicalist, on the other hand, will conclude
rather that physicalism is false. One can only arbitrate between such positions by
considering the arguments for physicalism that rest upon physics itself. For this
we will have to wait until chapter 4.

In any case, as perhaps my example suggests, the distinction between
elimination and reduction is a matter of degree, rather than a hard and fast one.
There are some cases which seem more plausibly reductions, others perhaps that
are better described as eliminations. More sophisticated accounts of reduction

have been developed by others, notably by C.A. Hooker (1981) and Paul
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Churchland (1979), to deal with such problems. However, here 1 am not much
concerned with the technical details of reduction and the semantic and
epistemological difficulties they create. All we require is a definition that will
allow us to assess the plausibility of the meta-inductive argument; and as others
have argued a rough and ready idea of the notion can easily be given, even if we
lack the highly refined analysis that some philosophers seek. Peter Smith (1992)

nicely sums up this rough and ready reductionist account:

[T]he essence of reduction is simply an explanation in terms of one
theory of why another [theory] works and [such] explanations come in

a variety of flavours (p.21)°

Let us apply this informal notion of reduction to the case of quantum chemistry.

1.3 Reductionism: a watery grave?

According to the Smith-style basic notion of reduction, if chemistry is reducible to
physics then we should expect an explanation of chemical phenomena in some
fashion or other purely in terms of physics. Let us consider quantum chemical
explanations of some of the spectroscopic properties of water.

If one is of a reductionist turn of mind, one would expect the quantum
chemist to write down a Schrodinger equation (the equation which describes all
interactions in quantum mechanics) solely in terms of fundamental physical
interactions for the molecule in question. However, this is not what happens.

What quantum chemists seek is a model in which they can apply their theory and
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provide some useful and tractable results. Here is a brief qualitative summary of
how one might go about investigating the spectroscopic properties of water
molecules:

Spectroscopic properties of any molecule (or atom) are determined by the
energy levels of the electrons. As an electron falls from one energy level to
another, a photon with a frequency corresponding to the energy difference
between the two levels is emitted. The quantum chemist thus wants to come up
with some way of calculating the value of these energy levels. To do this she has
to be able to model the sorts of interactions that dictate the features of the
Hamiltonian, i.e., the part of the Schrédinger equation that describes the possible
energy functions of the orbital electrons. A basic construction of the Hamiltonian
might begin something like this. First one would assess the sorts of interaction a
molecule like water might undergo. It is known from chemistry that the water
molecule is a three atom, non-linear structure with one heavy nucleus bonded with
two lighter nuclei. One would therefore expect there to be vibrational motion
between the nuclei, along the bonds, as well as rotational motion for the structure
as a whole. The quantum chemist can model these vibrational modes using the
harmonic oscillator (with a few adjustments); in other words by treating the
movement between the bonds like the quantum version of a spring. For the
rotational modes a rigid rotator model is used, which is the quantum analogue of
the classical motion of rotation without deformation. One can solve these
Hamiltonians and obtain theoretical values for the electron energy levels, which in
turn can be used to calculate the value of the spectral lines. More accurate results

can be obtained by adding perturbations — for example coupling effects, and

¢ Note of course that this is arguably what Nagel’s model is a version of, employing the deductive-
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possible deformations to the basic molecular structure. Alternatively, so called
variational calculations may be made. Essentially, this involves exploiting certain
mathematical properties’ of quantum mechanics to obtain an approximate solution
to the ground-state energy for the molecule by varying certain judiciously chosen
parameters. Here again knowledge of the structural properties of water is essential
in applying this strategy as well as modelling the Hamiltonian. The sort of co-
ordinates that one chooses to model the system is dictated by knowledge of the
structure of water.® Moreover, in making the actual calculations when employing
this method, one has to know certain facts about the typical bondlengths and
angles of water in order to break it down into computationally tractable chunks.
So what we see, in fact, is that prior knowledge of classical chemistry is imported
into the quantum chemist’s treatment at every stage. First, in modelling the kind
of motions that one would expect the molecule to undergo and thus allowing the
theoretician to write down appropriate Hamiltonians. And second, knowledge of
the typical values for certain features of the molecule are necessary before one can
even begin to make calculations. Generally, one can say that the application of
quantum theory depends on prior knowledge of the structure of the water
molecule.

What we find then is that quantum chemical explanation of spectroscopic
effects must assume certain facts about the structure of the molecule, facts which

are not derived from fundamental theory but from classical chemistry. Now, as

nomological model of explanation.

” The exact energy values for any Hamiltonian are known as eigenvalues, and corresponding to
each there is a wave function, an eigenfunction. Any arbitrary wavefunction can be written as the
sum of these eigenfunctions. One can then show that the expectation value for the function must
be greater than or equal to the ground state energy level. The approximate ground state is thus
found by varying (hence the name) the parameters of the arbitrarily selected function until one
obtains the lowest possible value. My thanks to Sophie Kain for her careful explanation of this and
quantum chemistry in general.

¥ Radau co-ordinates. Those interested in the technical detail are referred to S. Kain’s thesis
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said at the outset, I do not expect anyone to be particularly surprised by this
description of quantum chemistry. A physicalist could argue that although there is
in fact no reduction here, that does not mean there could not be a reduction in
principle. 1t is, after all, by physicalists’ lights, not mysterious why one cannot
explain the spectroscopic effects in purely physical terms. Schrédinger equations
which attempted to describe only basic physical, in particular Coulombic,
interactions for this system would be mathematically intractable. Given that the
direct route to reduction is blocked off, the only way one could explain the
spectroscopic features of water is by introducing knowledge from other domains. I
have no objection to offer at this point’ to that response but one should bear in
mind that it reverses the order of the explanation. Instead of arguing for
physicalism, one is now justifying the apparent failures of reduction assuming
physicalism. In short, science is no longer supporting physicalism, physicalism is
explaining away certain features of science. This is, of course, a game any
metaphysical theory can play and physicalism’s claim to be special, to be a
naturalistic metaphysics, is thus weakened.

The above considerations provide yet another nail in the already well-
sealed coffin of the meta-inductive argument. There are, in reality, very few data-
points for on which to base the meta-inductive argument. As the above discussion
shows, even favourite cases like chemistry turn out to be problematic for
physicalists and there are many other, more detailed case studies that demonstrate
the same point for other disciplines. For example, Nancy Cartwright (1999) and
Sunny Auyang (2000) have independently discussed cases where reductions in

different areas of physics are seen to be problematic; Sahorta Sarkar (2000) shows

? However, in chapter 4 I will argue that this explanation is unsatisfactory for other reasons.
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the inadequacy of thinking that molecular biology reduces to physics or even
chemistry; John Dupré (1993) discusses similar cases in biology more generally.
Moreover, the whole philosophical world knows the enormous number of anti-
reductionist arguments that have been put forward regarding the mental. The
conclusions the various authors wish to draw from such cases are as varied as the
areas they have chosen to discuss. What is undeniable though is that their case
studies, taken together, show that the world described by the sciences is a mess. A
whole host of theories that make all kinds of different ontological assumptions are
employed to describe the world. Contemporary science provides nothing like the
sort of picture that could support the meta-inductive argument.

Physicalists might argue that such considerations are not of the greatest
importance. “Of course,” they might say, “until we have the full reductionist story
it will be easy to point out failures. However, if we look at the history of science,
then one sees the long-term success of reductionism. It is this rather than current
science, which physicalists wish to base their meta-inductive argument upon.” But
the history of science is littered with as many, if not more, reductionist failures as
successes: the attempt to reduce electromagnetic phenomena to mechanics;
Einstein’s attempt to come up with a unified field theory, a whole host of
discarded unification projects in particle physics. Again, there is an easy
physicalist reply to such failures — they don’t show the inadequacy of physicalism
per se, just of the particular physics being used in the reductions. But physicalist
can hardly claim then (unless they know the one true physics in advance) that any
part of science lends support to their metaphysical position. As before this kind of
physicalist response would merely explain away science and its history, rather

than draw from science support for physicalism. The history of science, as much
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as contemporary science tells a tale of theoretical disunity.'® The data now and in
the past is unequivocal; there is no curve of best fit converging in the limit to a
physicalist ontology. This is a theme that will be elaborated in chapters 4 and 5.

We may summarise our discussion of the meta-inductive argument as
follows. The argument in the abstract is flawed because if provides no basis for
thinking that one can reasonably infer that successful reductions in one area will
lead to successful reductions in another. Moreover, the putative cases of reduction
provide no pattern from which a physicalist ontology might be inferred. Once we
look at science in detail we see that even favoured cases of reduction turn out to
be complex and at best partial; and the history of science testifies as much to the
failure of reductionist programmes as to its successes.

Let me reiterate what I take it has been shown: there is no argument from
reduction in science to physicalism. We should conclude no more than this from
the arguments so far given. It certainly has not been shown that physicalism is
false. All we are entitled to claim is that there is no support for physicalism from

this quarter.

1.4 Methodology and metaphysics and the methodology of the
metaphysician

Let me separate my anti-reductionist observations from possible anti-reductionist
methodological conclusions one might want to draw. I don’t want to suggest that
scientists should not look for reductions or underlying causal mechanisms. Such a
tactic has proved fruitful in the history of science even if it has not lead to

completely successful reductions. But a commitment to such a methodological

' 1 agree with Ian Hacking (1983) when he says: “Every single year...physics alone has used
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principle in no way forces upon one any metaphysical position which has
implications beyond the domain one is investigating. As I have suggested for
different sciences, the idea of an underlying mechanism and what one hopes to
explain with it will be different. There is no global metaphysics which follows
from the sage advice that it often helps to understand how the parts work, if you
want to get a better understanding of the whole. Even this concession has to be
tempered with the observation that like all pieces of sage advice, it is limited in its
application. Sometimes looking for underlying mechanisms is just not the right
thing to do. For example, thermodynamics and the theory of relativity are derived
from some general and empirically supported statements, not an investigation of
underlying mechanisms. Sometimes this axiomatic approach proves fruitful but
one cannot tell in advance; as bohemians say, you have to try these things. I shall

have more to say on the role of metaphysics in methodology in chapter 7.

successfully more (incompatible) models of phenomena in its day to day business.”
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What I have said thus far will probably meet little opposition from many
contemporary physicalists. Seldom, today, do physicalists seek to justify their
position by invoking arguments from reduction. Generally a more abstract, bi-
partite form of reasoning is employed. On the one hand, physicalists seek to
explain how the non-reducibility of non-physical domains is compatible with a
physicalist ontology. On the other hand, justifications for the physicalist doctrine
are sought from general features of physics. This divides the tasks between the
scientists and the metaphysicians equally. It is the metaphysician’s role to explain
to us how there can be ontological unity beneath phenomenological disunity. It is
up to the scientist, more specifically the physicist, to provide evidence for the
truth of the doctrine.

Some physicalists will perhaps not see the need to carry out the first part
of this task. They will be content to rest with the idea of reduction in principle.'! I
think that is a mistake. Since we have no general characterisation of what
reduction involves, this claim strikes me as empty.'? The braver physicalists will
attempt to articulate exactly what sort of relation might exist between physics and
other disciplines which apparently do not reduce to it. It is to these braver souls I

turn next.

'! Eliminativists need only concern themselves with the latter task as well.

12 John Worrall has suggested to me the idea that reductionist thinking is captured in the idea that
we should try to do with as few primitives as possible. But this is surely just a platitude. Who has
ever suggested we should have more primitives than are necessary? What is at issue is whether it
is possible to capture everything using just physical primitives (whatever they are).
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Chapter 2

Supervenience: Order out of Chaos

Science bequeaths the metaphysician an untidy world. Many physicalist
philosophers, unsatisfied with this mess, take it upon themselves to uncover the
order that lies deep within. Two ideas are used to effect this trick of finding order
out of chaos: the completeness of physics and supervenience. The completeness of
physics provides the order. It will be the topic of a later chapter. First, though, I
wish to turn to the principle which explains the apparent chaos — supervenience.
Supervenience, so it is hoped, will bind the physical to the non-physical in a way
that will allow the metaphysician to retain the label physicalist without
commitment to reductionism. The combination of these two views results in the
metaphysical orthodoxy in contemporary philosophy, non-reductive physicalism.
The non-reductive position shares many assumptions with the ordinary classical
reductionist picture. It retains the idea that the world can be split into many levels:
the physical, the chemical, the biological, etc. However, the notion that we should
be able to reduce these to one base level is given up.

Historically at least, the main motivation for this retreat from reductionism
has not been the phenomenology of the sciences, outlined in the previous chapter
but what are called multiple-realisation arguments. Such arguments make the,
perhaps obvious, point that certain kinds of property or state can have many
physical bases. For example, the computational states required for the calculation
2+2=4 can be realised by a silicon-based calculator, a carbon-based life-form and
a host of other more or less complicated mechanisms. If a property or state can be

multiply realised, then there can be no hope of identifying it with any one single,
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unified physical base and hence reduction is blocked.' At least, that has been the
general texture of the argument traditionally given® but recently doubt has been
cast on the conventional view that multiple realisation blocks reduction, notably
by Jaegwon Kim (1993, 1995). Whether or not this is the case will not concern me
here greatly. What I want to investigate is the plausibility, the pros and cons of
this orthodox position (whether or not one ultimately decides that it is reductionist
or not). In short, the chapter is concerned with the plausibility of physicalistic
views defined using supervenience. (For the sake of simplicity I shall refer to
physicalist accounts employing the concept of supervenience as non-reductive
throughout.)

The topic of supervenience has spawned a large technical literature so
some definitions and clarifications are in order first. The following discussion will
be abstract and I shall, at least to begin with, simply make reference to physical
and non-physical properties without detailed discussion of what these might be.
Mainly, in accordance with the literature, I will talk of the relation between
physical and mental properties. That is to say, I shall assume whatever the basic
physical properties are they do not include mental properties. Occasionally,
though, I shall have cause to talk of the relation between physical and other non-
physical properties. When I do so I shall make this clear. Later sections will tackle

the issue of defining the physical in greater detail.

' Clearly this account interprets reduction in terms of something like the Causey-model in which
bridge laws are identity statement.
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2.1 Defining supervenience

The origin of the term ‘supervenience’ in the context of the modern mind-body
problem’ can be traced to Donald Davidson’s seminal paper “Mental Events”.
There the idea is presented somewhat informally as ‘no change in the mental
without a change in the physical’.* The technical explication of this basic idea is
mostly, if not solely, due to the efforts of Jaegwon Kim. From his work several
permutations of supervenience have arisen which are standardly classed into three

different types of relation. One set of possible definitions runs as follows:

(SS) Strong Supervenience M strongly supervenes on P just in case necessarily
for any object x and any property F in M, if x has F, then there exists a property G

in P such that x has G, and necessarily if any y has G, it has F.

(WS) Weak supervenience M weakly supervenes on P just in case necessarily for
any object x and any property F in M, if x has F, then there exits a property G in P

such that x has G, and if any y has G, it has F.

(GS) Global Supervenience M globally supervenes on P just in case for any two
worlds, w1l and w2, if they are P-property indistinguishable, then they are M-

property indistinguishable.’

? See Putnam (1960), Fodor (1974), Boyd (1980) and many others.

? Certain emergentists also used the word in the first half of the 20" century.

* In fact I will not discuss Davidson’s ideas in this chapter. The special context in which his ideas
arise deserve separate and detailed attention (which they get in chapter 7).

’ Different philosophers will defend subtly different variations of these relations depending upon
on how they construe the modal terms (e.g. whether a possible worlds analysis is appropriate or
not) in these definitions and depending on whether they think the supervenience relation holds for
objects or events. Those with a taste for such nuances are referred to Brian McLaughlin’s paper
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Where M and P are non-empty families of properties.

To put the general idea in English: if the mental strongly supervenes on the
physical then wherever there are certain physical properties there will be certain
mental properties and that relation holds counterfactually. (WS) is identical,
except the relation does not hold counterfactually. (GS) simply implies that given
the complete physical state of the universe, the complete mental state of the
universe is fixed. Intuitively (although there is room to disagree depending on
how one construes the modal terms) (SS) implies both (WS) and (GS). Note that
although the above definitions of (SS) and (WS) are framed in terms of relations
between properties copresent in an individual, the definitions need not be that
restrictive. One could easily rephrase both (SS) and (WS) in terms of a relation
between properties in a certain region. That is to say, take some region of space.
Then fix all the P-properties intrinsic to that area and (according to this form of
supervenience) all the M-properties are fixed too. Terence Horgan calls this
regional supervenience. I prefer to think of it as a more general definition of (WS)
or (SS).° In the limiting case where the subvening properties include all physical
properties then (SS) becomes a version of (GS).

Let us turn to then to the question of the appropriateness or otherwise of
these forms of supervenience as explanations of the mind-body relation. There is a
powerful and well-known objection to (GS) which goes along the following lines.
Assume that mental properties globally supervene on physical properties. Now,

imagine two worlds which are physically identical and hence, by (GS), mentally

“Varieties of Supervenience” in Savellos and Yalgin (1995). These nuances will not affect my
criticisms.
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identical. Let us suppose there is some minor change in physical properties in one
of the worlds: that for example, a few hydrogen atoms are shifted in a galaxy far,
far away. The two worlds now differ physically. It is perfectly consistent with
(GS) that the two worlds may differ radically in the distribution of their mental
properties (or that there may be no mental properties at all in one of the worlds).
It seems therefore utterly mysterious what the relation between physical and
mental properties is, given (GS) or why one should believe that the mental is
actually dependent upon the physical in any interesting sense at all”

In response, John Post (1995) has argued that although global
supervenience is consistent with the sort of story told above, it does not imply its
truth. It may well be that moving a few hydrogen atoms has no affect at all on the
mental properties of the universe. Post suggests that (GS) be understood as
programmatic. It defines the minimum structure which physicalism has to satisfy,
the detail of which will be filled in later. However, when one considers what that
extra detail might be it is difficult to resist the thought it will involve citing
particular physical bases upon which particular mental states supervene. In other
words, it will involve setting out the sorts of relations that characterise (SS); at
least as liberally construed by me. I do not see any way of defending (GS) as
providing an explanation for the link between the mental and the physical that
does not make it into a version of (SS).

Weak and strong supervenience look more promising alternatives. They
are clearly explanatorily more robust forms of the supervenience relation because

they tie the supervenient property more closely to the physical manifestation of

¢ Note that the above definition I have provided will already be an adequate account of regional
supervenience, if one is liberal in what one counts as an individual and as property that may be
predicated of it.

" Kim (1989) first makes this point, as far as I am aware.
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the thing we take to have that property. That is, if the mental supervenes on the
physical it supervenes on the sort of physical thing that has mental properties, i.e.
human bodies (or human bodies plus the local environment).* Both (WS) and (SS)
imply the existence of psychophysical correlations as the informal summary I

provided implied. From the above formulations (WS) implies laws of the form
Gx=>Fx and (SS) implies laws of the form GxO->Fx. (WS) is consistent with

reading the correlation between the subvenient and the supervenient as merely
accidental, and most philosophers would think that accidental covariance of
properties is not a strong enough relation to ground a metaphysically robust form
of dependency. Certainly, this is Kim’s view. Hence, the only relation that appears
as though it might ground dependency is (SS) which implies the existence of at
least nomologically necessary connections between Fx and Gx. Let us consider
this type of supervenience in more detail.

Kim in his 1989 paper, “The Myth of Non-reductive Physicalism”
suggests that the existence of such laws should lead us to expect reductions. It is,
though, quite interesting to follow through the steps of Kim’s argument to see
how his own analysis leads to a rather surprising result and provides an
illustration of a general problem for non-reductive physicalism.

Kim assumes the Nagel model of reduction in which it is sufficient to
reduce one theory to another if the reduced theory may be deduced from the
reducing theory plus appropriate bridge principles. Kim’s idea is that given (SS)
we may use laws of the form cited above as our bridge laws in Nagel-style

reductions, either singly to yield local reductions or jointly (and disjunctively) to

¥ I think that Post is scared off (SS) because he takes it to imply individualism, that is narrow
content. (An issue which I shall discuss directly in chapter 3.) This is obviously not the case, even
if historically advocates of (SS) have also been believers in narrow content, as my extension of
(SS) to cover Horgan’s (1993) notion of regional supervenience shows.
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provide us with a global reduction of some special science discipline to physics.’
However, I think it pays to look more closely at the sort of relation between the
mental and the physical implied by the (SS) relation. One can best appreciate the

sort of picture Kim has in mind with the following diagram:

M?

> P’

The diagram represents the general structure of mental causation on Kim’s theory.
We take the horizontal arrow to indicate causation and the vertical arrows the
dependency relation that is described by (SS). Only P-type events directly cause
other P-type events, given the completeness of physics; and M-type events
supervene on P-type events. It seems to be perfectly consistent with this picture
that we imagine the M’s to be caused by the P’s. In other words, we may imagine
the diagram represents the relations a form of dualistic epiphenomenalism, rather
than a form of physicalism. Indeed, it seems that is exactly what it does represent,
if we suppose that the mental property is not identical to a physical property and
we follow Kim in identifying an event as an exemplification of a property at a
particular time. In that case M and P represent different events and if we take the
(SS) relation as a causal relation, we have a classic form of epiphenomenalism.
Kim, however, places an extra condition on a property being real which

would seem to rule out construing the supervenience relation as a form of

° This will allow Kim to overcome the problems multiple-realisation supposedly creates for
reduction. In his writings Kim prefers local reductions, fearing disjunctive predicates will not be
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dualistic epiphenomenalism. He claims that in order for any natural property to be
construed realistically it should do some causal work.'® Since, by construction,
one would think epiphenomenal mental properties or events do no causal work,
they must be ruled out as real by this strengthening condition. But Kim’s own
analysis of what makes higher-level states causally efficacious is revealing. In the
original paper, he maintains that one can reasonably claim that some mental event
caused some physical event if the mental event in question strongly supervenes on
the physical base which would feature in a complete physical explanation of the
cause of the physical event. In terms of the diagram above, we could say then that
M caused P’ for example on the Kim model. Not because it does so directly: a
direct diagonal causal arrow from M to P’ is ruled out because if M causes P’
directly that would violate the completeness of physics; or if it does not then it
would at least mean P’ was causally overdetermined which Kim thinks is
unacceptable. Rather, because it stands in the correct (SS) relation to the physical
cause, it itself may be considered a cause. Kim sometimes refers to this as
supervenient causation. So the above diagram is an acceptable form of
supervenient causation by Kim’s lights. That is all well and good but we have yet
to see any reason not to interpret the diagram as describing a form of dualistic
epiphenomenalism. All that Kim’s analysis has added is the counterintuitive idea
that if one is a dualistic epiphenomenalist then one can claim Kim-style that
mental events are causally efficacious because they strongly supervene on the

physical.'!' Moreover, Kim still maintains that the relation between the mental

Projectible and hence inapt for natural laws.
® Kim calls this Alexander’s dictum

"' The argument can probably be run with a version of psychophysical parallelism as well.
However, it might be objected since that theory of the mind-body relation severs any connection
between the two domains it would only be strong enough to support (WS), not (SS). (Although it is
not obvious that must be the case.)
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properties and the physical properties is strong enough to support reduction. So,
according to Kim although it would appear non-reductive physicalism is not a
tenable position, given the various constraints he has placed on the mind-body
relation, what we might call reductive dualism is perfectly acceptable.

I think this must show there is something deeply wrong at the heart of
Kim’s argument. The most obvious culprit is the Nagel-model of reduction.
Simple deducibility of one theory from another plus “bridge laws” does not
capture the intuitive idea of reduction. But that is not the most worrying problem
for the advocate of supervenience. After all, most contemporary physicalists wish
to resist the idea that the mental reduces to the physical. The disturbing thought is
that the relation (SS), the strongest form of supervenience, is not by itself strong
enough to rule out forms of dualism. Even that is only half the problem. The very
fact that the kind of dualism supervenience plus the completeness of physics
permits is a version of epiphenomenalism seems by analogy to lead to the
conclusion that the mental is causally inert no matter how the supervenience
relation is interpreted. If it does not, if in other words physicalists can explain how
the mental can conform to the pattern of (SS) and still be causally efficacious,
then the possibility that dualists may use the same form of explanation to account
for the efficacy of substantially different mental properties and events is opened
up. Either way, one, perhaps the main, motivation of physicalism is undermined:
its claim to remove the problems of mental causation that have plagued dualists
since Descartes.'? This is why I think the question of reduction matters little one
way or the other. The non-reductive physicalists needs an account of the relation

between mental properties, states or events and physical properties, states or

12 Tim Crane (1995) makes the same point.
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events which rules out dualism and rules in mental causation. The standard
account seems to do neither.
Kim and many other writers on this subject are aware of these problems.

For example, Kim (1993) has written that:

Mind-body supervenience, therefore, does not state a solution to the

mind-body problem; rather it states the problem itself. (p.168)

And

But the Thesis itself [supervenience] says nothing about the nature of
the dependence involved: it tells us neither what kind of dependence it
is, nor how the dependence grounds or explains the property
covariation.... When we reflect on mind-body supervenience and
compare it with the traditional options, we are struck by its failure to

address the explanatory task. (p.166-7)"

In fact, Kim has invented the term, causal exclusion arguments, for the general
sort of argument we have considered which seems to lead to the conclusion that
the mental is epiphenomenal. This is a problem which he takes very seriously and
has dominated his recent writings.

Clearly then the notion of supervenience as it stands is not adequate to
ground a form of non-reductive materialism. One reason for this is that the

technical notion of supervenience is non-symmetric. Strong supervenience implies

13 See also Horgan (1993) and Heil (1998)
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