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Abstract
This thesis explores methodological approaches to studying substantivalism in
metaphysics and the philosophy of science. My primary aim is to show that it is only
when these two disciplines come together, that we can hope to make progress with
respect to discovering the true nature of the structure of space-time.
I begin by looking at Leibniz’s argument that substantivalism entails the
possibility of qualitatively indiscernible worlds, which differ only with respect to how
the material world is located in space-time. I explore whether there is anything more
to the basis of this contention than non-naturalistic appeals to common sense and a
priori metaphysical principles. I argue that there is, as a modern-day interpretation of
Leibniz’s argument shows that substantivalism renders GTR indeterministic. I
consider whether this problematic indeterminism arises as a result of a particular
conception of substantivalism, or whether it follows from all formulations of
substantivalism consistent with GTR, and to what extent it is our additional
metaphysical commitments that are motivating the problem.
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“Can philosophers really contribute to the project of reconciling general relativity
and quantum ﬁeld theory? Or is this a technical business best left to the experts?
General relativity and quantum ﬁeld theory are based on some profound insights
about the nature of reality. These insights are crystallized in the form of
mathematics, but there is a limit to how much progress we can make by just
playing around with this mathematics. We need to go back to the insights behind
general relativity and quantum ﬁeld theory, learn to hold them together in our
minds, and dare to imagine a world more strange, more beautiful, but ultimately
more reasonable than our current theories of it. For this daunting task,
philosophical reﬂection is bound to be of help.
Baez (2001, 177)
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Chapter 1
Introduction
“Clearly our first problem must be to define the issue, since nothing is more
prolific of fruitless controversy than an ambiguous question”
Russell (“Determinism and Physics”)

Space-time substantivalism is a metaphysical theory. It is the thesis that space-time is
something real: it is a robust entity with determinate properties which can exist
independently of the material objects and events which may ‘occupy’ it.1 A
consequence of this is that the whole material world might have existed just as it is,
but shifted over in space three feet in any given direction. This means that the world
could have been different in infinitely many ways, without those differences being
discernible. To put the same point in the language of possible worlds, there are an
infinite number of qualitatively identical possible worlds.2 Such worlds constitute a
distinction without a difference: they do not differ in any empirically detectable way.
We can reinterpret this as a problem regarding the spatio-temporal location of events:
if substantivalism is true, then the whole history of events in the universe might have
been located differently in space-time.
This is an age-old Leibnizian problem, which is raised in the Correspondence
between Leibniz and Clarke against Newtonian absolute space (H.G. Alexander:
1998). But is it a legitimate problem for substantivalists?
Substantivalism is currently the most plausible theory of space-time consistent
with the general theory of relativity (GTR). According to GTR, space-time affects and
is affected by the presence and activity of matter. Gravitational energy, for example,
can be transmitted at light speed in the form of gravitational waves between material
1

I shall later argue that the occupation relation is a mischaracterization of the relationship
between space-time and material objects and events.
2
Throughout this thesis I intend to remain neutral between different accounts of possible
worlds. I will therefore employ the language of Lewisian Modal Realism for the sake of
clarity, but everything I say about concrete possible worlds can be translated into talk about
abstract possible worlds. My talk of concrete possible worlds should therefore not be
understood as committing me (or the substantivalist) to Modal Realism.
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bodies and regions of matter-free space-time. This strongly suggests that space-time is
substantival in nature, since it is extremely difficult for relationalism to explain the
possibility of matter-free regions of space-time. As Dainton (2001) remarks, “How
can something that can behave like this be anything other than substantival in
nature?” (302)
Relationalists also have difficulty explaining the odd behaviour of material
objects as they move through regions of space with variable curvature (non-Euclidean
holes) (Dainton: 2001). In such regions, objects alter their shape in a way that is not
explained in terms of other forces, for example gravity or magnetism. Whereas
substantivalists explain this behaviour straightforwardly in terms of alterations in the
shape of space, relationalists have no such solution, since only material objects and
spatial relations exist. The relationalist must therefore account for this odd behaviour
in terms of relations between material bodies and other material bodies (object-object
relations). However, given the various possible configurations of other material
bodies, the laws involved in such an explanation, although possible, will be incredibly
complex.3
While neither of these examples rules out relationalism altogether, it is clear
that relationalism cannot compete with substantivalism in explaining natural
phenomena in GTR. As Hoefer (1996, 1-2) remarks: “For this reason, just about
everyone who writes on GTR… is broadly speaking, a substantivalist.”
In light of this, to what extent should we take Leibniz’s musings seriously?
When faced with strong (and observable) physical evidence in support of
substantivalism, what weight should we assign Leibniz’s purely a priori metaphysical
considerations? This is an instance of a much broader question regarding the overall
value and significance of metaphysical inquiry: what can metaphysics contribute with
respect to the pursuit of objective truth about reality, and in particular, about spacetime?
The question of the contribution of metaphysics to the pursuit of truth is a
highly contentious issue, and is one of the central themes of this thesis. I argue that
metaphysics can and does make a significant contribution to discovering the objective
nature of reality, but metaphysics and science should not be pursued independently of
one another, after all, their subject matter is the same. However, if metaphysics is to
3

For a further discussion of object-object relations in non-Euclidean space, see Nerlich
(1991).
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be taken seriously, the methodological approach to metaphysical inquiry needs
refining.4
Analytic metaphysics, as it’s currently practised, has come under attack. The
focus of this attack is on a non-naturalistic approach to metaphysics, in which
phenomenology, coherence with common sense intuitions and ordinary language, and
appeals to a priori metaphysical principles are regarded as more important than what
scientists have to say on the matter. Such practices float entirely free from science: the
outcomes of these investigations make no difference to science and no scientific
discovery could ever make a difference to them. As such they are limited with respect
to what they contribute to our objective knowledge of the world.
This has something to be said for it. After all, some areas of metaphysics have
been rendered superfluous by discoveries in science. Consider, for instance, the ageold metaphysical debate regarding the boundaries of finite space, dating back to
ancient Greece. Since finite space must have an edge, it was thought that there would
be nothing preventing us from extending a hand beyond that edge; hence, space exists
beyond that edge and thus cannot be finite. Debate ensued regarding the possibility of
an impenetrable boundary, or a boundary that increases as it is approached. However,
the discovery of the curvature of space renders this debate redundant, since finite
Euclidean space is unbounded: it is possible to travel in a straight line and end up
exactly where you started. By continuing to pursue the debate as set out by the ancient
Greeks, we are no longer working within the realm of physical actuality and thus
cannot claim to make progress with respect to discovering what the world is actually
like.
However, the claim that a non-naturalistic approach to metaphysics therefore
“contributes nothing to human knowledge” (Ladyman and Ross, 2007: Preface) is to
go too far, in my view. There is still intellectual value for instance in considering
possibilities beyond physical possibility as a kind of anthropological exercise. By
studying the architecture of our concepts it may help us discover new conceptual
distinctions, make us better at solving puzzles and hone our critical thinking skills.
The mistake is in thinking that this contributes in any significant way to our
knowledge about the fundamental structure of this world. Insofar as our goal is to
discover what reality is like, the domain of metaphysical inquiry is restricted to the
4

Notice that this is a much weaker claim than the claim made by Ladyman and Ross (2007),
that metaphysics requires a radical overhaul.
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actual world and should not therefore be pursued independently of contemporary
science.
However, the contention is not just that a non-naturalistic approach to
metaphysics fails to take contemporary scientific considerations into account, but that
it places too much emphasis on considerations that are entirely irrelevant, for
example, unjustified common sense intuitions. Philosophers disagree over the
evidential weight accorded to common sense intuitions. Some, following a Lewisianstyle methodology of cost-benefit analysis, see coherence with common sense as a
theoretical virtue useful for choosing between theories that have equal explanatory
power (Lewis, 1986: 134). All other things being equal, if two competing theories
have the same explanatory value, then we should prefer the theory that coheres best
with common sense. Others see a failure to cohere with common sense intuitions as a
reason for the automatic rejection of a theory. A famous and often cited example of
where coherence with common sense intuitions is almost universally accepted as
providing evidence for the failure of a philosophical theory is Gettier (1963), where
he provides a number of intuitively plausible examples demonstrating why knowledge
is not equivalent to justified true belief. Almost everyone familiar with these
examples shares the intuition that they are not instances of knowing. As a result, the
account of knowledge as justified true belief is almost universally rejected.
But what reason is there to think that our intuitions are correct? Why should
the fact that a theory coheres with common sense make it more likely to be true, and
why does the fact that a theory is counterintuitive count against it? As Skinner (1971,
52-3) notes, science is the antithesis of common sense:
“What, after all, have we to show for non-scientific or pre-scientific good judgement, or
common sense, or the insights gained through personal experience? It is science or
nothing.”

As I will proceed to argue in the following chapters, when arguing about
metaphysical questions it is therefore a mistake to treat common sense as providing
evidence for or against philosophical claims. While common sense intuitions can be a
good starting point, after all they tell us what the world seems to be like, such
prejudices are unreliable and should not be regarded as a sound basis for knowledge.
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1.1 A Naturalistic Methodology

How then, should we proceed? A number of different accounts have been proposed in
an attempt to naturalize metaphysical practices. Ladyman and Ross (2007, 30)
suggest that metaphysics ought to adhere to the Principle of Naturalistic Closure
(PNC). According to the PNC, new metaphysical claims, if they are to be taken
seriously, should be motivated to demonstrate how any two specific scientific
hypotheses explain more when taken together, than they do separately. Both
hypotheses should be either confirmed or potentially confirmable by current science,
one of which should come from fundamental physics.
They base their account of explanation on a unificationist account of scientific
explanation, in which independent theories are unified under a more comprehensive
theory with more explanatory value. In illustration of this theory, consider for
example, how the Boyle-Charles law of gases and Graham’s law of diffusion are
unified under the kinetic theory of energy. The kinetic theory of energy explains both
laws in terms of molecules obeying the laws of mechanics, which explains more than
the Boyle-Charles law and Graham’s law taken separately. The primary aim of
metaphysical inquiry (or any worthwhile metaphysical inquiry) is thus explanatory
unity in science.
This is to incorporate metaphysics as a branch of naturalistic science where
metaphysicians serve merely as ambassadors between the various fields of science
(Dorr, 2010). This radically changes the nature and role of metaphysics, and not just
our approach to metaphysical investigation. It immediately rules out for instance, a
whole host of valid metaphysical arguments which either do not refer to scientific
hypotheses, or only refer to one (Dorr, 2010). Consider, for example, the
metaphysical argument that presentism is false because it conflicts with the Special
Theory of Relativity (STR). This appeals to STR (a scientific hypothesis from
physics) as grounds for the rejection of presentism, but since it only makes reference
to one scientific hypothesis, it conflicts with the PNC. As a result, it should be
rejected as an irrelevant domain of inquiry. As Dorr (2010, 3) points out, what is
perhaps more problematic, is that it rules it out without ever telling us what is wrong
with it. He writes,
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“The PNC seems to say that these arguments are no good: they are the wrong kind of
arguments to ‘motivate’ belief in their conclusions. But how can that be? What are we
supposed to do, if we initially believed the premises, and have just noticed that they entail
the conclusion? Are we rationally required to stop believing at least one of the premises,
so that we don’t violate the PNC by coming to believe the conclusion?”

As a criterion for what constitutes a valuable metaphysical investigation, the PNC is
thus far too strong.
Maclaurin and Dyke (2011) also question the reliability of metaphysical
hypotheses which are beyond our capacity to investigate empirically. They
characterize this in terms of a requirement of observability: a worthwhile
metaphysical theory will, at least in principle, have observable consequences. Their
aim is thus to provide a substantive distinction between naturalistic and nonnaturalistic approaches to metaphysics, and to argue that non-naturalistic metaphysics
cannot be justified as an intellectual inquiry on the same grounds as science.
However, even the realms of metaphysical inquiry that Maclaurin and Dyke
(2011) explicitly argue are valuable metaphysical investigations, fail with respect to
their own observability criterion. Take, for instance, Maclaurin and Dyke’s example
of the A theory/B-theory debate in the philosophy of time. A-theorists accept,
whereas B-theorists deny that there is an objective ontological distinction between
past, present and future. According to Maclaurin and Dyke (2011, 4) both theories are
naturalistic because they have observable consequences. They write: “The
observations that confirm the Special Theory of Relativity show it to be prima facie
inconsistent with the claim that there is an objective ontological distinction between
past, present and future.” So, prima facie, the B-theory is a consequence of the
Special Theory of Relativity (STR). This much I concede. But, this does not imply
that either the A-theory or the B-theory has observable consequences (Macleod and
Parsons, 2012). It does not follow from the fact that the B-theory is a consequence of
STR that the observable consequences of STR are therefore observable consequences
of the B theory. Hence, while STR is confirmed by observation, the B-theory is not.
There is clearly a difference between a metaphysical theory which is premised
on scientific results (something that Maclaurin and Dyke seem to want to allow in
arguing for the legitimacy of the metaphysical debate between A-theorists and Btheorists) and metaphysical theories which, in principle, have observable
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consequences. I suggest that it is the former and not the latter that will ultimately
determine whether a metaphysical path of inquiry is worthwhile investigating.5
Both Ladyman and Ross (2007), and Maclaurin and Dyke (2011) make the
mistake of thinking science is all that matters. However, while I agree that
metaphysics is in some sense subordinate to science, it nonetheless plays an
indispensable role in discovering what the world is like. 6
One of the primary roles of metaphysics is to construct a fundamental
ontology from what is indispensable to contemporary physical theories.7 These are the
entities, structures and principles common to all systems of fundamental physics, such
as laws of nature, spatio-temporal structure and physical determinism, without which
they could not make the same predictions or provide the same explanations. Since
such elements are common to all systems, they have earned their way in through their
empirical power, and as such are justified by the same standards as contemporary
science. As Ney (2012) remarks, this is what forms the core of metaphysics.
However, while science has empirical power and a good track record of
success, making it an ideal place to begin metaphysical inquiry, metaphysical inquiry
doesn’t end with science. Another role of metaphysics is to clarify the various
conceptual entailments of scientific theories – filling in the ontological picture. What,
for instance, is a law of nature? How do objects persist through time? What is the
relationship between material objects and events and space-time? Once we know what
is indispensable to physical theories, we have a sufficiently stable foundation from
which to investigate further ontological commitments. This kind of investigation can
be conducted, for the most part, from our armchairs.8 However, where metaphysics
proceeds beyond what is indispensable to science, we are on shakier epistemological
grounds. In the words of Ney (2012), “we cannot pretend that these beliefs earn
justification to the degree that it is reasonable to take them as true.” For this reason,
endorsements of such metaphysical theories or additional ontology reflect expressions
5

By worthwhile here, I am talking about those metaphysical investigations which aim to
provide knowledge of the actual world. As I noted above, metaphysical investigations that fall
outside of this criterion may still be worthwhile, but they do not contribute to knowledge
about the fundamental structure of this world.
6
I recognize that this is minority view according to traditional metaphysics. The orthodox
view is that metaphysics is prior to science (see Lowe, 2011).
7
For a more detailed account of what makes an element of a physical theory indispensable
see Ney (2012).
8
Work here will not proceed entirely from the armchair – we still need to look to the world
and consider scientific laws in constructing our accounts.
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of attitudes that such-and-such theory is preferred, and not as asserting something that
is objectively true or false (Ney, 2012).
Maclaurin and Dyke (2011) deny that metaphysical theories which do not in
principle have observable consequences cannot contribute to the pursuit of objective
truth about reality, and for this reason ought to be abandoned. But as McKenzie and
French (forthcoming) emphasize, “it seems folly to try to predict in advance what will
or will not prove useful to us in the course of time.” Metaphysics has already been
proven useful in a number of scientific domains. It has proven useful to eliminative
structuralists that there is a theory of dependence consistent with the elimination of
the dependent entity; that a theory of personal identity has been developed that makes
sense of decision-making in branching universes, and that we can adequately explain
the individuation of particles in quantum theory in virtue of non-qualitative
haecceitistic properties (McKenzie and French, forthcoming). Analytic metaphysics is
therefore by no means dispensable.
Hence, insofar as metaphysics is consistent with and relevant to what is
fundamental to physics, and is expressed as a preference and not an objective truth
(unless accepted as such by the scientific community), it is legitimate. After all, it
may prove useful to science in arriving at objective truths about reality.9 It is thus
only where metaphysics is conducted independently of science, and grounded entirely
in common sense intuitions, that I argue it should be discontinued. Science and
metaphysics should work hand-in hand, and our methodology should reflect this
unity.
In

establishing

to

what

extent

Leibniz’s

objection

to

space-time

substantivalism is worthwhile, we therefore need to consider to what extent it meets
these desiderata. Thus, if Leibniz’s argument is to be taken seriously, it will need to
be recast in such a way that it corresponds with contemporary science. As it stands, it
is still typically presented in the context of Newtonian absolute space, which differs

9

The question of whether a metaphysical theory is useful, or indeed true, is a decision to be
made by the scientific community. Our job as metaphysicians is to provide the metaphysical
theories consistent with their views. The same applies to what is indispensable to a physical
theory. We may theorize over what is indispensable to physical theories, but we do not have
the final word on the matter. As Ney (2012) remarks, we may conclude that an explanation is
incomplete without certain ontological commitments – to a first cause, or a domain of
concrete persisting objects, but if the physics community does not incorporate such things
into its theories and thinks its explanations are satisfactory, then we must conclude that they
are after all not indispensable to current physical theory.
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vastly from the four-dimensional and variable space-time of GTR. As you will see in
Chapter

6,

this

assumption

has

important

repercussions

regarding

how

substantivalism is formulated. It is not uncommon to find metaphysicians using
outdated or oversimplified caricatures of scientific theories. Lewis (1992, 296), for
example, appeals to obsolete features of classical physics as fundamental to his
account of humean supervenience. But this conflicts with the naturalistic
methodology outlined above, in which it is our best contemporary scientific theories
that provide the basis for sound metaphysical theorizing.
We will also need to explore whether there is anything more to the basis of
Leibniz’s rejection of substantivalism than non-naturalistic appeals to common sense
and a priori metaphysical principles. Is there anything more to the claim that
substantivalism entails a distinction without a difference than the fact that it conflicts
with Leibniz’s principles of the identity of indiscernibles and sufficient reason?
In fact, philosophers of science have argued that there is, and that Leibniz’s
objection should be taken very seriously indeed. Modern day interpretations of
Leibniz’s argument (characterized as ‘the hole argument’) show that substantivalism
renders GTR indeterministic. This is problematic insofar as determinism is ruled out a
priori, and hence independently of empirical investigation. This is not only
inconsistent with physics, according to which scientific theories are fallible, but it
rules out determinism before considering any evidence. If substantivalism is true, then
any future evidence in favour of determinism will make no difference. Despite being
almost entirely metaphysical in nature, Leibniz’s argument is therefore a standard tool
in the philosopher of science’s toolbox.
However, the hole argument is radically different from the objections that
Leibniz originally had in mind. While metaphysicians and philosophers of science
share the same starting point, they adopt very different approaches to evaluating the
claim that substantivalism entails an infinite number of qualitatively identical
possibilities. As such, their arguments are of a very different kind. While they are
both explored thoroughly within their respective fields, by treating them
independently important features are lost.
On the one hand, metaphysicians ignore contemporary science, favouring
outdated or domesticated models of science and taking common sense as their data.
On the other hand, philosophers of science fail to recognize the significance of their
underlying metaphysical assumptions. In order to motivate the hole argument, for
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instance, they take for granted a number of controversial metaphysical claims
involving primitive identity, transworld identity and eternalism. Thus, while there are
indeed many excellent presentations and analyses of this debate in the literature, there
is still more to be said regarding the argument itself, the various responses to it, and in
particular, the way in which it is set up. My aim is therefore to explore Leibniz’s
argument within the constraints of the naturalistic methodology I have outlined above.
The focus of this thesis is therefore as much on the methodological approach to such
arguments as it is a defence of substantivalism.

1.2 Thesis Outline

The structure of this thesis is as follows. In Chapter 2, I begin by conducting a survey
of current metaphysical theories of events in an attempt to establish which theories are
consistent with substantivalism. Substantivalism is currently the most plausible theory
of space-time consistent with GTR. Following the methodology outlined above,
according to which metaphysics ought to cohere with contemporary science, our
metaphysical theories of events should therefore be investigated within the scope of
substantivalist considerations. However, the most prominent theories of events in the
literature incorporate the time of occurrence into an event, suggesting that the time at
which an event occurs is essential to its identity. This is in direct tension with
substantivalism, according to which the very same event might have occurred at a
different time.
The tension between metaphysical theories of events and substantivalism
arises as a result of the collective failure of event theorists to recognize the relevance
of contemporary science in formulating theories of the identity conditions for events.
While most accounts can at least be modified to cohere with substantivalism, this
highlights a much more general methodological worry regarding the overall
legitimacy of the metaphysical study of events.
Chapters 3 and 4 are devoted to Leibniz’s objections to substantivalism. In
Chapter 3 I consider Leibniz’s argument from indiscernibility: that distinct possible
worlds must differ in some qualitative respect. This stems from Leibniz’s necessary
commitment to the principle of the identity of indiscernibles, according to which it is
not possible for two distinct individuals to have all of the same qualitative properties.
Rejecting substantivalism on the grounds that it conflicts with an a priori
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metaphysical principle violates the naturalistic methodology I outlined above.
However Leibniz raises an important question about how entities are individuated.
Are all differences qualitative differences? This is relevant to contemporary science.
In particular, in deciding between a many-particles and a field-theoretic view of
quantum theory. Photon particles, for instance, are exactly alike with respect to their
qualitative features and are therefore only distinct if we accept that identity is
primitive. Leibniz’s objection can therefore be recast as an objection to transcendent
individuality: that the individuality of something is a feature of it over and above all
of its qualitative properties. The question is whether substantivalists are committed to
transcendent individuality and whether this commitment should genuinely be
regarded as a disadvantage.
In Chapter 4, I consider Leibniz’s argument from sufficient reason: that God
can have no reason to actualize this world as the best of all possible worlds over the
qualitatively indiscernible alternatives. I recast this in a modern-day context as a
principle of explanatory adequacy. I then proceed to evaluate whether it is always
appropriate to demand a further explanation for a fact: are some facts, for example,
ontologically brute? I argue that the reason that there is no further explanation for
why the history of events in the universe occupies this particular spatio-temporal
region rather than another is because there is no further explanation. After all, it is
clearly not a causal or a scientific explanation that we are after.
In Chapter 5 I set out and evaluate the hole argument, according to which
substantivalism renders GTR indeterministic. This stems from Leibniz’s original
argument from shifted worlds, although it bears little resemblance to how it is
originally formulated. I argue that the problem for substantivalism is not that it entails
the failure of determinism – in fact, quantum theory already suggests that determinism
is false – but the way in which determinism must fail if it is true. To this extent the
problem is largely methodological: that if determinism fails it should not fail as a
result of metaphysics. In an attempt to avoid the indeterminism entailed by the hole
argument I then proceed to consider whether non-qualitative differences between
possibilities should be counted as relevant to determinism. It is this assumption that
motivates the hole argument, but is the failure of determinism really what is at issue
here?
In Chapter 6 I explore the common misconception that substantivalism
represents a clear-cut distinction between space-time and matter. While this makes
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sense in the context of Newtonian space, it fails to take into account the dynamic
features of space-time in GTR. This is a mistake that arises from using obsolete
features of space-time physics, in which space-time is a fixed structure, and is
primarily the result of treating metaphysics and science as separate disciplines. I
explore alternative conceptions of substantivalism in the literature, including metricplus-manifold substantivalism and super-substantivalism, which I argue should be
treated on an equal footing with a traditional conception of substantivalism. The
question is whether it is only the traditional conception of substantivalism that is
problematically indeterministic. I recognize that any theory of substantivalism
committed to primitive identity for space-time points will lead inevitably to the hole
argument.
In Chapter 7, I briefly explore the relationship between substantivalism and a
commitment to primitive identity. This commitment is entirely metaphysical, but it is
taken for granted by philosophers of science that it is a necessary feature of
substantivalist accounts of space-time. I argue that a commitment to space-time points
is not a necessary feature of substantivalism – it is a mistake to think that constituting
space-time and being part of a fixed background structure is the same thing. While
this conflicts with our traditional conception of substantivalism, it is ultimately the
only formulation of substantivalism that avoids the indeterminism of the hole
argument. What is clear is that our currently accepted definition of substantivalism,
which corresponds with how substantivalism was traditionally conceived is in need of
revision.
Throughout this thesis I am less concerned with reaching final conclusions
than with revealing interconnections between the fields of science and metaphysics.
One thing that is clear is that our methodological approach to metaphysics, and spacetime metaphysics in particular, is in need of some refining. But this should not
undermine the significance of metaphysics altogether. If our current understanding of
substantivalism is to improve, then progress needs to be made on certain metaphysical
problems. Some doubt that such progress can be made, and in terms of providing
objective truths about reality, perhaps those people are right. But metaphysics has
been and will continue to prove useful in establishing the coherent metaphysical
options, and as we shall see, these have important repercussions for current spacetime theories. By revealing the underlying ontological commitments that are not
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always obvious to philosophers of science, I shed new light on what these coherent
metaphysical options might be.
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Chapter 2
Theories of Events
“In the case of the ‘ontology of events’ the first problem lies not in finding the
answer, but in clarifying the sense of the question…”
Hacker (1982, 478)

If events are particulars, which is the view taken by most philosophers who have
written on the subject, then it should be possible to provide identity conditions for
them. However, there are almost as many proposals for identity conditions for events
as there are event theorists writing about it. As it stands in the literature, none of these
proposals has a clear advantage over any other. But they all share one feature in
common, that time of occurrence is included in the identity conditions for events. In
one way or another, each proposal claims that part of what makes an event the event
that it is and no other, is that it occurs at a certain time. If the time at which an event
occurs is essential to the identity of an event, then it is not possible for the very same
event to occur at a different time.
However, this conflicts with substantivalism, according to which the whole
history of events might have been located differently in space-time. If events are
distinct entities that occupy space-time only contingently, then it is possible for the
entire history of events to occupy a different spatio-temporal location. As we shall see
in Chapter 3, this is considered a necessary feature of any true version of
substantivalism (Earman and Norton, 1987).
There is clearly a tension here, and this tension is problematic insofar as it
violates the naturalistic methodology I advocate in Chapter 1: that a metaphysics
which purports to tell us about the physical world, should be premised on scientific
results. Since substantivalism is currently the most defensible theory of space-time
consistent with GTR, the metaphysics of events should either be conducted within the
scope of substantivalist considerations, or provide empirically motivated reasons for
preferring a relationalist conception of space-time. That a metaphysical theory of
events should therefore automatically decide in favour of relationalism is
unacceptable.
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Much of the current work on events is guided by intuition. Theories score
points insofar as they make sense of plausible examples of event identity, and are
rejected insofar as they do not. Lemmon’s (1967) proposal that location in space-time
uniquely determines the identity of an event, for instance, is rejected on the grounds
that it seems as if different events might occupy the same spatio-temporal location. A
metal ball, for instance, may become warmer at the same time it rotates, but
intuitively the ball’s warming and its rotating are two different events that occupy the
same spatio-temporal location. No empirical evidence is provided, and no internal
inconsistency is pointed out, and yet Davidson (1969, 231) concludes decisively, “we
have not yet found a clearly acceptable criterion for the identity of events.”10 It is
therefore likely that intuitions are the primary motivation for including spatiotemporal location in the identity conditions for events. However, as I repeatedly
emphasize, insofar as metaphysicians are interested in investigating the world, their
reliance on intuitions as providing a reliable source of evidence is inadequate.
Lombard (1982, 1) writes, “it is obvious that identical events must occur at the same
time.” But what may be obvious to every-day intuition; may not be known to science.
In this chapter I shall take a look at three proposals for the identity conditions
for events that have featured prominently in the literature: Kim’s (1998) property
exemplification account, Davidson’s (1969) causal account and Davidson’s (1985)
and Quine’s (1985) spatio-temporal account. My primary motivation is to see how the
various conceptions of events expressed in these theories correspond with
substantivalism. Where they conflict with substantivalism, I am interested in whether
they can be modified in such a way that they correspond with substantivalism. This is
important, not only for the purpose of establishing which theories of events are
compatible with substantivalism, but in exploring the overall methodological
approach to the metaphysical study of events. My aim is therefore not to endorse any
account of events in particular; my intention is to remain entirely neutral in this
respect, but to enforce a methodological constraint on how the metaphysical study of
events is conducted, namely, in the context of contemporary science.

10

Ironically, this is an objection that will ultimately come back to haunt Davidson, since he
later rejects his account of events in favour of Lemmon’s (see Davidson, 2001: 305).
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2.1 A Property Exemplification Account of Events
In this section I establish whether Kim’s property exemplification account of events
genuinely conflicts with substantivalism by including the constituent time of an event
among the identity conditions for events. Kim (1998) denies that the time at which an
event occurs is an essential property of an event. However, his response is inadequate,
since it contradicts the central premise of his theory: that sameness of constituents is
sufficient for identity. The question is whether we can modify Kim’s account so that
the time of occurrence is not included in the identity conditions for events.

Identity Conditions for Events

The consensus among event theorists is that if we accept events into our ontology,
then we need a clear account of their identity conditions. Lombard (1986, 23) writes,
“Philosophers ought not to suppose there are entities belonging to a certain sort unless
there is, or is reason to believe that there is, a criterion of identity for the entities
belonging to that sort.”11 In the literature, this is commonly expressed as stating the
conditions under which two or more events are identical. Simons (2003, 373) writes,
“identity conditions say when events are the same.” But, as Davidson (1969, 295)
remarks, this choice of expression is unfortunate, since no event is ever numerically
identical with any other. This seems paradoxical; but it need not be. Consider, for
example, John’s raising his arm and John’s signalling to the chairman. We might
reasonably ask whether these constitute the same or distinct events. Likewise, we
might ask whether Brutus’ stabbing of Caesar is the same event as Brutus’ killing of
Caesar. There is nothing inherently paradoxical about these kinds of questions. We
are interested in whether we have one or two events here, and not whether it is
possible for two events to be one event. Identity conditions specify what it is that
makes an event the event that it is, and another way of expressing this is in terms of
the sameness of events.12 I see nothing overtly problematic about this expression of
identity conditions and will therefore continue to use it.

11

This seems to follow from Quine’s ‘no entity without identity’ thesis.
I use the expression “identity conditions” in a metaphysical, rather than an epistemological
sense. That is to say, I am not interested in what enables us to distinguish between events.
12
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Kim (1998) advocates a property exemplification account of events, according
to which events are structured complexes constituted by an object (x) exemplifying a
property (P) at a time (t). It is the conjunction of the object doing the exemplifying,
the property being exemplified and the time at which the exemplification occurs that
determines the identity of an event. Where events are represented by the triple [x, P,
t]:
IC1: [x, P, t] = [x*, P*, t*] ≡ ((x = x*) & (P = P*) & (t = t*)).

Thus, what makes the event Brutus stabs Caesar the event that it is, is that Brutus
exemplifies the property of stabbing Caesar at t. The identity of an event therefore
supervenes on the identities of the more basic entities out of which it is constructed.13
Accordingly, any event that differs with respect to its constituent object, property or
time is a different event: the events Cicero stabs Caesar at t, Brutus poisons Caesar
at t and Brutus stabs Caesar at t1 are distinct from the event Brutus stabs Caesar at t.
Kim (1998, 312) writes,
“What is essential is that we are assuming as primitives the three functors on events: ‘is
the constitutive property of,’ ‘is the constitutive object of,’ and ‘is the time of occurrence
of.’ The theory states that just in case a substance x has property P at t, there is an event
whose constitutive object is x, whose constitutive property is P, and whose time of
occurrence is t (the existence condition), and that events are identical just in case they
have the same constitutive property, object and time (the identity condition).”

Bennett (1989, 88) subscribes to a very similar account of events, but he modifies
Kim’s account so that the constituent properties of events are instantiated by spatiotemporal locations, or what he calls zones. He writes, “Instead of saying that an event
is the instantiation of a property by a thing at a time, we can say that an event is the
instantiation of a property at a zone.” The difference is to account for events where
the object is not obvious, for instance, a flash of lighting or a magnetic field

13

This is not to say that events are therefore reducible to objects, properties and times. Kim is
explicit that while relating events to other ontological categories tells us something about the
metaphysical nature of events, it doesn’t provide the whole metaphysical picture. However,
nowhere in the literature does Kim attempt to complete this picture.
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increasing in strength (Brand, 1977: 334).14 The differences between Bennett’s and
Kim’s accounts are subtle, so I shall proceed as if the same objections I raise against
Kim’s account apply equally to Bennett’s account unless I explicitly state otherwise.
However, I shall amend Kim’s account so that it corresponds more closely with
current space-time physics by treating the constituent time as a spatio-temporal
location. An event is therefore the exemplification of a property by an object at a
spatio-temporal location, and events are the same insofar as they have these exact
same constituents. A difference with respect to just one of these three constituents is
therefore sufficient for events to count as distinct from each other.
If spatio-temporal location is included in the identity conditions for events,
then it is not possible for the same token event to occupy a different spatio-temporal
location.15 This conflicts with substantivalism insofar as substantivalism implies that
the very same events might have been located differently in space-time. This is
apparent from their commitment to the Leibniz-shift worlds introduced in Chapter 1,
in which the entire history of events is shifted over in space-time: the very same
events that were located here, are located there.
According to the naturalistic methodology I advocate in Chapter 1,
metaphysics ought to be premised on scientific results and not the other way around.
This is because science, and not metaphysics, has earned its way into our overall
system of the world through its empirical power and therefore gives us the best
account of what the world is like (Callender, 2012). While substantivalism is a
metaphysical theory, it is premised on current space-time physics insofar as it is the
most plausible theory of space-time consistent with GTR. Kim’s account of events, on
the other hand, has no such support. Accordingly, where there is a conflict between a
metaphysical theory of events and substantivalism, it is the former and not the latter
that should be relinquished. Following this methodology, Kim’s propertyexemplification account of events is therefore false.

14

In fact, Bennett (1984) regards properties as best instantiated by zones rather than objects,
because this coheres with his favoured metaphysic of space-time, according to which objects
are identical to regions of space-time. This is a variety of super-substantivalism; a position I
discuss in more detail in §2.2 and again in chapter 6.
15
I use the term ‘occupy’ tentatively here, since I will eventually argue that the substantivalist
conception of space-time need not imply an occupation relation between events and spacetime. The properties of events may instead be instantiated by regions of space-time, as
Bennett suggests.
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According to Bennett (1988, 1), the metaphysical study of events is entirely
conceptual and thus ought to be investigated independently of scientific
considerations.16 He writes, “no empirical work such as geographers or physicists or
psychologists do is relevant… you must get your answers from thinking; there is no
other way.” This suggests that current space-time physics is irrelevant to the
evaluation of Kim’s account.
If Bennett (1988) is correct, then the metaphysics of events is no more than an
exercise in conceptual analysis – investigating what follows from certain a priori or
intuitively informed premises. This might tell us which theories of events are
internally consistent and which cohere best with common sense intuitions. However,
such considerations are untethered from empirical testing, and thus fail to tell us
anything about whether any of those theories are true. On this interpretation, the
metaphysical study of events is not about interesting deep facts about the world and
therefore makes no genuine contribution to discovering the objective nature of reality.
As Callender (2012) writes “the work is simply a study of the architecture of our
concepts and not necessarily about the world.” It is for this reason that Ladyman and
Ross (2007, Preface) argue that this kind of non-naturalistic metaphysics is an
illegitimate academic pursuit.
However, Bennett (1988) is clearly wrong. If events are constituted by
substantial bits of reality such as objects, properties and spatio-temporal locations,
then they have an empirical basis and science should therefore play a role. The
problem is not that the metaphysical study of events is entirely conceptual and thus
cannot tell us anything about the world, but that event theorists typically ignore
science, even though it seems to be relevant. This is evident from assessing Kim’s
account: he includes spatio-temporal location in the identity conditions for events
without considering what implications current space-time theories might have for his
proposed theory of events.
As Ladyman and Ross (2007, 17) explain, it is rare to find philosophers
explicitly endorsing metaphysical theories that conflict with science, and arguing that
in cases where science and metaphysics seem to conflict, that ‘the latter may trump

16

This is surprising given that he endorses a theory of events that corresponds with his
preferred theory of space-time - perhaps his reasons for endorsing this theory of space-time
are also purely conceptual.
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the former.’17 However, it is much more common for philosophers to ignore science
without explicitly acknowledging the idea of doing so (Ladyman and Ross, 2007: 18).
The problem is that metaphysics is too often conducted independently of science,
making significant assumptions about how the physical world is structured. Ney
(2008, 1) remarks: “very few of those philosophers who call themselves physicalists
spend any time wondering what physicists are actually up to.” It is for this reason that
tensions such as the one between Kim’s property exemplification account and
substantivalism go unnoticed.18
Nonetheless, the question of whether spatio-temporal location ought to be
included in the identity conditions for events has been raised independently of the
substantivalist debate. Wierenga (1974) also argues that the time (or spatio-temporal
location) is not an essential property of events. His reasons are far less convincing,
motivated entirely by appeals to common sense. However, an understanding of the
subsequent debate between Wierenga (1974) and Kim (1998) is important in
recognizing how Kim might respond to the substantivalist challenge.

An Argument from Common Sense

Wierenga (1974) argues that the spatio-temporal location of an event should not be
included in the identity conditions for events. This is because we regularly speak of
events as if they could have been different in certain respects, for instance as being
longer or shorter, or occurring moments earlier or later, without intending to pick out
a different event. I might be scheduled to give a paper at 9:45, for example, but not
start speaking until 9:52. On Kim’s account, this implies that the talk I actually give is
distinct from the talk I might have given at 9:45, and not, as common sense dictates,
that the same event occurs 7 minutes later. Wierenga (1974, 29) writes, “Kim’s theory
is committed to saying, in cases like these, that there would have been a different
event, and not that an event would have been different.”
See Markosian (2005) for an exception – he explicitly defends mereological atomism,
despite the fact that there is no empirical evidence for it.
18
This is not the first example of where Kim has ignored scientifically relevant data. As
Ladyman and Ross (2007, 18) point out, Kim (1998, 840) makes a non-trivial assumption
about micro-based properties, which involve the bearer being “completely decomposable into
nonoverlapping proper parts.” This plays a vital role in motivating Kim’s theory, ultimately
providing a criterion for what is physical. But he arrives at this criterion without paying any
attention whatsoever to what current science has to say on the matter.
17
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This is closely related to the objection that Kim’s account of events is too finegrained, multiplying events beyond necessity (Bennett, 1991). Kim (1998, section III)
writes, “Not only is Brutus’s stabbing of Caesar distinct from his killing of Caesar and
also from his assassinating Caesar; but in fact no stabbings are killings, and no
killings are assassinations.” As Kim (1998, 317) points out, the assumption is that his
theory of events cannot allow for re-descriptions of events without altering their
constituent property. But not all re-descriptions will alter the constituent property.
Some descriptions pick out the same constituent property, for instance, ‘is green’ and
‘is the colour of the grass’ (Kim, 1998: 317). We can also distinguish between the
constituent property of an event, and the properties exemplified by an event (Kim,
1998: 318). It is a property of Brutus stabs Caesar at t that Brutus stabbed Caesar
violently and in Rome. Hence, Brutus stabs Caesar violently and Brutus stabs Caesar
in Rome do not pick out distinct events: they are just more elaborate descriptions of
the same event. The idea is that we can re-describe the properties exemplified by an
event, as long as the re-description does not alter the constituent property.
However, the same reasoning cannot be applied to the spatio-temporal
location of events. While Brutus stabs Caesar at midnight is a re-description of the
event Brutus stabs Caesar at 12:00am; a re-description of an event that changes its
time of occurrence, for example a talk beginning 7 minutes later, will alter its spatiotemporal location and hence pick out a different event. Moreover, by emphasizing the
significance of the constituent property, Kim (1998) only serves to magnify
Wierenga’s (1974) objection by underlining the importance of the constituents of
events in determining the identity of events. Kim (1998, 318) writes, “what cannot be
done is to redescribe them by tampering with their constituent properties.” This
suggests that in the same way that altering the constituent property of events results in
a different event; so does altering the constituent object and also the spatio-temporal
location. Hence, the talk I give at 9:52 is a distinct event from the talk I was scheduled
to give at 9:45.
Kim (1998, section IV) responds to Wierenga’s objection in two ways. First,
he claims that our intuitions regarding the spatio-temporal location of events are not
always clear. Consider, for instance, Sebastian’s leisurely midnight stroll. While it
seems intuitive that Sebastian might have taken his leisurely stroll a few minutes
before or after midnight and still constitute the same event, our intuitions are not quite
so definitive when we consider whether he might have taken the very same stroll a
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week, a year or even a decade later. For this reason, Wierenga’s objection is far from
conclusive. Second, he denies that including the spatio-temporal location of events in
the identity conditions for events entails that the time at which an event occurs is
therefore an essential property of events. While he proceeds to say that the spatiotemporal location of an event is (plausibly) an essential property of events, he denies
that his account of events commits us to saying this. I shall address each of these
responses in turn, since they are relevant in establishing whether there is a genuine
conflict

between

Kim’s

property exemplification

account

of

events

and

substantivalism.
Wierenga’s (1974) objection to Kim’s account of events is based entirely on
common sense intuitions. Intuitively speaking, the same token event might have
occurred earlier or later than it actually occurred. Furthermore, it is clear that
Wierenga (1974, 30) views this objection not only as a theoretical disadvantage of
Kim’s account, but as revealing its overall inadequacy: “I think we can agree that
many problems need to be solved before Kim’s theory can be judged an adequate
theory of events.”
Kim’s response to Wierenga also appeals to common sense intuitions. He
argues that our intuitions do not obviously favour an account in which it is possible
for the very same events to occupy distinct spatio-temporal locations, since there are
plausible examples suggesting that the spatio-temporal location of events is fixed.
Kim (1998, 319) suggests that Wierenga’s intuition that it is possible for the same
event to occur at a different time likely stems from his confusion between event
tokens and event types. He writes: “we should not infer, from the mere fact that
Sebastian could have strolled at a different time, the conclusion that this very stroll
Sebastian took could have occurred at that different time.” Hence, the fact that I might
have given my talk at 9:45 instead of 9:52 is just to say that an event of the same type
might have occurred 7 minutes earlier, and not as Wierenga (1974, 29) suggests, that
the very same event might have occurred earlier. This is an intuition shared by a
number of different event theorists including Chisholm (1967, 113), who observes
that our common sense talk is often careless when it comes to identity: ‘the same
thing’ often means ‘something similar’.
However, the question of whether Kim’s account coheres with common sense
intuitions is irrelevant when his opponent is substantivalism. This is because, where
common sense conflicts with current empirical data, the latter always prevails. Kim’s
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suggestion that Wierenga’s intuition arises from a confusion between event tokens
and event types is ineffective when substantivalism tells us that it is possible for token
events to be located differently in space-time.
It is standard practice in philosophy to use intuitions to justify or refute
philosophical claims. While intuitions do not constitute knowledge, they are
nonetheless treated as a reliable source of evidence. This can be seen throughout the
philosophical literature. As Dorr (2007, 2) remarks, “pretty often – perhaps especially
in metaphysics – you will find your author saying something to the effect that the
premise is intuitive or “supported by intuition”, or that its negation is
“counterintuitive””. To this extent, Wierenga and Kim aren’t doing anything unusual
by appealing to intuitions.
However, there is a growing body of empirical evidence challenging the
overall legitimacy of appealing to intuitions as a reliable source of evidence in finding
out about the world. This is based on the fact that there is evidence suggesting that
intuitions vary according to cultural, socio-economic, and educational background
(Machery et al, 2004; Weinberg et al, 2001), and are easily manipulated depending on
the order in which examples are presented (Swain et al, 2008). Ladyman and Ross
(2007, 10-11; citing Spelke et al, 1995) also argue that our intuitions are unsuited
from an evolutionary perspective for the purposes of metaphysics, since our cognitive
architecture has developed so that it is modular and domain specific, and is geared
more towards social interaction and navigation than accurately representing the world
(Maclaurin and Dyke, 2011: 8).19 Ladyman and Ross (2007, 10) write, “they
[intuitions] are not cognitive gadgets designed to produce systematically worthwhile
guidance in either science or metaphysics.” These criticisms have come to be known
as the restrictionist challenge (Alexander and Weinberg 2007) and claim that the use
of intuitions in philosophy ought to be considerably restricted, perhaps only to the
application of certain concepts (Dyke, 2011: 176). As Swain et al (2008, 4)
emphasize, “To the extent that intuitions are sensitive to these sorts of variables, they
are ill-suited to do the work that philosophers ask of them.”

19

As Maclaurin and Dyke (2012, 8) point out, it is possible that common sense intuitions
evolved as a by-product of the evolution of our other cognitive faculties. However, such
intuitions are not open to empirical testing and so we have no way of determining their
accuracy.
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The experimental work conducted by Swain et al (2008) is especially relevant
here, since it suggests that our intuitions vary depending on which example is
considered first. Their aim was to test subjects’ intuitions regarding a case that may or
may not constitute knowledge (the Truetemp Case).20 They found that those subjects
first presented with a clear case of knowledge before encountering the Truetemp Case
were less willing to attribute knowledge than those subjects who had first encountered
a clear case of non-knowledge, thus suggesting that our intuitions are unstable. This
instability undermines the reliability of our intuitions in providing an accurate picture
of the world. They write, “We contend that this instability undermines the supposed
evidential status of these intuitions, such that philosophers who deal in intuitions can
no longer rest comfortably in their armchairs.” (2008, 1)
It is plausible that something similar is happening here, since our intuitions
regarding whether it is possible for the same event to occupy different spatio-temporal
locations seem to change depending on the cited example. It seems that if Sebastian
had taken his midnight stroll a few minutes later it would still constitute the same
event; but it also seems counterintuitive that he could have taken that very same stroll
at midday, or the following week. If our intuitions are this easily manipulated, then
clearly haggling over intuitions is futile. For this reason I suggest that irrespective of
whether there is contrary empirical evidence (such as that provided by the
substantivalist), common sense intuitions should be treated with caution, since there
are no good grounds for thinking that they are any guide to the deep truth about the
world.
Kim’s first response to Wierenga’s objection establishes little more than the
fact that our common sense intuitions are unreliable in determining whether the
spatio-temporal location of events is essential. However, his second response proves
to be far more interesting.

The Essentiality of Spatio-Temporal Location
Thus far we have assumed that Kim’s property-exemplification account of events
entails that the constituents of events are essential properties of events. This seems to
follow automatically from his account of the identity conditions for events, but also

20

For details of the Truetemp Case see Swain et al (2008, 3).

Chap. 2 – Theories of Events 25

from his comments regarding the re-description of events and common sense
intuitions. However, according to Kim (1998, section IV), his account of events does
not entail the essentialist consequences that either Wierenga (1974) or I have
attributed to it.
Kim argues that it doesn’t follow from the fact that an event is constituted by
an object, property and spatio-temporal location, that those constituents are therefore
essential properties of an event: that they are the properties an event must have to be
that very event. Hence, the fact that Sebastian’s leisurely midnight stroll is constituted
of Sebastian exemplifying the property of strolling leisurely at midnight, does not
imply that either Sebastian, its being a leisurely stroll, or that it occurs at midnight,
are essential properties of that event. This is contrary to how I have interpreted Kim’s
position throughout this chapter. He writes,
“Sebastian’s stroll could have taken place five minutes before or after midnight. And
perhaps its being a leisurely stroll isn’t an essential property of the stroll either; if
Sebastian had been pressed for time, the stroll would have been a brisk one. Similarly, the
stroll could have been taken by someone else. Suppose that the midnight stroll was done
as some sort of ritual by a member of a secret society chosen by a lottery, and that it so
happened that Sebastian was so chosen. If Mario, Sebastian’s friend, had been chosen,
then Mario would have strolled the stroll.” (Kim, 1998: 320)

The assumption is that identity conditions for events do not tell us anything about the
modal character of events i.e. whether it is possible for a token event to occupy a
different spatio-temporal location. If Kim is correct, and essentialist consequences do
not follow from identity conditions, then his property exemplification account of
events does not conflict with substantivalism after all.
Kim (1998, 320-321) asks us to consider a theory of physical objects
according to which objects are identical if and only if they are co-incident in spacetime. Hence, x = y if and only if x and y occupy the same spatio-temporal location.
According to Kim (1998, 321), it does not follow from the fact that x and y are coincident in space-time that x and y therefore occupy that spatio-temporal location
essentially: that it is not possible for the very same object to occupy a distinct spatiotemporal location. He writes, “From this it does not follow that a physical object is
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essentially where and when it in fact is.” Thus, specifying the identity conditions for
physical objects doesn’t tell us anything about their essential properties.
This seems right insofar as an exact spatio-temporal location is not included in
the identity conditions for objects. My laptop, for instance, is distinct from my
external hard drive in virtue of occupying a distinct spatio-temporal location from my
hard drive (they occupy different regions of my desk), but this does not imply that my
laptop and my hard drive essentially occupy the spatio-temporal locations that they
do. I do not acquire a different laptop, for instance, by taking it into the kitchen.
Kim’s strategy is to argue from the non-essentiality of the spatio-temporal
location of physical objects implied by this account, to the non-essentiality of the
spatio-temporal location of events implied by his account. He writes, “Why should it
be thought, then, that the structured complex view of events is saddled with the
essentialist consequences mentioned above?” (1998, 321)
The answer lies in Kim’s account of the identity conditions for events. Kim
(1998) argues, frequently and explicitly, that events are the same in virtue of having
the same constituent object, property and time. Kim claims, in the same way as above,
that this does not imply anything about the essential properties of events. Presumably,
this is because it does not follow from the fact that an event is constituted of a
substance exemplifying a property at a time that it is essentially constituted of that
object, exemplifying that property, at that time.
However, it follows directly from Kim’s account of the identity conditions for
events that altering any of these constituents, results in a distinct event. This is
because it is in virtue of these three constituents that events are the same. Hence, if
Brutus stabbed Caesar the following morning, this would be a distinct event. That this
is an accurate representation of Kim’s account can be seen in his response to the
objection that his theory of events is too fine-grained, outlined in the previous subsection. He argues that any re-description of the constituent property of an event is
permissible insofar as it does not alter the constituent property (1998, 318). This is
because the constituent property is part of what makes an event the event that it is. So
while Brutus stabs Caesar violently and Brutus stabs Caesar with intent are redescriptions of the same event, Brutus poisons Caesar is a distinct event, because it
alters the constituent property.
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Kim’s account therefore differs from the above account of physical objects
because the sameness of events is characterized not just in terms of occupying the
same spatio-temporal location, but in occupying a specific spatio-temporal location.
This claim is inconsistent with the claim that the constituent properties of events are
not essential. Hence, the fact that essentialist consequences do not follow from
identity conditions in every case does not imply that they do not still follow in some
cases.
If events are constituted of an object exemplifying a property at a spatiotemporal location, then it is the sameness of these constituents that identify this event
as distinct from any other. If Kim maintains that it is possible for events to survive a
change in their constituents, then it is no longer clear what work his identity
conditions are doing, since they clearly do not tell us when events are the same. Thus,
if Kim insists that the spatio-temporal location of events is included in the identity
conditions for events then the spatio-temporal location of an event is an essential
property of events. It is therefore not possible for the very same event to occupy
different spatio-temporal locations.
Since Kim’s property exemplification account of events clearly conflicts with
substantivalism, Kim’s account is therefore false. But can we modify Kim’s account
so that the spatio-temporal location of events is not included in the identity conditions
for events?
Modifying Kim’s Account
One way of modifying Kim’s account so that it is consistent with substantivalism is to
deny that spatio-temporal location is included in the identity conditions for events. On
this revised account, the only essential properties of events are their constituent object
and the constituent property being exemplified: Sebastian and his leisurely strolling.
The spatio-temporal location of an event may still be among the properties of events,
but it does not constitute an event and is therefore no longer included in the identity
conditions for events. Hence, while it is a property of Sebastian’s stroll that it
occurred at midnight, the fact that it occurs at midnight is irrelevant to its identity.
This is consistent with substantivalism insofar as including spatio-temporal
location among the properties of events does not imply that an event essentially
occupies that location. An object, for instance, may have certain properties, but this
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does not imply that it has any of those properties essentially (assuming they do not
feature in the identity conditions for objects). A table, for instance, may be brown and
have four legs, but if I sand it down or remove one of its legs, it is still the same table.
Kim (1998, 320-321) writes,
“there is a metaphysical theory of physical objects, which is of respectable vintage and
tradition, that asserts that a physical object is a “congeries” of such properties as brown
color, the mass it has, and so on. But presumably it is not a consequence of the theory that
the table has essentially the properties it actually has, that the brown color of the table is
an essential property of it.”

The problem with this revised account is that if the constituent property of an event is
a universal and hence repeatable entity, then it follows that any event constituted of
the same object exemplifying the same property is the same event. This is because if
properties are universals, then every exemplification of the same property is
numerically the same. Two distinct red apples, for example, can exemplify exactly the
same property ‘redness’. Thus, all of Sebastian’s strolls are numerically the same
events. Kim’s account is therefore transformed from being too fine-grained, to being
not fine-grained enough.21
While Kim is silent on the subject of what view of properties he subscribes to,
Bennett (1988, 90) suggests that we can reasonably interpret Kim as subscribing to an
account of properties as particular instances or tropes (Williamson, 1953).22 Tropes
are individual instances of repeatable properties, so the redness of this apple is distinct
from the redness of anything else, because it is the redness of this apple: “it exists
here and now, where and when this apple exists.” (Casati and Varzi, 2010) On this
view, the constituent property and object are sufficient to determine the identity of an
event because in each case an individual instance of a property is instantiated. Thus,
Sebastian’s midnight stroll and Sebastian’s midday stroll are distinct in virtue of the

21

There are a number of theories of events that treat events as universals. Chisholm (1970)
takes events to be universal states of affairs, Montague (1969) takes events to be universal
properties of times, and Lewis (1986) takes events to be universal properties of spatiotemporal regions. These accounts are all consistent with substantivalism because they allow
for the recurrence of events, and are thus not tied to the times at which they occur.
22
Although the term ‘exemplification’ suggests that he favoured an account of properties as
universals.
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distinctness of the instantiated properties: this instance of strolling is distinct from any
other.23
By modifying Kim’s account and adopting an account of properties as tropes,
we can therefore avoid the conflict with substantivalism entailed by the propertyexemplification account of events. While Kim is mistaken that his original proposal
does not entail that the constituents of events are essential properties of events, we can
amend his account so that the spatio-temporal location of an event is no longer
included in their identity conditions.
The problem with Kim’s original proposal arises because Kim proceeds a
priori in the investigation of matters that ought to have a scientific basis; ignoring
science in favour of common sense. For this reason, the tension between his account
and substantivalism is overlooked. This is not entirely surprising given the broadly
non-naturalistic approach to the metaphysics of events in the literature, in which it is
common practice to use intuitions to corroborate or refute metaphysical claims. As
Cleland (1991, 231) writes, “Part of the job of an analysis of events is to explain our
ordinary, everyday understanding of when two events are the same event.”
However, this approach conflicts with the naturalistic methodology I advocate
in Chapter 1 insofar as our ordinary, everyday understanding of the world should not
be taken as providing evidence for or against philosophical claims, where those
claims concern the fundamental nature of the world. Not only does our common sense
picture of the world diverge significantly from scientific findings, but our intuitions
are also unstable under experimental conditions, and are unlikely to have evolved for
the purpose of metaphysics.
In the following section I shall look at some further examples of where
adopting a non-naturalistic methodology has led event theorists astray. While both
accounts cohere with substantivalism, this is largely a result of coincidence, as
relevant scientific considerations are again repeatedly ignored.
23

Alternatively, we might subscribe to a metaphysical theory of time according to which the
constituent object of events is distinct, so that the part of Sebastian doing the strolling at
midnight is distinct from the part of Sebastian doing the strolling at midday. If, for instance,
we adopt a four-dimensional conception of time, according to which objects persist by having
different temporal parts at different times, then distinct temporal parts of Sebastian exemplify
different properties. The problem of individuating events on this revised account only arises if
we assume that entities persist by being wholly present at different times, and that it is
therefore the very same object exemplifying the very same property.
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2.2 Davidson’s Theories of Events
Davidson proposes two independent accounts of the identity conditions for events: a
causal account and a spatio-temporal account, the latter of which he adopts from
Quine (1985). At a glance, both accounts are consistent with substantivalism, since
neither account automatically implies that the spatio-temporal location of an event is
essential to its identity. However, Davidson’s causal account is widely rejected on the
grounds that it is circular, and while Quine’s proposal itself does not conflict with
substantivalism, his ontological commitment to a reductive theory of space-time,
renders it incompatible. Although such ontological commitments need not accompany
Quine’s spatio-temporal criterion, by ignoring relevant scientific considerations and
exaggerating the virtues of certain metaphysical claims, it highlights yet again where
the methodological approach to the metaphysics of events has gone awry. Where
theoretical virtues such as parsimony and coherence with common sense outweigh
current space-time physics, something is clearly amiss. My focus in this section is to
therefore highlight precisely where Davidson and Quine go wrong, and how their
spatio-temporal criterion need not imply the essentialist consequences typically
attributed to it.

A Causal Account of Event Identity

According to Davidson (1969), events are the relata of causal relations, and so a
natural way of formulating an identity condition for events is in terms of their unique
position within a causal framework. On this account, the identity of an event is
determined by the sameness of causes and effects. If x and y range over events, then:
IC2: (x=y) ≡ z ((z is the cause of x ≡ z is the cause of y) & (x is the cause of z ≡ y
is the cause of z)).
Thus, John’s raising of his arm, and John’s signalling to the chairman are the same
event if and only if the causes and effects of John’s arm raising are numerically
identical to the causes and effects of John’s signalling.
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This is to give a relational account of event identity. But since the relations are
between events, and not events and the times at which they occur, Davidson’s
proposal is consistent with substantivalism. It is possible on this account for the entire
history of events to have been located differently in space-time as long as the causal
relations between events remain the same. This is the only account of events in the
literature that does not include spatio-temporal location in the identity conditions for
events.
Despite this, Davidson’s methodological approach is not much better than
Kim’s. Much like Kim, his proposal is evaluated with respect to how it aligns with
common sense, ordinary language and how useful a criterion it is for identifying
events or judging when events are the same. As I argue in §2.1, our everyday
understanding of the world should not be taken as providing evidence for or against
philosophical claims about the ontological structure of the world. The point is,
intuitions may well be relevant to other philosophical claims, for example, about our
conceptual framework, but they are not relevant to ontology, or philosophical claims
about the fundamental nature of reality. This extends not only to our common sense
intuitions, but also to the structure of ordinary language. While Davidson (1970, 26)
recognizes that we should be wary of what surface language suggests when it comes
to ontology, he proceeds to highlight ways in which his causal account of events
corresponds with language.24 He writes (1969, 231):
“If this proposal is correct, then it is easy to appreciate why we so often identify or
describe events in terms of their causes and effects. Not only are these the features that
often interest us about events, but they are features guaranteed to individuate them in the
sense not only of telling them apart, but also of telling them together.”

However, the fact that we might describe and identify an event in terms of its causes
and effects, has very little to do with whether the identity of events is determined by
their causal relations. If science has taught us anything it is that what the world is
actually like and how we conceive of it are entirely different. Wolpert (1992, 1)
writes,

24

This represents a general theme in Davidson’s work on events.
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“both the ideas that science generates and the way in which science is carried out are
entirely counter-intuitive and against common sense – by which I mean that scientific
ideas cannot be acquired by simple inspection of phenomena and that they are very often
outside everyday experience.”

Davidson (1969) also places great emphasis on the usefulness of his causal account in
terms of providing a general method for identifying events, thus connecting
metaphysics with epistemology. One of the best methods for establishing whether
mental events, for example, are reducible to physical events is to look at their causes
and effects. Does, for instance, my desire for coffee have all of the same causes and
effects as such-and-such neurones firing in my brain? This aspect of his account is
heralded throughout the literature (LePore and Ludwig, 2004: 309). However, while
usefulness is certainly a theoretical virtue, and Davidson’s account might therefore
triumph over other empirically equivalent theories by having this further advantage;
this virtue alone does not by itself make it more likely to be true.
The problem with Davidson’s methodological approach is not only that it
gives too much weight to considerations that are for the most part irrelevant, but that
he fails to take contemporary scientific considerations into account. Since he does not
appeal to space-time in providing identity conditions for events, he can perhaps be
forgiven for not specifying the spatio-temporal framework within which his theory of
events is couched. However, the same cannot be said for his account of causation.
According to Davidson (1969, 216), causal laws are exceptionless
generalizations relating events: “every event of one sort is followed by an event of
another sort.” This provides a framework for fixing the identity of events. But as
Ladyman and Ross (2007, 22) point out, the idea that physical laws are regularities or
indeed, that being exceptionless is among the necessary properties of being a law, is
nothing more than poorly motivated philosophical dogma. The laws that fundamental
physicists produce are laws of functional interdependence, and not, as Davidson
proposes, exceptionless statements of regularities (see Russell, 1913). This might not
seem to impact significantly on Davidson’s account of the identity conditions for
events, but insofar as he is interested in providing an identity condition in terms of
causal relations, his account should at least cohere with current scientific theories of
causation. Thus, the fact that Davidson’s account is consistent with substantivalism
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should not be taken as evidence that his approach to the metaphysical study of events
is any more scientifically informed than the alternatives.
Unfortunately for Davidson, the problems with his account of event identity
extend far beyond his methodology. While his account is consistent with
substantivalism, thus circumventing the primary objection I raise in this chapter, his
identity condition for events is circular. It is for this reason that Davidson’s causal
account of events is universally rejected.
As Davidson (1969, 231) is quick to point out, his identity condition is not
formally circular since the identity sign does not appear on the right hand side of the
biconditional. However, it is still circular, since for Davidson at least, the causes and
effects determining the identity of events are themselves events (Tiles, 1976). Thus, in
order to determine the identity of events x and y, we first need to determine the
identity of event z. This implies that we need to have a clear account of the identity
conditions for events in order to determine the identity of events, suggesting that we
need an identity condition independent of IC2. Lombard (1986, 43) writes,
“To allow the variables of quantification to have s as values is to admit that there are s;
and we cannot make such an admission unless we have a criterion of identity for the s.”

According to Quine (1985, 166), the circularity would not be devastating if
Davidson’s proposal was intended only as an impredicative definition – as a
definition that generalizes over a totality which includes the entity being defined. As
he remarks, there is nothing wrong with identifying the most typical Yale man, for
example, by averaging measurements of all Yale men including him. However, as an
identity condition it is useless. After all, the purpose of providing identity conditions
for events is to establish the criteria according to which events are the same, but by
quantifying over events in the definiens, Davidson’s identity condition fails to fulfil
this role. As Quine (1985, 166) remarks, “we can define impredicatively, but we
cannot individuate impredicatively.”
It’s not entirely clear whether this circularity is vicious. Brand (1977, 332), for
instance, argues that since events are particulars, Leibniz’s Law suffices for the
purpose of quantification, and so we need not quantify over events in the definiens. If
true, then it is not necessary to provide identity conditions independent of IC2 to
quantify over x and y. Nevertheless, the majority of event theorists concede that the
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circularity inherent in Davidson’s account renders it inadequate. Davidson (2001,
309) is certainly convinced, and subsequently abandons his original proposal in
favour of Quine’s spatio-temporal criterion for the identity of events:
“He says my suggested criterion for individuating events is radically unsatisfactory, and I
agree… Quine has made clearer to me what is wrong with my original suggestion, and I
hereby abandon it.”

Thus, while Davidson’s original proposal is consistent with substantivalism, there
are good grounds for its rejection.
A Spatio-Temporal Criterion

For Quine (1970), there is no metaphysically significant distinction between material
objects and events; they are both material inhabitants of space-time. Hence, just as
there is at most one object per spatio-temporal region, so there is at most one event
per spatio-temporal region. The sameness of spatio-temporal location is therefore
sufficient for event identity. Quine (1985:167) writes,
“A physical object, in the broad sense in which I have used the term, is the material
content of any portion of space-time, however small, large, irregular or discontinuous. I
have been wont to view events simply as physical objects in this sense. If Sebastian
chewed gum all the way to Bologna, and no longer, that event of his chewing gum and
that event of his walking have been for me identical; they take up the same place-time...”

Davidson (2001, 309) resists Quine’s assimilation of objects and events on the
grounds that it is counterintuitive: events are occurrences, whereas objects are not.25
But he ultimately concedes that the identity of events is determined by their
uniqueness of spatio-temporal location: “events, like physical objects, are identical if
they occupy the same place at the same time.” Thus, if x and y are events, and r is a
region of space-time, then:

Evnine (1991: 31) criticizes Davidson’s objection on the grounds that it will only work if
we can make a convincing distinction between occupying and occurring that does not rely on
a distinction between objects and events.
25
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IC3: (x=y) ≡ ((x is the material content of r) ≡ (y is the material content of r)).
Accordingly, Sebastian’s chewing and Sebastian’s walking are the same event insofar
as they take up the same space-time region.
The question relevant for our purposes is whether Sebastian’s chewing and
Sebastian’s walking are the same event because they are the material content of this
same spatio-temporal region, or because they are the material content of the same
spatio-temporal region. That is, is the region of space-time itself essential to the
identity of an event? This depends largely on what Quine means for objects and
events to ‘take up’ regions of space-time.
Unlike his contemporaries, Quine’s account of the identity conditions for
events stems from his preferred metaphysical theory of space-time. According to
Quine (1981; 1995), space-time is substantival: it is a real, robust entity with
determinate properties, but objects and events are identified with regions of spacetime rather than occupying them. Call this view super-substantivalism. What it means
precisely to ‘identify’ objects and events with regions of space-time is contentious,
and this is something I discuss in greater depth in Chapter 6. But, for Quine it is a
metaphysical claim about reducing our ontology so that there is no distinction
between space-time and its material contents. On this view, there is just the one
substance – space-time, and we can do away with objects and events as distinct
substances altogether. In the words of Schaffer (2009, 133), “Spacetime is substance
enough”. Hence, what it means for events to ‘take up’ space-time regions is to
identify events with space-time regions. Quine (1995, 259) writes,
“Thus think of a body in the scientific framework of space and time. Insofar as you
specify the precise sinuous filament of four-dimensional space-time that the body takes up
in the course of its career, you have fixed the object uniquely. We could go farther and
identify the object, a chipmunk perhaps, with its portion of space-time, thus saying that it
is tiny at its early end and bigger at its late end… Subjective connotations of brownness,
softness, swift and erratic movement, and the rest simply carry over.”

In the metaphysical literature, super-substantivalism is typically taken to imply that
objects and events are identical to regions of space-time, and are therefore essentially
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where and when they in fact are.26 Skow (2005) writes, “Every concrete material
object is identical with some region of spacetime.” If true, this implies that
Sebastian’s chewing and Sebastian’s walking are the same event because they are
identical to this spatio-temporal region, thus conflicting with the traditional
conception of substantivalism. After all, no region of space-time could have been
located elsewhere.
As an avowed opponent of essentialism, Quine (1985) would certainly not
have endorsed the essentialist consequences entailed by super-substantivalism.
However, this is certainly what Lemmon (1967) had in mind, whose proposal for the
identity conditions of events is treated equivalently to Quine’s in the literature (see
Bennett, 1988: 104). Lemmon (1967, 99) writes:
“This means that we may invoke a version of the identity of indiscernibles and identify
events with space-time zones. Thus Jones’s buttering the toast is a space-time zone whose
boundaries are included in what we may call the bathroom-slice determined by the period
(say) 11:55 P.M. – 12:05 A.M.”

If an event is a space-time zone as Lemmon suggests, then it is not possible for events
to occupy different space-time zones.
At the beginning of this chapter, I stated that the metaphysics of events should
be premised on scientific results and not common sense. For this reason, the
metaphysical study of events ought to be conducted within the scope of substantivalist
considerations (at least insofar as the aim is objective truth about the physical world).
Both Quine (1985) and Lemmon (1967) seem to comply with this methodological
constraint insofar as their proposal for the identity conditions for events is motivated
by their commitment to a space-time theory, namely, super-substantivalism. However,
their compliance is superficial.
Quine’s reasons for accepting super-substantivalism over substantivalism are
motivated almost entirely by considerations of ontological parsimony: “The move is
artificial, but it actually confers a bit of economy, if we are going to have space-time
anyway.” His reasons for endorsing super-substantivalism are therefore metaphysical:
26

I reject this claim in Chapter 6 on the grounds that identifying objects and events with
regions of space-time is not equivalent to saying that objects and events are identical to the
regions they occupy.

Chap. 2 – Theories of Events 37

there is no physical evidence supporting his preference. Moreover, by describing the
move from substantivalism to super-substantivalism as ‘artificial’, Quine fails to
acknowledge the modal ramifications of super-substantivalism that potentially render
it incompatible with the traditional conception of substantival space-time consistent
with GTR. This makes me suspicious that identifying objects and events with regions
of space-time is more of a semantic move for Quine: any proposition asserting the
existence of an object or an event reduces to one saying something about a region of
space-time.
The question of whether super-substantivalism is equally consistent with GTR
and whether it entails the essentialist consequences typically attributed to it in the
literature, is something I explore in more detail in Chapter 6. But what is important is
to recognize that for both Quine (1985) and Lemmon (1967), such considerations do
not enter into the debate.27 Neither proponent considers whether supersubstantivalism is consistent with GTR, or what implications super-substantivalism
might have for their proposed theory of events i.e. that it entails that the spatiotemporal location of events is essential. To this extent they are just as guilty as Kim
(1988) of ignoring science where science seems to be relevant.28 We should not
therefore be deceived into thinking that just because their account is grounded in
space-time metaphysics that it is any more legitimate than an account grounded in
common sense. It is not enough that a theory of events is consistent with a space-time
theory, unless that theory itself is premised on scientific results.
However, we can accept Quine’s and Lemmon’s proposal for identity
conditions without accepting their commitment to super-substantivalism. Davidson
(2001, 178), for instance, rejects this aspect of Quine’s and Lemmon’s account,
arguing that while it is true that at most one event occupies a spatio-temporal location,

27

This is somewhat unfair to Quine given that he explicitly cites field theory as indicating
that the notion of a material occupant seems to dissolve into physics. His primary rationale for
endorsing super-substantivalism is also parsimony, which is a legitimate basis for theory
choice in science. However, he still fails to consider the overall consistency of supersubstantivalism and GTR and what implications it has for his proposed theory of events. To
this extent his account is equally as problematic as Lemmon’s.
28
It has been suggested that this is somewhat unfair to Quine, since he explicitly states field
theory as indicating that the notion of a material occupant seems to dissolve in physics. His
reasons for preferring super-substantivalism are also based on considerations of parsimony,
which is a widely accepted standard of theory choice in both science and metaphysics. To this
extent
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“it would be wrong to say a space-time zone is a change or a cause.”29 It’s not entirely
clear whether Davidson nonetheless still accepts the essentialist consequences
attributed to Quine’s and Lemmon’s account. He speaks of the identity of events as
determined by their ‘exact’ spatio-temporal location, but it is ambiguous whether we
should interpret ‘exactness’ as picking out a specific spatio-temporal location or
ranging over all spatio-temporal locations. Much like Quine, Davidson fails to
elaborate on the modal consequences of his account.
However, Brand (1977) is explicit in his endorsement of Quine’s account that
it is spatio-temporal coincidence and not spatio-temporal location that determines the
identity of events. This is apparent when he refers to his proposal for the identity
conditions for events as the ‘spatio-temporal coincidence view’ (Brand, 1977: 335).
Hence, Sebastian’s chewing and Sebastian’s walking are the same event if and only if
they coincide.
In fact, Brand amends Quine’s account so that it is not co-incidence but
necessary co-incidence that determines event identity:
IC4: (x=y) ≡  ((x is the material content of r) ≡ (y is the material content of r)).

This is to allow for the possibility that two events might be distinct, despite occupying
the same spatio-temporal location.30 Consider, for example, my swimming the
channel and my catching a cold. It seems possible that my cold is entirely unrelated to
my swim: I might have caught it elsewhere and completed my swim with a perfect
bill of health. Quine (1985) concedes that such events are nonetheless the same, and
Davidson (2001) follows suit. But Brand (1977) allows that such events are distinct
on the grounds that they do not coincide in all possible worlds. Thus, Sebastian’s
chewing and Sebastian’s walking are the same event if and only if they coincide in all
possible worlds.
Unlike Quine’s and Lemmon’s proposal in which events are identified with
the regions of space-time they occupy, Brand’s account of the identity conditions for
While from a methodological perspective, Davidson’s objection to super-substantivalism is
inadequate – our language should be changed to fit the world and not the other way around,
the point that Quine’s proposal for the identity conditions for events is extractable from supersubstantivalism still stands.
30
This is in response to Davidson’s (1969) original objection to Lemmon’s proposal that it
seems possible that distinct events may occupy the same spatio-temporal location.
29
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events is consistent with substantivalism. This is because it is possible for two events
to coincide (necessarily, or otherwise), and yet occupy different spatio-temporal
locations in different possible worlds. The fact that spatio-temporal location is
included among the identity conditions for events is therefore not by itself sufficient
to render it incompatible with substantivalism. Insofar as we interpret Quine and
Lemmon’s proposal as implying spatio-temporal coincidence and not that the spatiotemporal location of events itself is essential to the identity of an event, it is therefore
consistent with substantivalism.

Conclusion
At the beginning of this chapter I set out to establish whether current metaphysical
theories of events are consistent with substantivalism. Since substantivalism is at
present the most defensible theory of space-time consistent with GTR, following the
naturalistic methodology outlined in Chapter 1, metaphysical theories of events
should be investigated within the scope of substantivalist considerations. Where they
are not, event theorists should provide good empirical reasons for favouring an
alternative conception of space-time.
What I found was that event theorists are not engaging in any serious way
with contemporary science. While Quine (1985), for instance, may endorse an
alternative theory of space-time in motivating his account, his reasons for adopting
this alternative conception of space-time are metaphysical, and as such, float entirely
free from science. Likewise, it is evident from assessing Kim’s account that despite
including spatio-temporal location in the identity conditions for events, he fails to
consider what implications current space-time theories might have for his proposed
account. Both Quine (1985) and Kim (1998) make significant assumptions about how
the physical world is structured, but ignore what science has to say on the matter.
While all three accounts I consider are at least reconcilable with
substantivalism, the methodological approach to the metaphysics of events is clearly
in need of revision. The problem is that it is conducted as an entirely conceptual
enterprise, and so non-naturalism is the order of the day. Coherence with common
sense intuitions and ordinary language, for example, are not only considered
theoretical virtues, but as providing evidence for or against metaphysical claims.
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However, according to the restrictionist challenge, our intuitions are not suitable for
the purpose of metaphysics. Such theories are therefore not in good epistemological
standing, and as such are limited with respect to what they ultimately contribute to our
objective knowledge of the world.
Their mistake is in thinking that we will arrive at a true metaphysics of events
by studying the concept of an event. But the question of how events are related to
space-time is not a conceptual question. Insofar as events are particulars, constituted
by, or occupying regions of space-time, they have an empirical basis. I suspect that
part of the issue is that there is no empirical evidence that will ever confirm which
theory of events is true, and so even if they are continuous with science, we have to
look to certain theoretical virtues in evaluating event theories. According to
Maclaurin and Dyke (2011), this renders the metaphysical study of events trivial or
illegitimate insofar as only those theories that are in principle observationally
confirmable are worthy of academic pursuit. I deny this claim, and argue that such
investigations are legitimate insofar as they are consistent with contemporary science.
However, we should not pretend that such theories earn justification to the extent that
it is reasonable to take them as true. At best they express a preference or an attitude in
favour of one theory over another. As Ney (2012) remarks,
“When metaphysics moves beyond what is justified on the basis of our own best physical
theories, we only reflect our preferences for this or that way of filling in the core to
produce a more complete metaphysical picture. They don’t assert something true or false,
but instead express an attitude that such-and-such metaphysics is preferred.”

However, while we may not have adequate justification for making assertions about
what the identity conditions for events actually are, we can certainly engage in debate
about the rival positions. On establishing that Davidson’s causal account of the
identity conditions for events is consistent with scientific evidence, we are able to
reject it on the grounds that it is circular. This tells us that the identity of an event is
not determined by its causes and effects. Arguably, this is progress. Yet, where we
cannot ever make progress is in conducting metaphysics entirely independently of
science.
In chapter 3 I proceed to look at Leibniz’s rejection of substantivalism on the
grounds that it commits us to qualitatively indiscernible possible worlds. This
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conflicts with Leibniz’s principle of the identity of indiscernibles, according to which
no two distinct individuals are exactly alike with respect to their qualitative features.
What this implies is that if substantivalism is true, then qualitatively indiscernible
individuals must differ in some non-qualitative or haecceitistic respect. This is a
contentious philosophical issue, and is widely regarded as a disadvantage of
substantivalism, but to what extent is this contention justified?
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Chapter 3
Individuation and Discernibility in Space-time
Metaphysics
“Is the world – and are all possible worlds – constituted by purely qualitative
facts, or does thisness hold a place beside suchness as a fundamental feature
of reality?”
Adams (1979: 5)

In the philosophical literature, the notions of individuation and discernibility have
received a great deal of attention. Whereas epistemologists are primarily interested in
what

enables

us

to

distinguish

between

two

individuals

(discernibility);

metaphysicians are more concerned with whatever it is in virtue of which they are
distinct (individuation).31 Are they individuated with respect to their qualitative
properties, their spatio-temporal location, or to some transcendent feature that confers
individuation in an essential and unanalysable way?
According to Leibniz’s principle of the Identity of Indiscernibles (PII), it is not
possible for two distinct (or non-identical) individuals to have all of the same
qualitative properties: no two individuals are exactly alike.32 In endorsing PII, Leibniz
rejects the possibility of transcendent individuation: that it is possible for things to
differ in some non-qualitative respect, while sharing all of the same qualitative
features. This reflects Leibniz’s belief in a purely qualitative universe, and is
appealing to the extent that modern analytic philosophy has not taken favourably to
the idea that an individual acquires its individuality by something that transcends its
qualitative properties, for example a primitive identity or a haecceitistic property.33
Contemporary metaphysicians are, in general, reluctant to admit into their ontology
entities that make no discernible difference to anything. These properties are not
perceptible qualities. They serve merely a theoretical role. For entities such as these,

31

I shall treat the terms ‘discernibility’ and ‘distinguishability’ as synonyms.
I take the notion of an individual to include ordinary objects, particles, events and possible
worlds.
33
I use the terms ‘primitive identity property’ and ‘haecceitistic property’ synonymously.
32
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the contemporary metaphysician is likely to think that if we can do without them in
our ontology, then we should.
To think that primitive identity properties exist is to think that every individual
possesses a property that serves merely to make it self-identical. Such properties are
the non-qualitative properties of individuals in virtue of which an individual is
identical to itself and nothing else: they merely serve to differentiate x from
everything else in the world. Hence, if a philosopher ‘takes identity as primitive’ this
is just to say that she thinks there is more to an individual than its qualitative
properties.
PII plays a central role in Leibniz’s rejection of substantivalism. If the history
of events in the universe is shifted over in space-time, this results in distinct possible
worlds that are qualitatively exactly alike.34 There is nothing to distinguish between
them, and there is nothing in virtue of which they are distinct. Hence, if PII is true and
substantivalism allows for such possibilities, then substantivalism is false. Whereas
PII implies that there are no qualitatively indiscernible worlds, substantivalism
implies that there are.
Rejecting substantivalism on the grounds that it conflicts with an a priori
metaphysical principle is precisely the kind of non-naturalistic methodology that I
deny contributes anything to the pursuit of objective truth about reality. Where there
is tension between a theory for which there is strong empirical evidence
(substantivalism) and a metaphysical principle for which there is none (PII), it is the
latter and not the former that should be rejected as false. However, if substantivalists
are committed to qualitatively indiscernible possible worlds, then this suggests that
substantivalists are also committed to some variation of transcendent individuation for
worlds. It is this commitment that I will explore in this chapter.
In §3.1 I begin by evaluating Leibniz’s claim that substantivalism conflicts
with PII. Leibniz takes it for granted that there is a conflict between PII and
substantivalism. However, this depends largely on our interpretation of PII and the
further assumptions motivating Leibniz’s argument.
In §3.2, I then proceed to consider an adaptation of Leibniz’s argument
proposed by Forbes (1993; 1994), in which he provides grounds for the rejection of
34

Again, I emphasize here that I employ the language of Lewisian Modal Realism merely for
the sake of clarity and ease of expression. Accordingly, anything I say about concrete possible
worlds can be translated into talk of abstract possible worlds representing different situations.
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primitive identity for artefacts. Forbes argues that if artefacts are individuated by
something other than their qualitative features then this entails a number of
implausible modal distinctions, which are of a similar nature to the shifted worlds
example proposed by Leibniz. He argues that a rejection of the former justifies a
rejection of the latter.
Forbes’s approach raises several important issues about metaphysical
methodology. His argument relies on highly suspect claims from common sense
regarding the parameters of our general conception of artefacts. Moreover, in a
similar vein to Leibniz, he regards this as providing sufficient motivation for the
rejection of substantivalism. The question of whether we accept a transcendent
account of individuation, or indeed the truth of substantivalism, should not be settled
by how well it corresponds with our intuitions regarding the matter. The question
therefore remains whether we can salvage any aspect of Forbes’s objection that
conforms to the naturalistic methodology outlined in Chapter 1.
At the end of this chapter we will have a clearer understanding of whether
there is a conflict between substantivalism and PII, and if so, whether substantivalists
are therefore committed to some form of transcendent individuation. As we shall see,
the majority of substantivalists in the philosophy of science are ultimately happy to
admit that some form of transcendent individuation is a necessary feature of
substantivalism.

3.1 The Argument from Indiscernibility
Throughout the literature, philosophers have interpreted Leibniz as proposing various
different formulations of PII. These vary from strong and weak interpretations,
epistemic and metaphysical interpretations, interpretations applying to all items in
ontology and those restricted to ordinary objects. They differ not only in ontological
scope (the things PII applies to), but also with respect to what is included in their
analysis of qualitative identity. Does Leibniz, for instance, intend to include merely
intrinsic properties such as size, mass and shape, or also extrinsic (relational)
properties, such as spatio-temporal location and trajectory? As Earman (1992, 69)
notes, “there is an uncanny consistency to Leibniz’s philosophy in that whatever
reading is needed to make a coherent view can be supported by textual evidence.”

Chap. 3 – Individuation and Discernibility 45

My primary concern in this section is establishing whether any of these
formulations genuinely conflict with substantivalism. It strikes me that there are a
number of metaphysical assumptions that we need to make in order to motivate this
tension. These include a transworld identity account of individuals, eternalism about
time and the individuality of space-time points. Without these further assumptions, at
the very least the threat from the epistemic interpretation of PII (regarding our
inability to distinguish between such worlds) is removed.
A Comment on Methodology
In the introduction to this chapter I highlight a problematic aspect of Leibniz’s
methodology. Leibniz suggests that where there is a conflict between PII and
substantivalism, it is the latter and not the former that should be rejected as false. This
is because PII is necessarily true for Leibniz. However, this conflicts with the
naturalistic methodology I outline in Chapter 1, in which metaphysics should be
premised on scientific results and not the other way around, insofar as science
provides us with the best account of what the world is like. Accordingly, when we are
faced with strong physical evidence in support of a theory, where that theory is shown
to conflict with an a priori principle, it is the principle that is relinquished. If Leibniz
is correct, and substantivalism conflicts with PII, then what we should take away from
this is that PII is false.
This highlights a related concern regarding my objectives for this chapter, and
my engagement with a philosophical debate that takes an a priori metaphysical
principle as its starting point. Specifically, if we reject Leibniz’s methodology in
favour of the naturalistic methodology outlined above, then why is the conflict
between PII and substantivalism worth investigating?
One reason is that if there is a conflict between PII and substantivalism then
this reveals something about the nature of substantivalism: if substantivalism is true,
then it is possible for distinct individuals to share all of the same qualitative
properties. In Chapter 1 I state that ‘metaphysics doesn’t end with science’ and this is
because the metaphysical implications of science are not always clear. While GTR
certainly favours a substantival conception of space-time, it is not clear what a
commitment to substantivalism entails beyond its consistency with GTR. Does
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substantivalism, for instance, entail a commitment to primitive identity? Furthermore,
is this commitment to primitive identity problematic?
One reason we might doubt that such questions are worth investigating, is that
no amount of empirical evidence will ever confirm whether identity is primitive. As
we are restricted to following a purely naturalistic methodology, we might be tempted
to think that the issue of whether substantivalism entails primitive identity is moot
insofar as it does not contribute in any significant way to the pursuit of objective truth
about the world. This is certainly true if we adopt the naturalistic methodology
outlined by Maclaurin and Dyke (2011) in which empirical testability plays a key role
in determining whether a metaphysical field of inquiry is worth pursuing. After all, if
we conclude that identity is not primitive then all this implies is that the world is
simpler or more coherent without it. This is precisely the kind of metaphysics
Maclaurin and Dyke (2011: 23) claim cannot ever make progress:
“We think that the lack of any real progress in non-naturalistic metaphysics is largely due
to its inability to answer to the court of empirical observation. Since debates in nonnaturalistic metaphysics cannot employ the touchstone of observable consequences, none
of the competing theories can ever claim decisively to have won, so that metaphysical
practitioners can move on.”

However, questions regarding individuation and discernibility are not only of interest
to metaphysicians. The question of whether individuals have primitive identity (and
hence also the question of whether PII is true at least for classical particles) is relevant
to contemporary science. While this does not satisfy Maclaurin and Dyke’s (2011)
criterion of empirical testability, it does satisfy my weaker methodological condition
that metaphysical theorizing should be consistent with and relevant to science.
The debate I have in mind here regards the individuality of elementary
particles in quantum physics. If we treat such particles as individuals, then they are
exactly alike: nothing which is true of one photon, for example, is not also true of
another. Hence, they are only individuals if we accept that identity is taken as
primitive and that the identity of individuals is therefore something over and above its
qualitative features. A commitment to the many-particles view of quantum theory
therefore violates PII.
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However, there is a rival view to the many-particles account of quantum
theory, which instead favours a field-theoretic construal of quantum particles
(Ladyman and Ross, 2007: 136). This interpretation abandons the idea that quantum
particles are individuals with primitive identities, thus avoiding the conflict with PII.35
Which interpretation of quantum theory is true cannot be settled empirically.
Both hypotheses are equally consistent with quantum theory, and the individuality of
quantum particles cannot be investigated empirically. Hence, quantum theory is
presently under-determined by the empirical evidence (French 1989; 1998): no
amount of empirical evidence can confirm which interpretation is true.36
Regardless of this fact, the question of how to treat indistinguishable particles
features prevalently in the philosophy of science literature.37 Presumably, this is
because contrary to Maclaurin and Dykes’s proposal, empirical testability is not the
only relevant consideration. The assumption is that where scientific theories are
under-determined, metaphysics might reveal information about which theory to
accept. In this case, the relevant metaphysical consideration is whether particles
which share exactly the same qualitative features should be treated as distinct. This
pertains directly to the issue of whether PII is true for particles, and hence whether
identity is primitive.
Insofar as the notion of an individual is relevant to contemporary scientific
discussions, this sufficiently justifies the objective of this chapter: to investigate
whether substantivalism conflicts with PII, and whether individuals are distinct in
virtue of some primitive identity property.
The Various Commitments of PII
Questions about the relation between individuation and discernibility have featured
prominently in the philosophical literature. Are there some properties that distinguish
each thing from every other thing? Can individuality be accounted for in purely
qualitative terms? As we saw in the previous section, such questions are not only of
35

According to Teller (1990), quantum field theory inherits the problem of individuation to
the extent that quantum fields consist of operators parametized with individual space-time
points whose identities are similarly primitive and unanalysable.
36
Hawley’s (2009) assumption that the truth of PII is an empirical matter just because it is
relevant to quantum theory is therefore false.
37
See Hacking (1975); French and Redhead (1988); Redhead (1988); French (1989, 1998);
Butterfied (1993); Saunders (2003a); Ladyman and Ross (2010:132); and Caulton and
Butterfied (2012).
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interest to metaphysicians. Recent discussions in the philosophy of science have
concerned quantum mechanics and mathematical structuralism, and will have a
significant bearing on how we treat space-time points.38
At the centre of these debates is Leibniz’s Principle of the Identity of
Indiscernibles (PII): “No two substances are completely similar, or differ solo
numero.” (Quoted in Russell, 1951: 8) In other words: if two individuals have the
same properties, they are identical. We can represent this formally using a secondorder quantifier ranging over the properties of any two individual constants:
F (F(a)  F(b))  a = b

There are a number of different ways of interpreting a commitment to PII. These vary
depending on the range of the second-order quantifier; whether F ranges over both
intrinsic and extrinsic properties; and which concept of discernibility we employ.
Leibniz endorses a specific interpretation of PII in his objection to substantivalism,
which is different from how PII is typically treated in the philosophy of science. For
this reason I ask you to bear with me while I explore the variety of different
commitments PII may involve.
First, let us consider the range of the second-order quantifier. If the range
includes the property ‘being self-identical’, then this trivializes the principle – there is
at least one property of b not possessed by a: being identical to b. For this reason the
second-order quantifier is typically regarded as having a more restricted range.
The usual response is to restrict PII to purely qualitative properties. It is
extremely difficult to define what ‘purely qualitative’ means, and I do not intend to
pursue this issue in detail here. For my purposes, I will assume (following Ladyman,
Linnebo and Pettigrew, 2009: 2) that qualitative properties are observable properties,
by which I mean observable in both an everyday and idealized scientific sense.
Accordingly, PII implies that if two individuals are distinct, then there is an
observable difference between them. This is attractive insofar as it makes
individuation amenable to empirical verification. If objects are individuated with
respect to their qualitative features, then this provides a clear-cut method of
distinguishing between them. As Ladyman, Linnebo and Pettigrew (2009, 2) remark,
38

See Burgess (1999), Keranen (2001), Ladyman (2005), Ketland (2006), MacBride (2006)
and Shapiro (2006) for discussions of PII in relation to mathematical structuralism.
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“facts about the identity and diversity of objects become fully accessible to empirical
enquiry.” On this interpretation, individuation and discernibility therefore plausibly
amount to the same thing. That is, our being able to distinguish between two
individuals is the very same thing as those two individuals’ being distinct.39
It is reasonable to interpret Leibniz as subscribing to the same characterization
of purely qualitative properties. In his correspondence with Clarke, for instance, he
frequently refers to the distinctness of objects in terms of their ‘distinguishability’
while discussing the examination of objects in nature. Consider, for instance, the
following passage from his fourth letter:
“There is no such thing as two individuals indiscernible from each other. An ingenious
gentleman of my acquaintance, discoursing with me, in the presence of Her Electoral
Highness the Princess Sophia, in the garden of Herrenhausen; thought he could find two
leaves perfectly alike. The Princess defied him to do it, and he ran all over the garden a
long time to look for some; but it was to no purpose. Two drops of water, or milk, viewed
with a microscope, will appear distinguishable from each other.” (H.G Alexander, 1956:
36)

It is therefore likely that Leibniz shared the same empiricist motivations as
contemporary philosophers of science.
If PII is restricted to purely qualitative properties, then there is the further
question of whether the variable F (in the above characterization) ranges over both
intrinsic and extrinsic properties. Are qualitative differences, for instance, differences
in internal structure such as size and shape, or also external relations, such as being
five feet from the door? Those who interpret PII as ranging only over intrinsic
properties subscribe to Strong PII (SPII) and those who interpret PII as ranging over
intrinsic and relational properties (including spatio-temporal location) subscribe to
Weak PII (WPII).40

39

While this seems to be the consensus view among philosophers of science, metaphysicians
consistently distinguish between epistemic and metaphysical interpretations of PII, suggesting
that they adopt an alternative conception of qualitative properties. In relation to this debate,
see Dainton (2001, 165).
40
Note that those subscribing to SPII will therefore only interpret discernibility as equivalent
to individuation insofar as individuals differ in an observable respect with regards to their
intrinsic properties. Observable relational differences will not classify as purely qualitative
differences.
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While there is no clear consensus which version Leibniz subscribed to, in his
New Essays in Human Understanding he asserts that there can be no purely extrinsic
determinations.41 This implies that Leibniz did not consider relational properties such
as spatio-temporal location among difference-making properties, suggesting that he
endorsed SPII:
“although time and place… do distinguish for us things which could not easily tell apart
by reference to themselves alone, things are nevertheless distinguishable in themselves.
Thus, although diversity in things is accompanied by diversity of time or place, time and
place do not constitute the core of identity and diversity, because they impress different
states upon the thing. To which it can be added that it is by means of things that we must
distinguish one time or place from another, rather than vice versa.” (Remnant and
Bennett, 1981: vi 230)

For Leibniz, relational differences are therefore founded on intrinsic ones. As such
there cannot be a difference in the relational properties of an individual, without a
corresponding difference in an intrinsic property. This implies that relational
properties are not included in his account of purely qualitative properties, since a
change in relational properties does not represent a difference unless it is
accompanied by a difference in an intrinsic property. This is where Leibniz’s
understanding of PII comes apart from contemporary understandings of PII in the
philosophy of science, which typically favour WPII. Saunders (2006), for example,
has shown that it is only if we accept WPII that we can account for the individuality
of quantum fermion particles, which are indistinguishable with respect to their
intrinsic qualitative properties.
This difference ultimately comes down to our understanding of the notion of
discernibility. Saunders (2006), following Quine (1974), has emphasized the
importance of distinguishing between the concepts of absolute, relative and weak
discernibility:42

41

For a defence of the view that Leibniz was prepared to include relational properties in his
account of purely qualitative properties, see Ishiguro (1972).
42
This distinction is modelled on the Hilbert-Bernays account of identity, according to which
two objects can be distinct even while sharing all of their intrinsic and relational properties.
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Two objects are absolutely discernible when there is a qualitative property
(intrinsic or relational) that one object has that the other lacks. Ordinary
physical objects such as snowflakes and leaves will all be absolutely
discernible because no two objects can occupy the same spatio-temporal
region. At the very least they are discernible with respect to an extrinsic
relational property, such as being more than five miles from my house.



Two objects are relatively discernible when there is a two-place relation in
which x stands to y, but y does not stand to x. Examples include anything in a
strict linear order. Consider, for example, instants of time in an empty
Newtonian space-time: of any two instants, one will be earlier than the other.



Two objects are weakly discernible when there is a relation in which x stands
to y but x does not stand to itself (Caulton and Butterfield, 2012). Famous
examples in the literature include Max Black’s spheres, which are weakly
discerned by the irreflexive relation ‘x is one mile apart from y’ (Black, 1952),
and two elementary fermion particles in an entangled state, such as the singlet
state of spin, which are weakly discerned by ‘x has the opposite spin to y’
(Ladyman and Ross, 2007:132-42).



Objects which are not even weakly discernible are called utterly
indiscernible.43 Elementary boson particles, like photons, are typically thought
to be utterly indiscernible. Unlike fermions, they can be in identical quantum
states that are not entangled states of more than one particle (Ladyman and
Ross, 2007: 132-42). For this reason, if we accept that Boson particles are
genuine individuals, then they provide a counter-example to all variations of
PII.44

Since Leibniz endorses SPII and restricts qualitative properties to intrinsic properties,
his concept of discernibility is much narrower than that endorsed by Saunders (2006).
SPII is roughly equivalent to absolute discernibility restricted to intrinsic properties.
Ketland (2011) calls this ‘strong indiscernibility’.
This relates to point I made in the previous section regarding the relevance of PII in
science.
43
44
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Since Leibniz does not include relational differences in his account of purely
qualitative properties, then what Saunders classifies as relative and weak
discernibility; Leibniz classifies as indiscernible. This leaves Leibniz’s version of PII
open to a number of scientific and metaphysical counter-examples. He would have to
insist, for example, that Max Black’s spheres are identical and that fermion particles
are not individuals. To what extent this is problematic is the topic of another thesis,
but for now it is important to recognize that Leibniz endorsed a much stronger version
of PII than is typically endorsed by philosophers of science. As we will see below,
this aspect of Leibniz’s philosophy plays a dominant role in his rejection of
substantivalism.
Leibniz’s Argument
For Leibniz, PII is an inference from the Principle of Sufficient Reason and his
theological belief in a rational and necessary being. God could have no reason to treat
individuals which are exactly alike with respect to all of their qualitative features as
distinct, because God could have no reason for placing them this way rather than any
other. Leibniz writes:
“I infer from [the Principle of Sufficient Reason]… that there are not in nature two real,
absolute beings, indiscernible from each other; because if there were, God and nature
would act without reason, in treating the one otherwise than the other; and that therefore
God does not produce two pieces of matter perfectly equal and alike.”45 (H.G. Alexander,
1956: 21)

It is this belief in PII (motivated by the PSR) that leads Leibniz to argue against
substantivalism. The argument proceeds as follows. If substantivalism is true, then
space-time is something real: it is a real, robust entity, which can exist independently
of material objects and events. A consequence of this is that the entire history of
events in the universe might have had a different spatio-temporal location than the
one it actually has: for instance, it might have occurred one hour later. In the language
of possible worlds, for every possible world u, there is another world v that is exactly
like u in all qualitative respects, except that in v, the history of events occurs an hour
45

I follow Rodriguez-Pereyra (1999, 2) by modifying Clarke’s translation of ‘traitant’ as
‘ordering’, to ‘treating’.
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later. The events and the relations between them are exactly the same in the two
worlds, but the relations between the events and the times at which they occur are
different in each world.

Figure 1.
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For the substantivalist this is a genuine distinction, since u and v differ with respect to
how the history of events is located in space-time. However, the same qualitative
properties are instantiated by both worlds: any correct and purely qualitative
description of u also correctly describes v, and vice versa. This entails haecceitism:
the view that there are distinct possible worlds that are qualitatively just alike, but that
differ with respect to the de re possibilities represented of some individual (Lewis,
1986: 221).46A possible world, for example, in which I switch all of my qualitative
properties with my sister, is haecceitistically distinct from the actual world. This
I use the term ‘represented’ here neutrally, to denote the relation that’s relevant for a
possible worlds analysis of de re possibility: being- is a possibility for a thing just in case
there is a possible world in which that thing is represented as being- (Fara, 2009). Ideally I
would like to express haecceitism as the claim that there are possible worlds that are
qualitatively exactly alike but differ with respect to what individuals are like in them.
However, this is contentious since it implies that one might be a haecceitist just because no
particular individual exists in more than one possible world. If an individual is only in one
world, for instance, then that individual is not one way in some possible world and another
way in some other world; it is not in any other possible world! So no two worlds could differ
with respect to what some individual was like in them, regardless of whether those worlds are
qualitatively indiscernible (Fara, 2009). Henceforth, I shall therefore retain Lewis’s original
terminology and talk of haecceitism in terms of the representation of de re possibilities for
individuals.
46
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commitment to haecceitism violates PII, according to which no two individuals have
all of their qualitative properties in common. For proponents of PII, there are no
haecceitistic differences between worlds (anti-haecceitism is true), and u and v are the
same physical possibility.47 According to Leibniz, since PII is necessarily true (it
follows necessarily from the PSR), substantivalism is false. He writes:
“To suppose two things indiscernible, is to suppose the same thing under two names. And
therefore to suppose that the universe could have had at first another position in time, than
that which it actually has… I say, is an impossible fiction.” (H.G. Alexander, 1956: 37)

Sklar (1974, 176-178) raises the issue of transworld identity as relevant to the debate.
If u and v are the same possibility as Leibniz suggests, then this implies that the
events in u and v have both numerical and qualitative continuity: the events in each
world are exactly the same individuals. This is ruled out if we accept Lewis’s
counterpart theory (Lewis 1973, 39-43; 1986, Ch. 4.), according to which individuals
are world-bound, and hence do not exist in more than one possible world. According
to counterpart theory, the history of events in the universe might have occurred an
hour later in virtue of the fact that a relevantly similar counterpart of those events
occurs an hour later in another possible world.48 Hence, if counterpart theory is true, it
follows that the events in u and the events in v are not numerically identical, and that
u and v are distinct possibilities.
However, assuming that Leibniz’s argument therefore presupposes transworld
identity for events is a mistake. According to Leibniz, individuals are distinct if and
only if they do not share all of the same intrinsic qualitative properties. If counterpart
theory is true, the counterpart relation holds between individuals with the most
similarities. In this case the counterparts are exactly similar with respect to their

47

Note that anti-haecceitism, as Lewis (1986, 224) describes it, is neutral about whether there
are qualitatively indiscernible worlds: such worlds would have to be qualitatively identical,
and be the same with respect to what they represent de re. Hence, while PII implies antihaecceitism, anti-haecceitism does not imply PII.
48
Lewis (1986) accepts that there are haecceitistic differences between possibilities, but
denies that there are distinct possible worlds that differ merely haecceitistically. On his view,
it is therefore false to say that a relevantly similar counterpart of those events occurs an hour
later in another possible world. According to Lewis, the relevant counterparts would be
drawn from the same world. For simplicity, I will continue to assume that if we accept modal
realism and haecceitism for possibilities, that we also accept that there are haecceitistically
distinct possible worlds.

Chap. 3 – Individuation and Discernibility 55

intrinsic qualitative properties, since the events in each world share all of the same
intrinsic properties. Thus, even if counterpart theory is true, the exact same events
exist in each world. This raises the problem of indiscernible counterparts: counterpart
theory entails that x and y are numerically distinct, but PII implies that if x and y share
all of the same qualitative properties, then x and y are numerically identical. 49 It is
beyond the scope of this thesis to address this issue here. For my purposes, it is
sufficient to establish that the success of Leibniz’s argument against substantivalism
does not automatically hinge on accepting a transworld identity account of events.
At the beginning of this section I characterize purely qualitative properties in
terms of observability. In effect, this renders PII a principle of verification: the only
real differences are empirically detectable differences. This incorporates an epistemic
aspect of Leibniz’s argument, according to which distinct possible worlds must differ
in some empirically verifiable way. Since u and v are indistinguishable with respect to
their purely qualitative features (there are no observable differences between them),
then according to PII, u and v are one and the same possible world. The fact that u and
v are indistinguishable with respect to their qualitative features is therefore sufficient
to motivate the conflict between PII and substantivalism.
However, u and v are only indistinguishable if we assume that eternalism
about time is true. According to eternalism, the past, present and future are equally
real, and so it follows that in u and v, exactly the same events occur in exactly the
same order. Hence, u and v are indistinguishable. Alternatively, if presentism is true,
and only the present time exists, then u and v differ in an empirically verifiable way.
This is because different events are present in different possible worlds: if it is
1:00pm in u then event e2 exists, and if it is 1:00pm in v then event e1 exists. If
1:00pm is present and hence the only time that exists at each world, then there is an
observable difference between u and v with respect to which event occurs.

Figure 2.
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This concern has been expressed by Fisher (1995) in relation to aesthetic theory.
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In order to preserve Leibniz’s argument, proponents of PII must therefore either reject
presentism or deny that qualitative properties are defined in terms of observability.
Neither of these options is particularly problematic. Presentism is controversial
insofar as it prima facie conflicts with the Special Theory of Relativity (STR), and it
seems perfectly acceptable in light of the failure of logical positivism to deny that
qualitative differences are observable differences. However, this will undermine our
empiricist motivations and prevent Leibniz from appealing to a lack of empirically
detectable differences between u and v as a reason for rejecting substantivalism.
It seems as if the success of Leibniz’s argument will also depend on whether
we accept SPII as true. This is because u and v only share all of the same qualitative
features insofar as a change in spatio-temporal location is not a qualitative difference.
However, if we accept WPII and interpret qualitative differences as including
relational differences, such as spatio-temporal location, then u and v are qualitatively
distinct. This is because the events in each world stand in different relations to spacetime: in u event e1 occupies t1, and in v event e1 occupies t2. This corresponds with
Saunders’s (2006) account of absolute discernibility according to which individuals
are distinct in virtue of their spatio-temporal locations.
The problem with this move is that it’s not entirely clear that this is the kind of
difference that we want to include as a genuine qualitative difference if we interpret
qualitative differences in terms of observability. Restricting our domain to the actual
world, it makes sense that individuals are absolutely discernible with respect to their
spatio-temporal location. If there are two snowflakes indiscernible by means of their
intrinsic properties, then the fact that one is located here and another is located there
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is sufficient to infer that the snowflakes are distinct.50 However, it is harder to accept
that u and v are absolutely discernible if in fact we cannot tell the difference between
them. They satisfy the criteria for absolute discernibility insofar as relational
differences are qualitative differences, but there are still no observable differences
between them. If we accept WPII as applying to worlds, then we will need to revise
our account of purely qualitative properties such that individuation and discernibility
come apart. But this departs from the empirical nature of Saunder’s (2006) original
proposal. Thus, although the substantivalist is not compelled to accept SPII over
WPII, insisting that there is a qualitative difference between u and v undermines what
we typically mean by discernibility.
Primitive Identity for Space-Time Points
If we assume (with Leibniz) that u and v are qualitatively indiscernible, the only
remaining question is whether substantivalists are nonetheless committed to u and v
as distinct possibilities. The answer to this question will depend on our understanding
of substantivalism, and more specifically on how we interpret a commitment to spacetime points.
Interestingly, space-time points are not individuals according to Leibniz:
“instants, consider’d without the things, are nothing at all.” (H.G. Alexander, 1956:
27) This is consistent with his account of individuation, since space-time points are
indistinguishable and are not therefore distinct. However, without the individuality of
space-time points, his argument breaks down. This is because if space-time points are
not really distinct individuals, then a shift in the spatio-temporal location of events is
not a genuine physical difference for the substantivalist: u and v are the same
possibility.
However, contrary to Leibniz’s assumption, Newton and Clarke and almost all
modern-day substantivalists concede that u and v are in fact distinct. As Clarke
remarks, “For different spaces are really different or distinct one from another, though
they be perfectly alike.” (H.G. Alexander, 1956: 31) This is interpreted as a
commitment to primitive identity for space-time points; non-qualitative properties or
‘thisnesses’ which provide the identity conditions for space-time points. This feature
This is contrary to Leibniz’s assertion that relational differences are founded on intrinsic
differences.
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of space-time points allows us to talk legitimately of this point being distinct from
that point, and also to identify points across worlds, thus implying transworld identity
for space-time points.51 It is the ascription of primitive identity to space-time points
that entails haecceitism: u and v disagree over the spatio-temporal location of events,
despite not differing in any qualitative way.
This commitment to primitive identity for space-time points is presupposed
among many metaphysicians and philosophers of science as the ‘acid test’ of
substantivalism.52 Earman and Norton (1987, 521) write:
“Whatever reformulation a substantivalist may adopt, they must all agree concerning an
acid test of substantivalism, drawn from Leibniz. If everything in the world were reflected
East to West… retaining all the relations between bodies, would we have a different
world? The substantivalist must answer yes since all the bodies of the world are now in
different spatial locations, even though the relations between them are unchanged.”

Presumably, this is because, if space-time points exist and are individuals, then we
may ask what their identity consists in. It is not their qualitative properties, since
space-time points are qualitatively identical, and it is not their spatio-temporal
location. By the process of elimination, their identity must therefore consist in some
transcendent feature, such as a primitive identity property. Part of what it is to be a
substantivalist is therefore to accept primitive identity for space-time points, and to
concede that u and v are genuinely distinct possibilities.
To argue against substantivalism on the grounds that it is committed to
primitive identity and a distinction between u and v is to beg the question against
them in a quite blatant fashion. Leibniz automatically assumes that such worlds are
not genuinely distinct because there are no qualitative differences between them; but
accepting that worlds may differ despite not differing in any qualitative way is a
necessary feature of substantivalism; it follows from their commitment to space-time
points as individuals with primitive identities. In other words, Leibniz is subscribing

Note that while Leibniz’s argument may not rely on a notion of transworld identity for
events, it does rely on transworld identity for space-time points. Butterfield (1989) attempts to
resist Leibniz’s argument by adopting a counterpart-theoretic account of identity for spacetime points.
52
This is advocated by Earman and Norton (1987), Maudlin (1988), Butterfield (1989) and
many others.
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to a principle according to which anti-haecceitism is true in order to rule out a theory
which is necessarily committed to haecceitism.
Nevertheless, there is clearly a tension between PII and substantivalism. This
arises as a result of the substantivalist’s commitment to primitive identity for spacetime points – the acid test of substantivalism. It is this commitment to primitive
identity that motivates Leibniz’s argument, since without the individuality of spacetime points, substantivalists can deny that shifting the location of the history of events
in space-time is a distinct possibility. Leibniz failed to recognize this aspect of
substantivalism, but it is fundamental in motivating his argument, and is the reason
why he ends up begging the question against them. In accordance with the
methodology outlined at the beginning of this section, since substantivalism is
supported by GTR, this implies that PII is false.53
However, primitive identity is a controversial metaphysical thesis. It is
depicted in the literature as metaphysically otiose, and is often associated with the
highly suspect notions of essences or souls. At least in part, this is vindicated by the
fact that no amount of empirical evidence will ever confirm whether identity is
primitive: it lies outside of the realm of empirical investigation.
In the section that follows I will consider some of the more problematic
aspects of a commitment to primitive identity, and the consequences of allowing for
haecceitistic differences between worlds. I will explore these issues in relation to
Forbes’s (1993; 1994) reinterpretation of Leibniz’s argument, by considering the
metaphysical doppelganger thought experiments that result from adopting primitive
identity for artefacts in the actual world.

3.2 Forbes Against Primitive Identity
In this section I assess the plausibility of appealing to primitive identity as a
fundamental feature of reality. Primitive identity is contentious. In part, this is
because non-qualitative properties are not empirically confirmable. In the language of
metaphysicians: they are mysterious – we do not have access to them. The question is
whether they nevertheless play an essential role in our understanding of the world.
What does accepting primitive identity explain that a purely qualitative universe
cannot? Furthermore, does this explanatory value outweigh some of the
53

Although, it doesn’t tell us why it’s false, or what’s wrong with it.
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counterintuitive consequences of accepting an account of primitive identity for
individuals?
Forbes (1993) has argued that substantivalism is false on the grounds that the
concept of primitive identity is ‘unintelligible’, thus substantiating Leibniz’s rejection
of possible worlds that do not differ in any qualitative way. He attempts to establish
this conclusion by arguing specifically against primitive identity for artefacts and then
extending this to all individuals. However, his rejection of primitive identity is based
almost entirely on appeals to common sense. This conflicts with the naturalistic
methodology I advocate in Chapter 1 insofar as substantivalism is supported by a
substantive physical theory, and hence should not be overturned by appeals to
intuition. Forbes’s mistake is in considering the metaphysical consequences of
primitive identity, without giving due care and attention to the scientifically motivated
reasons for why we might want to accept it in the first place.
Although I am primarily interested in establishing to what extent a
commitment to primitive identity is problematic for substantivalists, I shall also focus
on some of the limitations that arise from following the kind of non-naturalistic
methodology I reject in Chapter 1.
Forbes’s Argument
In §3.1 I argue that if substantivalists are committed to the identity and individuality
of space-time points, then they are also committed to primitive identity for space-time
points. This is because space-time points are indistinguishable, and so it must be a
non-qualitative property of this kind that individuates them. For this reason, most
contemporary substantivalists accept that the Leibniz-shift possibilities outlined in
§3.1 are a necessary consequence of substantivalism. Consequently, any interpretation
of substantivalism that denies the individuality of space-time points (or the possibility
of such worlds) is considered a ‘pallid interpretation’ of relationalism (Belot and
Earman, 2001: 249).
This is a feature of substantivalism that I will later challenge in Chapter 7.
But, for now, I am only interested in what a commitment to primitive identity for
space-time points entails. For the purpose of this chapter I will restrict discussion to
the metaphysical implications of ascribing primitive identity to space-time points, and
defer objections of a more technical nature to Chapter 5.
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In metaphysics, the notion of primitive identity is often regarded with
suspicion, particularly when it is ascribed to ordinary objects. In part, this is because
we are attached to the idea that physical objects like tables and chairs are exhausted
by their physical features. Primitive identity is also sometimes confused with the
Lockean idea of a bare particular or a substratum: a single underlying individuator
that serves as a unifying subject for an individuals qualitative properties. The basis of
this confusion is unclear, but I assume their comparison is a result of their similarities
as non-qualitative individuators. The nature of bare particulars is mysterious, since
they are devoid of all content: in themselves they do not have any properties at all. In
the words of Sider (2006, 87), they are Locke’s “I know not what”. It is because of
this vacuity that Aristotle (Metaphysics 1029a20-23) and many philosophers
thereafter have considered bare particulars unsatisfactory.
It is a mistake to equate primitive identity properties with bare particulars,
since we can consistently hold that primitive identity properties are among the
components of material things without regarding properties as components of a
unifying subject (Adams, 1979: 7). It’s not clear for instance that primitive identity
properties have the potential to exist independently of any qualitative properties.
Nonetheless, their non-qualitative nature has a similar degree of mystery. This
mystery is grounded in the fact that we have no empirical access to them. Coupled
with our intuitions about the physical nature of ordinary objects, their lack of
empirical accessibility contributes to their prevailing unpopularity.
Forbes (1993) attempts to exploit these intuitions regarding ordinary objects to
argue for the denial of primitive identity for space-time points.54 He subscribes to a
very similar methodology to Leibniz by arguing that the implausibility of primitive
identity properties is sufficient for the rejection of substantivalism. However, as I
specify in §3.1, even if he is successful in showing that primitive identity is
problematic, all he succeeds in establishing is that a commitment to primitive identity
for space-time points is a disadvantage of substantivalism. In light of the fact that

In Forbes (1993, 83) he refers to primitive identity as applying to the ‘time series’ in each
possible world instead of individual space-time points. He also questions whether
substantivalists are committed to primitive identity at all (his argument is conditional on their
commitment to primitive identity properties). This suggests that he is not entirely familiar
with the literature. However, this does not impact significantly on the way I interpret his
position here.
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substantivalism is currently our best theory of space-time consistent with GTR, this
weakness is not sufficient to turn the tables in favour of relationalism.
Forbes’s strategy is to argue from the rejection of primitive identity for
ordinary objects (or artefacts), to the rejection of primitive identity for space-time
points.55 This rejection is based on the idea that ascribing primitive identity properties
to objects results in a number of objectionable modal distinctions, which are of a
similar nature to the shifted worlds example proposed by Leibniz against
substantivalism. He argues that if we are persuaded to reject the modal distinctions in
the former case, then we are compelled to reject them in the latter case.
Forbes (1993, 82) invites us to consider a thought experiment in which the
Eiffel Tower does not exist. In its place we are to imagine the Schmeiffel Tower,
which has all of the same qualitative properties. It weighs 7,000 tonnes, is 300.65
metres high and is composed of exactly the same 18,000 pieces of steel. It is designed
to the same specifications, by the same Alexandre Gustave Eiffel and is erected at
exactly the same time and location in Paris. Every feature and every event leading up
to the construction of the Schmeiffel Tower is the same as the construction of the
Eiffel Tower. Yet the Eiffel Tower does not exist.
There is something counterintuitive about this example. As Forbes (1993, 82)
remarks, “As these respects of similarity between the Eiffel and Schmeiffel Towers
are spelled out, it becomes harder and harder to affirm the thought that the Eiffel and
Schmeiffel Towers are different towers…” However, if objects are individuated with
respect to their primitive identity properties, then this scenario is a genuine
possibility. This is because the distinctness of the Eiffel and Schmeiffel Towers is
grounded in the ontological difference of their individuating properties, and not with
respect to their qualitative features. Consequently, the scenario outlined depicts a
world that differs from the actual world insofar as the tower described instantiates the
property of being identical to the Schmeiffel Tower and nothing else. It follows from
this that the Eiffel Tower does not exist. Hence, a commitment to primitive identity
for objects entails that exactly the same course of events can give rise to qualitatively
identical, but distinct possibilities. It entails, for instance, that exactly the same course
55

He characterizes this similarity in terms of a supervenience principle, which reflects
Leibniz’s motivations for accepting PII. However, introducing supervenience here only serves
to distract from the main issue at hand, and for this reason I represent the relationship
between artefacts and space-time points as consisting entirely in their commitment to
primitive identity.
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of events can give rise to any number of the Eiffel Tower’s doppelgangers, each of
which is indistinguishable with respect to their qualitative features. As Forbes (1994,
419) remarks:
“Indeed, for each of the presumably infinitely many possible metaphysical Doppelgangers
of [The Eiffel Tower], the unfolding of the actual world is, up to a certain point,
consistent with the coming into existence of any one of those rather than [The Eiffel
Tower].”

The inherent implausibility of this scenario arises, at least in part, because objects are
usually distinguished with respect to their qualitative features. In distinguishing
between my Eiffel Tower figurines for instance, I might point to their different spatiotemporal locations or to the differences in their shape, size and colour. Constrained to
world-bound objects, this is perfectly consistent with the view that ordinary objects
are individuated with respect to their primitive identity properties.56 However,
because primitive identity is not constrained in this way, it will also allow for the
kinds of possibilities outlined in the above example, in which objects differ only in
virtue of their individuating properties. These kinds of scenario will confront anyone
who adopts primitive identity for objects.
It is extremely difficult to express the nature of this objection without begging
the question against proponents of primitive identity. In order to avoid begging the
question, the basis of Forbes’s contention has to involve more than the intuition that
modal distinctions ought to be qualitatively significant. This is because it follows
from our acceptance of primitive identity for objects that it is possible for objects to
differ in some non-qualitative way. This line of argumentation is no more
sophisticated than the transparently question-begging argument that objects do not
have primitive identity, because objects do not have primitive identity.
Furthermore, as I explained in Chapter 1, since common sense typically
conflicts with science, appeals to implausibility are limited in regard to what they can
contribute to our objective knowledge of the world. As a result, primitive identity for
objects should not be rejected solely on the grounds that it has counterintuitive
consequences.
56

Although in such a situation we might think that adopting primitive identity properties to
individuate artefacts is redundant insofar as they differ in a multiple of qualitative respects.
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The question then is whether this implausibility points to anything incoherent
about the notion of primitive identity itself. Forbes argues that it does, and that this
incoherence can be traced to the lack of a coherent notion of identity for primitive
identity properties.
Forbes (1994, 420-422) begins by arguing that if we expect primitive identity
properties to ground the distinctness of individuals, then we need to provide an
account of the individuation of primitive identity properties. After all, they will only
serve to individuate the Eiffel and Schmeiffel Towers if they are themselves distinct.
According to Forbes, we cannot provide an adequate account of the individuation of
primitive identity properties without appealing to the bearers of primitive identity
properties.57 This is because such properties are non-qualitative, and so the only
account of their individuality is in terms of which object they belong to. The primitive
identity property (P1) of the Eiffel Tower, for example, is distinct from the primitive
identity property (P2) of the Schmeiffel Tower in virtue of the fact that the former
belongs to the Eiffel Tower and the latter belongs to the Schmeiffel Tower. He writes
(1994, 441):
“For primitive thisnesses, at least part of the account must be that difference of primitive
thisness derives from difference of the bearers of primitive thisness. For example, the fact
that the property of being this electron is distinct from the property of being that electron
is explained by the fact that this electron is distinct from that one, and not conversely.”

Having established that the identity conditions for primitive identity properties are
determined by whatever instantiates them, Forbes then proceeds to argue that there is
nothing in our general conception of an artefact that could possibly distinguish them.
Thus, since there are no grounds for the distinctness of primitive identity properties,
no such properties exist. Forbes (1994, 421) interprets this as implying not just the
weak conclusion that primitive identity properties are not instantiated by objects or
artefacts, but also the strong conclusion that there are no primitive identity properties.
This is apparent when Forbes (1993, 83) claims that the attribution of primitive
identity properties to space-time points is sufficient for the rejection of
substantivalism.
I am using Forbes’s terminology here, but I intend to remain neutral between adopting a
bundle theory and a substratum theory of particulars.
57
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There are a number of obvious flaws in Forbes’s argument. It’s not clear, for
instance why primitive identity properties require a principle of individuation, or why
the lack of a principle of individuation entails that such properties do not exist.
However, I will begin by evaluating the claim that our general conception of an
artefact does not include primitive identity properties as part of that conception. This
is the basis of Forbes’s rejection of primitive identity and is the most controversial
aspect of his argument.
According to Forbes (1994, 420-421), we have a general conception of an
artefact, and that conception has certain parameters. These parameters include its
constitution, its design and also its spatio-temporal location. We can assign specific
values to these parameters, for example, that it is held together by 2.5 million rivets,
that it is designed by Alexandre Gustave Eiffel and that it is built in Paris in the
Champ de Mars Gardens in 1887. Any possible world in which these parameters are
assigned specific values, a specific artefact is determined. However, we can only
make sense of distinct artefacts with the same specific values across possible worlds,
if there is an extra parameter for primitive identity; but this parameter is not contained
within our general conception. Hence, there are no such things as primitive identity
properties:
“Our conception of what is required in the world for the existence of a particular organism
or artifact is simply that each parameter of the general conception take a specific value;
and there is no parameter for primitive thisness in either of these general conceptions”
(420)

Forbes’s argument is uncompelling. He insists that there is some kind of constraint on
our general conception of an artefact, but what motivates this constraint? What
prohibits primitive identity, for instance, from being among the parameters of our
general conception of an artefact? According to Forbes, what is involved in the
particularity of an artefact has no ‘hook’ for a primitive identity property, but what
substantiates this claim beyond his insistence that no such hook exists?
I suspect that the primary motivation here is common sense: that our everyday
intuitions about artefacts do not include primitive identity properties, from which he
concludes that no such properties exist. However, as I have previously emphasized,
our common sense intuitions are notoriously unreliable. As Wolpert (1992, xii)
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remarks, common sense is prone to error when applied to problems regarding rigorous
and quantitative thinking. Physics also abounds with counterintuitive phenomena.
Most people are astounded, for instance, when they find out that there are more
molecules in a glass of water than there are glasses of water in the oceans, or that
there are more cells in one finger than there are people in the world (Wolpert, 1992: 5,
in Ladyman and Ross, 2007: 11). Common sense does not therefore provide a reliable
basis for the rejection of primitive identity.
Forbes therefore fails to establish his conclusion. Even if we grant that
common sense contributes to a rejection of primitive identity, by presuming that our
general conception of an artefact precludes primitive identity, he begs the question in
the same way that I cautioned against above.
However, he raises an interesting issue regarding the individuation of
primitive identity properties: that their distinctness must be grounded in something
qualitative. This is because if primitive identity properties are in need of a further
posited constituent individuator, then this further property will in turn require a
further individuator, and so on. This line of reasoning is, of course, a vicious regress.
Forbes is subscribing to the maxim articulated in Quine’s ‘no entity without
identity’ slogan, that we should not admit into our ontology, entities for which we are
unable to provide clear criteria of identity (Parsons, 1987). This is evident when
Forbes (1994, 421) writes: “we have no coherent notion of identity for these primitive
identity properties, which is a ground for saying that they do not exist.” This is related
to my earlier comment regarding the mysterious nature of primitive identity
properties. It is because such properties do not have content or intension that we have
no empirical access to their underlying nature and hence no coherent notion of their
identity.
If Forbes is correct, then the individuation of P1 and P2 is grounded in the
distinctness of the Eiffel and Schmeiffel Towers.58 This is problematic, not because
P1 and P2 are not contained within our general conception of towers, but because it
contravenes the asymmetry of grounding relations: if x is grounded in y, then y is not
grounded in x. This undermines the motivation for introducing primitive identity
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This can be the only basis for a qualitative distinction between primitive identity properties,
since they are devoid of inherent qualitative properties in the standard sense, for example, that
a ball is red.

Chap. 3 – Individuation and Discernibility 67

properties in the first place, since if we rely on the distinctness of the Eiffel and
Schmeiffel Towers to ground the distinctness of P1 and P2, then we can hardly rely
on the distinctness of P1 and P2 to ground the distinctness of the Eiffel and
Schmeiffel Towers. This renders the ascription of primitive identity properties to
artefacts circular.
However, this problem only arises if we accept Forbes’s Quinean motivations
and concede that primitive identity properties require a principle of individuation in
the first place. It strikes me that there are a vast number of entities whose identity
criteria are similarly unclear. These include abstract objects (excluding sets),
propositions, possible but non-actual objects, vague or indeterminate objects and also
mental entities. Hence, in the same spirit, we might ask what individuates universals,
whether something is part of the same cloud or whether the proposition expressed by
the sentence ‘Sam is a bachelor’ is the same as the proposition expressed by the
sentence ‘Sam is an unmarried male’. I will not attempt to engage with these
questions here, but note that in lacking clear identity conditions, primitive identity
properties are in good company. While this is not necessarily a rebuttal of Quine’s
regimented theory of identity (after all, according to Quine concrete particulars and
sets are all that exist) we are clearly not dabbling in incoherence by failing to provide
identity conditions for such entities. Moreover, since primitive identity properties are
introduced at the lowest ontic level it’s not clear why we cannot accept that their
individuation is brute, and deny that any further constituent individuator is required. I
shall therefore proceed under the assumption that primitive identity properties are
distinct and that they ground the distinctness of the Eiffel and Schmeiffel Towers.

Theoretical Considerations

I suspect that one of the primary reasons we find primitive identity objectionable is
that ordinary methodological principles direct us towards quantitative parsimony: all
other things being equal, posit the least number of entities necessary to explain the
phenomena. Quantitative parsimony is considered alongside simplicity and elegance
as among the theoretical virtues of scientific theories. Quantitative parsimony, for
instance, counts in favour of the single-neutrino theory of mass beta decay (Nolan,
1997). It is physically possible that there are groups of 27 particles emitted during
beta-decay with the same results as we attribute to a single neutrino, but all other
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things being equal, quantitative parsimony rationalizes the decision that a single
particle is emitted during each decay. (Hawley, 2009: 104)
If we accept primitive identity for objects then the exact same course of events
gives rise to an infinite number of distinct objects, each of which is indistinguishable
with respect to their qualitative features. In the language of possible worlds, there are
an infinite number of possible worlds which differ haecceitistically in virtue of the
primitive identity properties instantiated by individual objects in each world.
Similarly, if we accept primitive identity for space-time points, this implies that there
are an infinite number of qualitatively indiscernible possible worlds which differ only
in virtue of the spatio-temporal location of the history of events. In both instances, the
ascription of primitive identity bloats our ontology considerably, acquiring doubt that
objects and space-time points have primitive identity properties.
Quantitative parsimony directs us away from ascribing primitive identity.
However, quantitative parsimony should be considered alongside other theoretical
considerations, including simplicity and explanatory power.
In the case of primitive identity for objects, there is no countervailing pressure
from either simplicity or explanatory power to violate quantitative parsimony. It is far
simpler, for instance, to assume that objects are individuated with respect to their
qualitative properties, and to endorse PII as applied to objects. The only scenarios that
are not explained by identifying objects by their qualitative features involve
qualitatively insignificant duplication like the Eiffel/Schmeiffel Tower thought
experiment. But what reason could we have for wanting to make sense of these types
of modal distinctions in the first place? After all, nothing in the actual world is left
unexplained by rejecting such possibilities. For ordinary objects at least, quantitative
parsimony therefore prompts us to identify indiscernible objects and to reject
qualitatively insignificant modal distinctions.
However, this does not rationalize the rejection of primitive identity for spacetime points. This is because unlike ordinary objects, without primitive identity we
have no account of the individuality of space-time points, since they are
indiscernible.59 Hence there is pressure from explanatory power to violate quantitative
parsimony. Moreover, the qualitatively identical possible worlds entailed by a
commitment to primitive identity for space-time points does tell us something about
59

Note that for objects discernibility and individuation plausibly amount to the same thing,
but this will not be the case for space-time points.
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the actual world: that the history of events in the universe might have occupied a
different spatio-temporal location. This is far less contentious than the claim that the
world might have contained an exact duplicate of the Eiffel Tower. I suggest that in
this instance, explanatory power therefore supersedes quantitative parsimony, for
without primitive identity we have no account of their individuality. For this reason,
while I propose that we reject primitive identity for objects, this does not (as Forbes
intends) justify a similar rejection of primitive identity for space-time points.
There are similar motivations for accepting primitive identity in science and
mathematics, confirming that issues regarding the individuation of qualitatively
indiscernible individuals are not restricted to the field of metaphysics. There are a
number of non-rigid structures in mathematics, for example that allow apparently
distinct mathematical objects to possess all and only the same properties of each
other.60 If we reject primitive identity then we have no account of their individuality,
but this conflicts with current mathematical practice, which treats them as distinct.
Their usefulness and explanatory value therefore clearly outweigh considerations of
parsimony and empirical detectability. At least from a metaphysical perspective, a
commitment to primitive identity for space-time points is therefore relatively
unproblematic.

Conclusion
Leibniz’s argument from indiscernibility is uncompelling. He attempts to convince us
that substantivalism is false on the grounds that it entails haecceitism, by appealing to
an a priori metaphysical principle, PII, according to which anti-haecceitism is true.
This begs the question against substantivalists in an unacceptable fashion. However,
the apparent tension between PII and substantivalism reveals an important feature of
substantivalism: that if substantivalists are committed to the identity and individuality
of space-time points, then they are also committed to primitive identity for space-time
points. The universe is therefore not entirely qualitative in nature and individuation
and discernibility do not amount to the same thing.
Modern analytic philosophers have not taken favourably to the idea that
individuals acquire their individuality by something that transcends their qualitative
properties. However, primitive identity properties nonetheless play an important role,
60
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not only in space-time physics, but also in quantum mechanics and mathematical
structuralism. Without such properties, for example, we have no explanation for the
individuality of space-time points, quantum particles or mathematical objects in
mathematically rigid structures. This by no means provides definitive proof of their
existence. After all, it is still open to us to deny the individuality of such entities and
endorse alternative theories. However, insofar as we accept such entities as distinct,
appealing to primitive identity to ground their distinctness is relatively unproblematic,
and certainly does not justify a rejection of substantivalism, as Leibniz supposed.
In the following Chapter I consider Leibniz’s second argument against
substantivalism, according to which substantivalism conflicts with the principle that
every fact requires an explanation. This arises (again) as a result of the
substantivalist’s commitment to haecceitistic difference between worlds, since there is
no explanation for why this world is actualized over any other. For Leibniz,
substantivalism is therefore false, since the principle of sufficient reason is necessarily
true. However, even if we reject this aspect of Leibniz’s philosophy, substantivalism
still conflicts with our expectation that ‘why?’ questions will always have satisfactory
answers. What then might explain why this world is actualized over any other? More
specifically, why does the history of events occupy this region of space-time rather
than any other?
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Chapter 4
On Explanatory Adequacy
“Doubt can exist only where there is a question; and a question only where
there is an answer”
Wittgenstein (1998: 6.51)

On

January 28th 1986, 73 seconds after take off, The Challenger space shuttle

exploded, leading to the tragic death of the astronauts on board. An investigation
ensued in an attempt to identify the cause of the explosion. Consider if at the end of
this investigation, the investigative report concluded that there was no cause. How
might we interpret this? Presumably, the most reasonable inference is that no
discernible cause can be identified. Perhaps for instance, it is beyond the investigative
team’s epistemic capacity to identify a cause. We might find this response
unsatisfactory, but only to the extent that our desire for a detailed explanation has not
been met. However, now imagine that the investigative team insist that nothing
caused the explosion: The Challenger exploded for no reason. The very idea seems
incredible! The underlying assumption is that physical events such as explosions have
causes.61
It is this intuitive response to such examples that ultimately motivates the
Principle of Sufficient Reason (PSR): everything that is the case must have a reason
for why it is the case. Necessarily, every fact must have an explanation.62 The idea is
plausible. We expect “why?” questions to have answers, regardless of whether our
cognitive abilities can determine what those answers are. There is, in fact, an adequate
causal explanation for the explosion of the Challenger. A dysfunction of the O-rings
in the solid rocket boosters allowed gas to leak out of one of the boosters, burning a
hole in the external fuel tank and setting it alight. This series of events provides a
causal account of the space shuttle’s demise.
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A similar example is used to illustrate the inherent plausibility of the principle of sufficient
reason by Rescher (1995, 2) and is later reproduced by Pruss (2006, 3).
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I will use the word ‘fact’ to mean the ontological correlate of a true proposition, unless
explicitly stated otherwise.
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Of course, not all adequate explanations are causal. There are also adequate
scientific explanations for phenomena, by which I mean the sorts of explanation that
scientists offer in textbooks and journals.63 Water turns to steam when heated, for
example, because it is constituted of molecules which when heated acquire sufficient
energy to overcome the intermolecular forces and escape into the atmosphere. 64 There
are also adequate biological and evolutionary explanations, statistical and
mathematical explanations, and everyday explanations given in the course of life’s
ordinary affairs. The chicken crossed the road, for example, in order to get to the
other side. There are also metaphysical explanations, for instance, I am the same
person as I was yesterday because I extend through time in virtue of having different
temporal parts at different temporal regions.
Inevitably there will be some overlap. Consider for instance why beehives are
shaped in a hexagonal structure. We might give an evolutionary explanation in terms
of natural selection, which in turn might be explained by a mathematical fact
regarding the optimality of hexagonal tiling with respect to dividing the plane into
equal areas of minimizing perimeter (Hales 2001). Similarly, we might explain a
metaphysical fact in terms of a scientific fact, for instance, that my desk is not colocated by an indiscernible desk because no two objects can occupy the same spatiotemporal region.65 But what is important is to recognize that the PSR ranges over all
varieties of explanation.
The PSR plays a central role in Leibniz’s rejection of substantivalism. If the
history of events in the universe can be shifted over in space-time to generate
physically distinct yet indiscernible states of affairs, then given the homogeneity of
substantival space-time, there can be no sufficient explanation for why the history of
events occupies this region rather than any other. Since substantivalists are committed
to such possibilities, they are committed to the existence of facts for which there is no
There are at least two possible senses of ‘scientific explanation’. In the first sense - and as I
have expressed it here - it refers to explanations which are typically given in science or
expressed in scientific textbooks. In the second sense it refers to the scientific models of
explanation endorsed in science, for example the deductive nomological model of explanation
or the unficationist theory of explanation. The main difference as I see it, is that the former
interpretation only provides a partial explanation for scientific phenomena, whereas the latter
provides a model of an idealized or a complete explanation for scientific phenomena. This is
something that I proceed to discuss later on in the chapter.
64
Scientific explanations are often causal explanations of general facts.
65
My naturalistic constraints on metaphysical methodology ensure that justified metaphysical
questions are at least informed by science, so there should always be some overlap.
63

Chap. 4 – On Explanatory Adequacy 74

explanation, thus violating the PSR. According to Leibniz, since the PSR is
necessarily true, substantivalism is false.
Regardless of whether we accept Leibniz’s conclusion, substantivalism
conflicts with our expectation that all contingent facts must have an explanation.66 In
this case, the contingent fact in question is the spatio-temporal location of events
relative to space-time itself. The central focus of this chapter is to determine to what
extent this expectation is justifiable. Are we justified in demanding further
explanations for facts that fall outside of the scope of causal or scientific explanation?
If I am correct, and a further explanation is not always required, then this suggests
that Leibniz cannot appeal to the necessity of the PSR as a reason for rejecting
substantivalism. Although I am primarily interested in providing a defence of
substantivalism against the PSR, the question of when it is justifiable to request a
further explanation will automatically impact on what counts as a worthwhile
metaphysical investigation.
This chapter divides into two main sections. In §4.1 I assess the overall
plausibility of the PSR and to what extent it can be used as the basis of a successful
argument against space-time substantivalism. In §4.2, I proceed to evaluate the
strength of Leibniz’s objection to substantivalism independently of appeals to the
PSR. Even if the PSR is false, presumably some contingent facts still require
explanations. The question is how we distinguish facts which require explanations
from facts which do not.

4.1 The PSR and Necessitarianism
In this section I will assess the plausibility of appealing to the PSR as a principle of
explanatory adequacy. Both van Inwagen (1983) and Hudson (1997), for instance,
have independently argued that a strong version of the PSR entails necessitarianism:
that every fact is a logically necessary fact. This conflicts with the widely accepted
scientific model of explanation in which contingent facts are sufficient explanations
for other contingent facts. It also conflicts with modal metaphysics – it is no longer
meaningful to ask whether x might have been otherwise. The question is whether we
66

We could, for instance, interpret Leibniz’s conclusion as a reductio against the PSR. After
all, space-time substantivalism is supported by our best current scientific theory; the PSR has
no such support.
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can reformulate the PSR in such a way as to avoid necessitarianism without giving up
the PSR altogether.
Although I am primarily interested in establishing whether the PSR requires us
to revise (or reject) substantivalism, my focus will also be to provide a clearer
analysis of what a commitment to the PSR ultimately entails. I will begin by looking
at Leibniz’s motivations for accepting the PSR as a necessary principle applying to all
contingent facts, and then proceed to consider a weaker, but perhaps more plausible
interpretation of the PSR.
Leibniz’s Rationalist Model of Explanation

There is a widely accepted and intuitive belief among both academics and ordinary
people alike, that “why?” questions will always in principle, have satisfactory
answers. This pursuit for explanation lies at the very core of human rationality. As
Rescher (1995, 1) puts it, “Confronted by any significant fact, our mind, by it’s very
nature, seeks to know “the reason why’”. It is this intuitive idea that encapsulates
Leibniz’s Principle of Sufficient Reason (PSR): “nothing happens without a sufficient
reason why it should be so, rather than otherwise.” (H.G Alexander: 1956, 25)
Leibniz is not explicit whether he intends the PSR to apply specifically to facts
or to events. The above characterization, for instance, favours an interpretation of the
PSR that applies to events, since facts are not the sorts of things that ‘happen’.
Melamed and Lin (2011) suggest that perhaps he treats the two interpretations
equivalently on the grounds that for every event there is a proposition that describes
it, and for every true proposition there is a corresponding fact. However, as they
proceed to point out, this would exclude mathematical facts, since there are no
mathematical events. In what follows I will interpret Leibniz as liberally as possible,
and assume that the PSR is tantamount to the thesis that for every fact and every event
there is a satisfactory explanation.
For Leibniz, the PSR is in effect a principle of optimality, stemming from his
theological belief in a rational and necessary being. Truth, he argues, can ultimately
be traced back to a first cause – God’s rational choice – that provides a necessary
explanation for every contingent aspect of the world. Since God is perfectly rational,
and God chooses to actualize this world over any of the alternative possibilities, then
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all of the happenings of the actual world must have a rational explanation. The PSR is
thus largely connected to Leibniz’s principle of perfection (PP): That God chooses to
actualize the best of all possible worlds. According to Leibniz, we therefore know a
priori, that every aspect of the world (every fact and every event) has a rational
explanation. In his Discourse on Metaphysics he writes,
“All contingent propositions have sufficient reasons, or equivalently have a priori proofs
which establish their certainty, and which show that the connection of subject and
predicate of these propositions has its foundation in their nature.”

If we relate this idea back to the example in the introduction involving the explosion
of The Challenger, then the causal chain of explanations including the malfunction of
the O-rings in the SRB is not by itself sufficient to explain the explosion. The causal
chain itself will also require an explanation. This further explanation is God’s rational
choice to actualize this world over any other possible alternatives, for example, one in
which The Challenger does not explode, or explodes for different causal reasons.67
It is this belief in the PSR (motivated by the PP) that leads Leibniz to argue
against substantivalism. Consider again Leibniz’s illustration of shifted worlds (see
Chapter 3). If substantivalism is true, then it follows that the whole history of events
in the universe might have had a different spatio-temporal location: it might, for
instance, have occurred 1 hour later. Assuming that all of the relations between events
remain the same, the physically possible world in which the history of events occurs 1
hour later is indiscernible from the actual world. Since there is an infinite number of
different ways the history of events might have been located (it might have occurred 2
hours, 3 hours… or n hours later), then it follows that there are an infinite number of
physically possible worlds, which differ only with respect to the spatio-temporal
location of events. Since these worlds are all indiscernible, there can therefore be no
sufficient explanation for why the history of events in the universe occupies this
region of space-time rather than any other. This is because God would be unable to
make a rational choice regarding which of the alternatives to actualize, as it would
make no discernible difference. According to Leibniz, substantivalism should

67

It is this particular aspect of Leibniz’s philosophy that Voltaire challenges in Candide –
with all of the evil in this world, how can it be the best of all possible worlds?
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therefore be rejected on the grounds that it conflicts with the PSR. Leibniz writes
(H.G. Alexander, 1956: 26-27):
“Supposing one should ask, why God did not create every thing a year sooner; and the
same person should infer from thence, that God has done something, concerning which
‘tis not possible there should be a reason, why he did it so, and not otherwise: the answer
is, that his inference would be right, if time was any thing distinct from existing in time.
For it would be impossible there should be any reason, why things should be applied to
such particular instants, rather than to others, their succession continuing the same.”

We can interpret Leibniz as subscribing to the following methodological principle:

(M1): If a theory entails a distinction between two possible states of affairs, A and B,
for which there can be no sufficient explanation why A exists (or is actualized) instead
of B, then that theory is false.68

Accordingly, since substantivalism entails the existence of indiscernible physically
possible worlds, for which there is no sufficient explanation why this world is
actualized over any of the alternatives, then substantivalism is false and must be
rejected.
Even if we keep within Leibniz’s theological framework and assume that a
perfectly rational God chooses to actualize this world as the best of all possible
worlds, it is not at all clear that Leibniz has succeeded in establishing his conclusion.
As Clarke, points out, to assume that God is not capable of making arbitrary or
reasonless decisions is to undermine his perfection. After all, who are we to comment
on the rationality behind God’s choices? He writes,
“But when two ways of acting are equally and alike good, (as in the instances before
mentioned;) to affirm in such a case, that God cannot act at all, or that ‘tis no perfection in
him to be able to act, because he can have no external reason to move him to act one way
rather than the other, seems to be denying God to have in himself any original principle or
power of beginning to act...” (H.G. Alexander, 1956: 32-33)

68

A reformulation of Sklar’s (1974, 179) methodological principle – ‘P.4.’
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Hence, even if we accept the PSR as Leibniz presents it, we can deny that there is no
sufficient explanation for why the universe occupies this region of space-time rather
than any other, because we have no basis for speculating about what motivates God’s
decisions.
Regardless of whether we accept this line of argumentation, the most
problematic aspect of Leibniz’s version of the PSR is his account of what classifies as
a sufficient explanation. According to Leibniz, all contingent facts are explained in
terms of one necessary fact: God’s rational decision to actualize this particular
possible world as the best among all possible worlds. This yields two implausible
consequences. First, it rests on a specific rationalist model of scientific explanation
that most present day philosophers and scientists would reject (Sklar, 1974: 80-81). In
contemporary science, contingent facts are sufficient explanations for other
contingent facts. The laws of nature, for instance are typically regarded as sufficient
explanations for regularities in nature: Newton’s law of gravity explains why an
apple, when dropped, falls to the earth. No further explanation is required. The basis
for the truth of such facts is empirical. On Leibniz’s account however, explanation in
terms of contingency is an illusion. All explanation is rooted in one single necessary
fact that is knowable a priori – God’s choice in the best of all possible worlds.
Leibniz’s model of explanation therefore stands in direct tension with the currently
accepted model of explanation in science.
Second, since God’s rational choice is a necessary choice, then all so-called
contingent facts are logically necessary, since whatever follows from something
necessary

is

itself

necessary.69

Leibniz’s

PSR

therefore

entails

logical

necessitarianism: everything is as it is because it has to be. In his letter to Wedderkopf
(1671, 146-147), Leibniz writes: “whatever has happened, is happening, or will
happen is best and therefore necessary”. This suggests that he fully endorses the
strong necessitarian consequences of the PSR.70
By entailing necessitarianism, Leibniz’s model of explanation leads inevitably
to the collapse of our modal distinctions, since if every fact is a logically necessary
69

By pure logic, this is modal axiom K: the inference from (i) Necessarily P, and (ii)
Necessarily, if P, then Q, to necessarily, Q, is a valid one. Interpreted in terms of
metaphysical entailment this claim looks more suspect. It’s not obvious for instance that if
water is necessarily H20, and I am drinking water, that I am therefore necessarily drinking
H20.
70
This is something that Leibniz later in his career proceeded to reject.
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fact, then it is no longer meaningful to ask whether x might have been otherwise.
Reflecting on past events, it is no longer true to say that I might have been a ballet
dancer, or that I might have been voted class president, because there is no real sense
in which these are genuine possibilities. This is not only counterintuitive but it also
denies philosophers their useful thought-experiments, a popular tool in philosophy for
thinking abstractly about the nature of reality. Perhaps more worryingly, it also rules
out modal logic, including related logical families such as deontic, temporal and
doxastic logic, in which modal logic is sometimes appealed to in making sense of
complicated expressions. While it might still be consistent to continue to use a modal
framework as a kind of error theory, Leibniz’s commitment to necessitarianism
ensures that many of the propositions of modal logic that we thought were true, were
in fact false - and to this extent it conflicts with contemporary metaphysics.
Leibniz’s interpretation of the PSR as a necessary principle is thus far too
expensive with respect to the radical implications it seems to yield. Not only does it
conflict with current scientific practices, thus ignoring science where science seems to
be relevant, but it also leads to logical necessitarianism, a highly controversial
metaphysical thesis.
Metaphysical principles rooted in theological considerations hold very little
appeal nowadays. Thus, in an attempt to make the PSR more plausible, we can
abandon Leibniz’s theological motivations so that the sufficient explanation for all
contingent facts is not rooted in God’s rational choice to actualize the best of all
possible worlds. We can then reformulate Leibniz’s argument against the
substantivalist as a straightforward question about why the history of events in the
universe occupies this space-time region rather than any other. Since no explanation is
forthcoming, substantivalism is at odds with M1.
Since M1 is motivated by a belief in the PSR, the force of this objection
depends largely on whether we accept the PSR as true. As it stands, given the
problematic consequences of the PSR outlined above, it is difficult to see why we
should take the objection against substantivalism seriously. In an attempt to
strengthen the PSR we therefore need to find a way to avoid the rationalist model of
explanation that conflicts with contemporary science, and the strong necessitarian
consequences that lead to the breakdown of modal distinctions.
As I see it there are two aspects of Leibniz’s rationalism that conflict with
current scientific practices: [1.] science explains one contingent fact in terms of

Chap. 4 – On Explanatory Adequacy 80

another contingent fact and not in terms of one single overarching necessary fact [2.]
explanations for empirical facts should have an empirical basis.
However, Leibniz’s rationalist programme withers when severed from its
theological roots. By removing God from the picture we can deny that contingent
facts are grounded in an ultimate necessary fact, and that everything is as it is because
it has to be this way, as a matter of necessity. Hence, contingent facts sufficiently
explain other contingent facts and explanations for empirical facts are founded on
empirical evidence. The fact that water boils when heated is fully explained in terms
of the increase of energy in molecules, and not in God’s rational choice to actualize
the best of all possible worlds, which is only knowable a priori.
For Leibniz, God is essential insofar as God’s existence grounds the truth of
all facts, including the PSR. The worry then is that without God, we have no
explanatory basis for the PSR. But if the PSR is a necessary fact, then it only requires
a further explanation if necessary facts require explanations.71 The question of what
grounds the truth of the PSR is therefore only problematic if the PSR is intended to
range over both necessary and contingent facts. Most contemporary proponents of the
PSR resist this extension and deny that necessary facts require explanations. Perhaps
this is ad hoc. However, it is not entirely clear what might constitute an explanation
for a necessary fact, especially in the case of logically necessary facts such as 2 + 2 =
4, the truth of which is contradictory to deny. What is clear is that explanation of
necessary facts is a very different kind from explanation of contingent facts. This
alone might warrant a distinction with respect to the PSR.72
A non-theological interpretation of the PSR is therefore consistent with
current scientific practices, thus satisfying the naturalistic constraints on methodology
I outline in Chapter 1. However, avoiding necessitarianism is far more problematic.

71

In fact, the PSR is often thought to have an priori basis on the grounds that it is selfevidently true, thus removing the requirement for further explanation.
72
Forrest (1981) gives a convincing argument why we should think that the PSR extends to
necessary truths, because there is no explanation for contingent conjuncts that include both a
necessary and a contingent fact. Consider, for example, the fact that the number 7 is a prime
number and my hair is brown. This is because it follows that since we do not have a sufficient
explanation for why 7 is a prime number that we also do not have a sufficient explanation for
the contingent conjunction as a whole, thus violating the PSR.
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Avoiding Necessitarianism

Both Hudson (1997) and van Inwagen (1983) have independently formulated reductio
ad absurdum style arguments to demonstrate that the PSR, taken as a necessary
principle applying to all contingent facts, entails necessitarianism.73 Hudson and van
Inwagen’s arguments subtly differ, but for the most part the method and outcome is
the same, both arguing from the assumption that the conjunction of all contingent
facts constitutes a contingent fact and that explanation for that fact must reside outside
of that conjunction. Call this assumption A1. I will focus on Hudson’s proof against
the PSR, but my responses will apply equally to both arguments. We can formulate
Hudson’s proof as follows:

1) If P is the conjunction of all contingent facts, then P is a contingent fact
2) Hence, according to PSR, there is an explanation, S, which is the sufficient
explanation for P
3) S is either contingently or necessarily true
4) S is not necessarily true
Reductio:
a) S is necessarily true

(assumption)

b) If S is necessarily true, then P is necessarily true

(entailment)

c) P is not necessarily true

(from 1))

d) S is not necessarily true
5) S is contingently true
6) S is not contingently true
Reductio:
a) S is contingently true

(assumption)

b) S is a contingent conjunct of P

(6a) and 1))

c) S is not a contingent conjunct of P

(1) and 2) and A1)

d) S is not contingently true
7) Therefore, S is neither necessarily nor contingently true

73

What van Inwagen refers to as modal fatalism.

(4d) and 6d))
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According to Hudson, there are two options to resist the conclusion outlined in 7): to
deny that there are contingent facts and endorse necessitarianism, or to deny that the
PSR is necessarily true. For a proponent of the PSR who wants to hold on to
metaphysical contingency, neither option is particularly appealing. However, there is
also a third option.
The primary aim of Hudson’s argument is to show that the truth of the PSR
leads to a contradiction: the sufficient explanation for the conjunction of all
contingent facts is neither necessarily nor contingently true. In Hudson’s proof, this is
represented as a tension between premise 4) and premise 6). I argue that the
deficiency in Hudson’s proof lies in premise 4) and specifically in the inference in
4b): if S is necessarily true, then P is necessarily true.
To deny 4b) is to deny that necessity is closed under entailment. Since this
inference follows from basic axioms of modal logic, denying it outright is
implausible. However, Hudson assumes that 4b) implies a further more specific claim
about explanation: that if S is necessary and S explains P, then P is necessary. Call
this inference 4b*). Given that the relevant domain concerns explanation, it is this
inference and not the inference in 4b) that entails the truth of premise 4).
However, 4b) only implies 4b*) if we accept that sufficient explanation is
characterized in terms of logical entailment: that if S explains P, then S entails P. We
can represent this subsidiary argument as follows:

i. If S explains P, then S entails P
ii. If S is necessary and S entails P, then P is necessary (4b)
iii. Therefore, if S is necessary and S explains P, then P is necessary (4b*)

The truth of 4b*) rests on the plausibility of (i). Proponents of the PSR can therefore
avoid necessitarianism by denying (i) and arguing that explanation is not closed under
entailment. In which case, necessary facts can explain contingent ones. A similar
strategy is endorsed by Pruss (2006, 6.3.1.a) in response to van Inwagen’s argument.
While this is far less contentious than denying 4b) and denying that necessity
is closed under entailment, it is far from clear that it is consistent with the truth of the
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PSR. In what sense is an explanation really sufficient if the explanans does not entail
the explanandum?74
Typically we expect an explanation to remove any mystery regarding the
explanandum. In part, this might be by transferring some of that mystery to the
explanans (Pruss, 2006: 104). Hence, in giving an explanation of why hive-bee
honeycombs have a hexagonal structure, we might transfer some of the mystery to the
question why hexagonal tiling is optimal.
A sufficient explanation should provide a full explanation of the explanandum,
so that all mystery regarding the explanandum is removed. This can either be by
giving a complete explanation via the explanans or by transferring the mystery to the
explanans, as illustrated above. But if we have a complete explanation of the
explanans, then this implies that we will also have a complete explanation for the
explanandum. Pruss (2006, 104) characterizes the idea of a complete explanation as
follows: “if q sufficiently explains p, the proposition q is such that were we to have an
ultimate explanation of q, we would thereby have a complete or ultimate explanation
of p.” This notion of a complete explanation seems contrary to the denial of the
inference in premise (i), because if we deny that S entails P, this suggests that the
mystery regarding P has not been fully removed. Hence, on this interpretation, if S
does not entail P, then S is not the sufficient explanation for P.75
This objection relies on a particularly strong notion of what constitutes a
sufficient explanation. Perhaps as Pruss (2006) suggests, by assuming that all
sufficient explanations are complete in this way, we are confusing explanation with
prediction. I think this is false. From a logical standpoint, explanation and prediction
are equivalent. Each requires us to reason from a hypothesis to a conclusion, such that
if correct, the hypothesis guarantees the conclusion. While one concerns the future
and the other concerns the past, this is ultimately a difference in their pragmatic
character and not their logical form.76 As Hempel and Oppenheim (1948, 138) write:
“the difference between the two [i.e. prediction and explanation] is of pragmatic
character. If E [the conclusion of the explanatory schema] is given, i.e. if we know that
the phenomenon described by E has occurred… we speak of an explanation of the
74

Events are not logical entities, and are therefore not the sorts of things that are entailed by
anything. However, it is legitimate to talk about descriptions of events in this way.
75
It is for this reason that the PSR is commonly cited in support of (i).
76
Rescher (1958) argues that this characterization of prediction is false.
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phenomenon in question. If… E is derived prior to the occurrence of the phenomenon it
describes, we speak of a prediction.”

However, I still suspect that the requirement that all sufficient explanations are
characterized as complete explanations is far too strong. We can distinguish between
what constitutes a sufficient explanation and what constitutes a complete explanation.
Whereas a complete explanation requires that all mystery is removed, such that the
explanans does not call out for further explanation because it is either necessary or
self-explanatory; a sufficient explanation only requires that mystery regarding the
explanandum be removed.
In illustration of this point, consider the following claim: Kristoffer chooses to
drink coffee because he is tired. This claim sufficiently explains why Kristoffer
chooses to drink coffee because it removes any mystery about why Kristoffer is
drinking coffee. However, it is not a complete explanation because it fails to tell us
why Kristoffer is tired, why he is free to make choices to buy coffee, or even why he
exists to buy coffee at all. Hence, while a complete explanation implies logical
entailment (if q completely explains p, then q logically entails p), a sufficient
explanation does not.
However, by denying that a sufficient explanation constitutes a logically
sufficient explanation, the PSR is again at odds with contemporary science. This is
because it conflicts with the Deductive Nomological (DN) model of explanation,
which defines explanation in terms of logical entailment.77 According to the DN
model, an event e is explained if and only if a description of e is the conclusion of a
valid deductive argument, whose premises involve a law-like generalization (L) and a
set of initial conditions (C).78 Hence, a sufficient explanation for e is that it follows
deductively from C and L. Consider the following example for illustration:
The man’s brain was deprived of oxygen for five continuous minutes (C)
Anyone whose brain is deprived of oxygen for five continuous minutes will
sustain brain damage (L)
This is the second sense of ‘scientific explanation’ that I alluded to in the introduction and
is to be distinguished from the first sense which just refers to the kinds of explanations
expressed in scientific textbooks, that are often only partial explanations of scientific
phenomena.
78
Definition from Psillos (2002, 219).
77
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--------------------------------------------------------------------------------------------------Therefore, the man has sustained brain damage (e)

There are a number of problems with the DN model of scientific explanation; for
example, it allows us to switch the initial conditions and the event to generate an
explanation, which gets the causal direction of explanation wrong.79 There are also a
number of competing theories of scientific explanation, for example the Causal
Mechanical Model, or the Unificationist Account of explanation. The fact that there
are adequate alternatives to the DN model ensures that the PSR still falls within the
realm of naturalistic metaphysics by corresponding with current scientific practices.
However, by denying that sufficient explanation implies logical entailment, it
automatically rules out the DN model, which is by far the most widely accepted
model of scientific explanation. It’s not clear to what extent we should expect a
metaphysical principle according to which every fact and event has a sufficient
explanation to dictate which model of explanation we should endorse. This seems to
violate the naturalistic constraint according to which science informs metaphysics and
not the other way around.
The PSR is clearly in trouble. Despite having rejected Leibniz’s rationalist
account of explanation rooted in highly suspect theological considerations, it cannot
escape the necessesitarian consequences that arise from the necessary truth of the
PSR. This brings the overall plausibility of the PSR into question.
However, even if we deny the PSR wholesale, most people will still want to
accept a restricted version applying specifically to events, such that every physical
event has a cause, even as a contingent matter of fact. 80 We all assume, for instance,
that the explosion of The Challenger is caused by something. The question is whether
this belief is true because it is a contingently true generalization, because it is highly
probabilistic or because all facts and events necessarily have explanations. The
difference in the former two cases is that they are only true for the most part (Pruss,
2006: 264).

79

See the famous example of the explanation of the height of a flagpole with respect to the
length of its shadow in Psillos (2002, 224-226).
80
There may still be some events that flout this principle, for example, some quantum events
seem to lack causal explanations. This suggests that we may not even want to retain a causal
version of the PSR.
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What it means for something to be true ‘for the most part’, and which
contingent facts, if any, might be exceptions, is a question for another research
project. What is relevant for this project is establishing whether further explanation is
required in one particular case: whether substantivalists are required to answer
Leibniz’s question of why the history of the universe occupies this spatio-temporal
region rather than any other. My aim, and the focus of the following section, is to
establish to what extent this is a reasonable request in light of the failure of the PSR.

4.2 The Legitimacy of Metaphysical Questions
According to substantivalism, the history of events in the universe occupies, as a
whole, a particular spatio-temporal location. Why, given the infinite number of
different spatio-temporal locations it might have occupied, does it actually occupy
this particular location?
By assuming that this is a legitimate question, we are assuming that further
explanation is required; that there is an answer, but as yet we do not know what it is.
This implies that substantivalism is explanatorily inadequate: that by failing to
provide a response, it fails to explain everything there is to know about the location of
events in space-time. However, it is my view that despite what our common sense
intuitions might tell us, not every contingent fact requires a further explanation. Some
facts are fundamental and as such have no non-circular explanation. Hence, just
because we can formulate a ‘why?’ question does not automatically imply that there
will be a corresponding answer. In such cases, the response: “because it just is” is
perfectly adequate. If the location of the history of events in the universe is a
fundamental fact and thus does not require a further explanation, then Leibniz’s
rejection of substantivalism is unfounded.
In what follows I will assess the legitimacy of this question in light of the
failure of the PSR. I will begin by drawing a distinction between facts whose
explanations are unknown and facts for which there is no further explanation. A
commitment to substantivalism is only problematic insofar as it implies the existence
of the former.
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The Brute Fact View
In §4.1 I recast Leibniz’s objection to substantivalism as a violation of the following
methodological principle:

M1: If a theory entails a distinction between two possible states of affairs, A and B,
for which there can be no sufficient explanation why A exists (or is actualized) instead
of B, then that theory is false and must be rejected

This is motivated by a commitment to the PSR: that for every fact there is a sufficient
explanation. However, the failure of the PSR brings the overall plausibility of M1 into
question. M1 assumes that there ought to be a sufficient explanation for why possible
states of affairs are actualized: if something exists, then there is an explanation for
why it exists. Furthermore, it suggests that a theory that fails to provide a sufficient
explanation for why it exists is false. But in the absence of the PSR, what justifies
either of these two claims? Why, for instance, does a contingent fact about the
actualization or existence of a state of affairs require further explanation? And are we
justified in rejecting a theory just because it cannot provide an explanation of this
fact? The success of Leibniz’s objection ultimately rests on providing justified
answers to these questions, thus providing independent grounds for the truth of M1.
If the PSR is false, then provided that it does not conflict with some further
causal principle, a theory that fails to explain a contingent fact should not
automatically be rejected.81 At most it seems to imply a theoretical disadvantage of
that theory: all other things being equal, we should prefer theories that do not
postulate contingent facts for which there is no explanation. I suggest that M1 is
therefore modified as the more conservative M1*:
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A theory that allows for unexplained facts about uncaused events is therefore considerably
more problematic than a theory that allows for unexplained facts about what exists.
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M1*: If a theory entails a distinction between two possible states of affairs, A and B,
for which there can be no sufficient explanation why A exists instead of B, then the
theoretical virtues of that theory are diminished.
Accordingly, Leibniz’s objection to substantivalism can be restated as follows: All
other things being equal, we should prefer relationalism to substantivalism because
substantivalism commits us to the existence of an unexplained fact: the fact that the
universe occupies this particular spatio-temporal location.
This preference for theories which keep to a minimum the number of
unexplained facts posited is rooted in the assumption that such facts are mysteries,
and the fewer mysteries the better. Mysteries represent a gap in our understanding,
and theories which postulate unexplained facts are therefore deficient; they fail to tell
us everything there is to know. On the assumption that fewer unexplained facts are
commensurate with more understanding, we should therefore favour theories that
have the most explanatory power. As Friedman (1974, 15) writes, “A world with
fewer independent phenomena is, other things being equal, more comprehensible than
one with more.”
However, to what extent positing unexplained facts is problematic will depend
largely on our understanding of what it means for a fact to be unexplained. There is
clearly a difference for instance, between facts whose explanations have not yet been
discovered (epistemically brute facts) and facts for which there is no further
explanation (ontologically brute facts). The former represents the unknown, the
mystery or the gap in our understanding. We accept these as unexplained facts until
their explanation is later revealed; they are placeholders. But the latter are perfectly
understandable: their explanation consists in their being ontologically brute. Such
facts include physical laws, for example the fact that energy is conserved rather than
created or destroyed. This is a fundamental fact about reality, and as such it has no
explanatory basis beyond itself. Ontologically brute facts represent the bedrock of
explanation and no further explanation is therefore required. Barnes (1994, 64) writes,
“both types of brute facts have no explanatory basis, hence their apparent similarity,
but in one case, the explanatory basis is hidden, in the other… non-existent.”
I follow Barnes (1994) in arguing that it is only epistemically brute facts that
are problematic and should therefore be kept to a minimum. After all, our main point
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of contention is that facts without adequate explanations leave a gap in our
understanding. Ontologically brute facts leave no such gap.
According

to

Horgan

(1993,

150),

ontologically

brute

facts

are

‘metaphysically queer’ and for this reason ought to be rejected (or kept to a
minimum). He writes,
“Even though explanation presumably must bottom out somewhere, it is just not credible
– or even intelligible – that it should bottom out with specific… facts which themselves
are utterly unexplainable and which do not conform to any systematic general principles.”

Putting to one side the assumption that queerness is a satisfactory standard for
rejection, it’s not clear what is so implausible about the existence of ontologically
brute facts.82Assuming that such facts are ‘queer’ because they are ‘utterly
unexplainable’ seems to trade on a misunderstanding of what it is for a fact to be
ontologically brute. Ontologically brute facts are unexplainable only insofar as they
do not increase our understanding when asking a corresponding ‘why’ question.
Asking why a neutron decays at time t, for instance, will only yield answers of the
form “it just does”. Such answers are epistemically unsatisfying to the extent that no
further knowledge is imparted, but this is not to say that such facts are therefore
inexplicable or unintelligible. On the contrary, we have all of the information
regarding the fact in question. To say that a fact is ontologically brute is just to say
that there is no further explanation for it and to this extent they are fully understood.
In the absence of the PSR, such facts are perfectly legitimate, and so I fail to see why
if we acknowledge that explanation must bottom out somewhere, that it should not
bottom out here with ontologically brute facts.
If we relate this distinction between epistemically and ontologically brute facts
to M1*, the lack of a sufficient explanation for the existence of A is only problematic
if it is epistemically brute. This is because we do not know why A exists: A’s
existence is a mystery. However, if the fact that A exists is ontologically brute, then
nothing is left unexplained. This is because by its very nature it does not require a
further explanation. For this reason, M1* should be replaced with M1**:
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See Chapter 2 for detailed arguments explaining why a conflict with common sense is an
inadequate reason for the rejection of a theory.
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M1**: If a theory entails a distinction between two possible states of affairs, A and B,
for which there is no known explanation why A exists instead of B, then the
theoretical virtues of that theory are diminished.

It is important to note that Leibniz would have been very unhappy with this reinterpretation. His objection is that since God is unable to make a rational decision
between indiscernible possibilities, then there is no further explanation for the
location of the history of events in the universe. According to Leibniz, the fact that the
history of events occupies this particular spatio-temporal location is therefore an
ontologically brute fact. He argues that such facts should be rejected on the grounds
that they conflict with the PSR.
However, in order to motivate Leibniz’s argument without the PSR, we have
to interpret the spatio-temporal location of the history of events as an epistemically
brute fact: we do not know why the history of events occupies this particular spatiotemporal location. Thus, all other things being equal, we should prefer relationalism
to substantivalism on the grounds that relationalism commits us to fewer
epistemically brute facts: if relationalism is true, then there are fewer mysteries in the
world.
This argument is unsatisfactory for two reasons. First, it’s not clear that all
other things are equal since GTR favours a substantival interpretation of space-time.
Hence, a comparison of substantivalism and relationalism with respect to the number
of epistemically brute facts they postulate is unnecessary. There are more relevant
factors than merely the number of mysteries each theory leaves unsolved. Second, it’s
not clear that relationalists are committed to fewer epistemically brute facts. One of
the primary reasons for rejecting relationalism is that it cannot explain non-relative
inertial effects because acceleration is a change in motion with respect to an absolute
structure.83 For the relationalist, the fact that there are non-relational inertial effects is
therefore epistemically brute: we do not know why there appear to be non-relational
inertial effects. A commitment to M1** does not therefore pose the serious threat that
Leibniz originally intended.
However, the substantivalist should still be motivated to resist the truth of
M1**. This is because we still want our best theories to be as strong as possible. If we
83

This is illustrated by Newton’s rotating bucket thought-experiment employed in the
Scholium.
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accept M1** and agree that epistemically brute facts ought to be kept to a minimum,
then the substantivalist’s failure to explain why the universe occupies this particular
spatio-temporal location is a weakness, even if admittedly only a theoretical one.84
The question is whether substantivalism is committed to epistemically or
ontologically brute facts: does the fact that the history of events in the universe
occupies this particular spatio-temporal location require further explanation or is it a
fundamental fact about reality? If it is a fundamental fact about reality, and hence
does not require a further explanation, then the truth of M1** has no bearing on the
theoretical strengths and weaknesses of substantivalism.
However, distinguishing between epistemically and ontologically brute facts is
not an easy task. What might now appear to be an ontologically brute fact, for
instance, might later turn out to have been an epistemically brute fact. In other words,
we only discover that it was epistemically brute when we discover its explanation.
The Boyle-Charles law of gases fits this model, since it was considered an
ontologically brute fact until it was later reduced to the kinetic theory of gases. 85 The
fact that gases obey the Boyle-Charles law can be explained in terms of the fact that
molecules obey the laws of mechanics. This discovery consequently changed the
status of the Boyle-Charles law of gases from ontologically to epistemically brute.
This implies that being an epistemically brute fact is only a temporary state – it is a
fact about the state of our knowledge, rather than a fact in itself. How then do we
determine whether substantivalists are committed to an epistemically or an
ontologically brute fact?
There is no clear-cut method for determining when a fact is ontologically
brute, and this is because it is not always clear when we have all of the relevant
information.86 However, one approach is to consider what might constitute a further
explanation. It is clearly a metaphysical question, but is it a causal or a scientific
explanation that we are after? In part this can be determined by the nature of what is
purportedly unexplained. The explosion of The Challenger, for example, is an event
84

Furthermore, if M1** is true and there is a sufficient explanation for facts about which
other states of affairs are actualized, then the substantivalist’s failure to provide a sufficient
explanation for the spatio-temporal location of the universe is ad hoc. Why, for instance, is
this the only fact that yields no explanation?
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Example from Friedman (1974).
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It is perhaps for this reason that ontologically brute facts are viewed with suspicion.
However, that we have not established a method of determining when a fact is ontologically
brute is not an indication that such facts do not exist.
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and thus clearly requires a causal explanation.87 On the other hand, the fact that apples
fall towards the earth when dropped, or that light is refracted by a prism look
scientific in nature. As such, the task of determining whether they are ontologically
brute depends on whether they are deducible from a more encompassing scientific
theory.88 Even if we cannot provide a further explanation, by identifying what kinds
of explanation are appropriate, this allows us to determine when a contingent fact is
epistemically brute. I know that there is a further causal explanation for the explosion
of The Challenger for instance, regardless of whether I know what that cause is, and
this is sufficient to determine that it is epistemically and not ontologically brute, if
brute at all.
However, for the substantivalist, establishing an explanatory framework for
the fact that the history of events in the universe occupies this particular spatiotemporal location is not so straightforward. This is because it is not obviously a causal
or a scientific explanation that we are after: it is not an event whose cause is
unknown, or a fact potentially derived from a more comprehensive scientific theory.
Perhaps this is because there is no further explanation - perhaps it is a fundamental
fact, and as such has no further explanation. Or perhaps it is because we are looking
for something other than a causal or scientific explanation.89 In what follows, I will
consider what a causal or scientific explanation for the spatio-temporal location of the
history of events in the universe might look like. Only by ruling out such explanations
can we determine to what extent the substantivalist is required to provide an answer to
Leibniz’s question.

Sufficient Explanations

Prima facie, the location of the history of events in the universe does not seem like the
kind of fact that has a causal explanation. Asking what causes the history of events in
the universe to occupy this spatio-temporal location rather than any other seems to
imply the existence of a creator: an entity that has the power to make choices about
the spatio-temporal location of events. This is certainly what Leibniz had in mind: the
location of the history of events is caused by God’s rational decision to actualize the
87

Assuming that all events have causes.
Assuming that we accept the DN model of scientific explanation.
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Potentially, a statistical explanation might also be sufficient here.
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best of all possibilities. This is what prompts his objection to substantivalism in the
first place, since it is not possible to make a rational decision to actualize the best of
all possibilities if those possibilities are all qualitatively indiscernible. However,
without first assuming the existence of a creator, this causal question seems to lack
context.
Leibniz’s assumption is that if there is not an adequate causal explanation for
the spatio-temporal location of the history of events then there is not an explanation: it
is an ontologically brute fact. It is not immediately clear why this is true. There might
for instance be an adequate scientific or probabilistic explanation. However, before I
proceed to consider alternative types of explanation, let us first consider whether it is
possible to give an adequate causal explanation for the spatio-temporal location of the
history of events, which does not automatically presuppose the existence of a creator.
It is not immediately clear, for instance, that a causal explanation has to lie outside of
the causal chain itself.
Here I find it useful to look at how A-theorists respond to a similarly
structured objection in the philosophy of time. The impact of this objection can be
seen in relation to a particular formulation of the A-theory of time called the moving
spotlight theory.90 On this view, eternalism – the doctrine that all past, present and
future times exist, is combined with the theory of temporal becoming. Temporal
becoming has two standard components: [1.] there is an objective (non-relative) fact
about which time is present, and [2.] which time is objectively present changes. The
present time is thus endowed with a special metaphysical status, ‘NOW’: the time on
which the metaphorical spotlight is shining. In contrast, past and future times reside in
darkness. However, this special status is short-lived because the spotlight is
continuously moving: The NOW moves along the temporal series from earlier to later
times.

Figure 1.

Past……past……past……present……future……future……future
NOW
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Although it has been advocated as a reason to reject all formulations of the A-theory (Smart
(1963) and Grunbaum (1967)).
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Both Smart (1963) and Grunbaum (1967) have argued that this interpretation of the
A-theory of time is implausible on the grounds that it cannot explain why, given that
all times are equally real, the spotlight shines on this moment rather than any other.
Why is this moment NOW? Smart (1963, 139) writes,
“If past, present, and future were real properties of events [i.e., properties possessed by
physical events independently of being perceived], then it would require [non-trivial]
explanation that an event which becomes present [i.e., qualifies as occurring now] in 1965
becomes present [now] at that date and not at some other (and this would have to be an
explanation over and above the explanation of why an event of this sort occurred in
1965).

As Craig (2000) is quick to point out, this question should not be confused with the
tautological question, why is the present date present? Obviously, the only time at
which the present time is present is the present.91 Rather, we are concerned with why
any particular time is present instead of past or future given that all times have the
same ontological status.92 This objection has a very similar structure to Leibniz’s
objection to substantivalism. As Craig (2000, 118) conveniently puts it “Just as it is a
significant question, ‘Why is this world, among all possible worlds, actual?’ so it is
significant to ask, ‘Why is this moment, among all possible moments, now?’”
Craig approaches this question as a causal question: what causes the present
moment to become present now, rather than at some other time? This parallels our
question about what causes the history of events in the universe to occupy this spatiotemporal location, rather than any other. His response is to fix the first moment in
time. The idea is that by establishing a first moment, this provides the moving
spotlight theorist with a foothold for inferring the location of the present. Hence, this
moment is NOW because the first moment was present n number of years ago. Craig
(2000, 119) writes,
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This is the mistake with which he charges Smart (2000, 117).
This is the metaphysical analogue of Bourne’s (2006) epistemic objection to the moving
spotlight theory ‘when am I?” According to Bourne, moving spotlight theorists (and also
growing block theorists) cannot adequately explain how we know that we are present and not
past or future. He refers to this as the ‘present problem’. For further discussion and responses
also see Braddon-Mitchell (2004) and Forrest (2004).
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“But if the first moment is thus anchored in place, then so is the second moment, and the
third, and the fourth, and so on. We can say of any time that the reason it is present is
because n years earlier there was a beginning of time and a first moment which was
present. The location of the present is thus founded upon the bedrock of the first moment
of time.”

The burden of explanation is shifted onto the first moment: instead of asking why the
present moment becomes present now, we can ask why the first moment was present
when it was present. However, as Craig points out, it doesn’t make sense to ask why
the first moment is NOW because it is inconsistent for the first moment to have
occurred at an earlier or later time. He writes,
“…it makes no sense to ask why the first moment had not already occurred, since the
word ‘already’ betrays the assumption of a time before time. Similarly, it cannot be
sensibly asked why it was not the case that that first moment had yet to occur, for in that
case it would not be the first moment of time.” (2000:119)

This seems to represent a shift from a commitment to an epistemically brute fact to a
commitment to an ontologically brute fact. In the former case, the explanation for
why this moment is present NOW is unknown, whereas in the latter case there is no
further explanation for why the first moment is NOW.
However, the idea that the moving spotlight theory is committed to the
finitude of the past is highly suspect. While Craig maintains that time must therefore
have a beginning, it’s not clear that a metaphysical theory of time should
automatically determine the finitude of the past entirely independently of empirical
data.93 This is because substantive facts about the physical nature of reality should not
be determined entirely on a priori grounds and independently of scientific theory. In
the words of E.J. Lowe (2011, 5), while it is the responsibility of metaphysics to
inform us of the possible fundamental structure of reality, it cannot tell us which of
these possibilities is actual. This is a job for science. Hence, even if there are good a
priori reasons for thinking that space-time is finite (which in this case, it’s not clear
that there are) such reasons need to be at least supported by physical evidence.
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In fact, Craig has theological reasons for thinking that time has a beginning.
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This is the same objection I raise in Chapter 2 against event theorists who
include a temporal component in the identity conditions for events, without first
considering how this corresponds with current space-time theories. Hence, just as the
structure of space-time should not be decided as the result of an a priori commitment
to a metaphysical theory of events, the finitude of the past should not be determined
as a result of a metaphysical commitment to the moving spotlight theory of time.94
Putting this objection to one side, can Craig’s approach shed any light on how
we might approach Leibniz’s question to the substantivalist? Craig’s strategy is to
explain the location of the present moment in relation to the first moment. It strikes
me that we can provide a similar explanation for the spatio-temporal location of the
history of events by establishing the location of a first event. The idea is that we can
infer the location of subsequent events by establishing the location of the first event,
thus providing a causal explanation for the location of the history of events as a
whole. This is to give an agglomerative explanation for why the history of events
occupies this particular spatio-temporal location.
This type of explanation is distinctively Humean in nature, and assumes that if
we sufficiently explain each member of an aggregate, then we have sufficiently
explained the whole. Hume (1779, part IX) writes:
“Did I show you the particular causes of each individual in a collection of twenty particles
of matter, I should think it very unreasonable, should you afterwards ask me, what was
the cause of the whole twenty. This is sufficiently explained in explaining the cause of the
part.”

There is no further cause residing outside of the series of events that acts as the cause
of the series of events as whole, thus circumventing the need for a necessary creator.
However, even if we accept that this type of agglomerative explanation is
legitimate, it’s not clear that the substantivalist can successfully establish the spatiotemporal location of token events by appealing to the location of a first event. 95 This
is because, according to substantivalism, time and events are ontologically
94

The idea that the moving spotlight theory of time provides evidence for the finitude of the
past is especially suspect, because not only is it not supported by physical evidence, but it
conflicts with current science, because it is prima facie incompatible with the Special Theory
of Relativity (STR) (Skow, 2009).
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See Gale (1991) for why explanation is not agglomerative.
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independent. Hence, fixing the first moment in time does not automatically determine
the location of the first event: the first event might have occurred at a later time.96
Furthermore, even if we grant that the first event coincides with the first moment of
time, this is only sufficient to determine the subsequent order of events and not the
times at which they occur. Metaphysically speaking there is no reason, for instance,
why events might not take twice as long.97

Figure 2.
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If we allow for this possibility, then fixing the spatio-temporal location of the first
event will be insufficient to fix the spatio-temporal location of subsequent events:
there is no method for determining whether event e2 occurs at t2, or t3… etc…
Hence, a causal explanation in which we explain the whole (the history of events) in
terms of its aggregate parts (token events) is not an option for the substantivalist.
However, this metaphysical possibility is far too improbable to be considered
a real threat. After all, we are interested in the realm of physical possibility, and more
specifically the realm of physical possibility according to GTR. This is especially
important if we are to work within the naturalistic methodology I outline in Chapter 1.
Once we also take physical laws like velocity into consideration, there seems to be no
reason why we cannot infer the spatio-temporal location of the history of events by
establishing the location of a first event. Sklar (1974, 180) clearly has something like
this response in mind. He writes,
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Presumably there is still a fact of the matter about the spatio-temporal location of the first
event, so once we have that, we can establish the spatio-temporal locations of subsequent
events.
97
Although, presumably, if we know the duration of events and the temporal distances
between them, we would be able to work out the temporal locations of subsequent events.
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“…if we take “giving a sufficient reason” for a fact as doing what scientists ordinarily do
– invoking initial conditions as well as laws to explain a present fact in terms of past facts
and operative forces of change – then we can give a sufficient reason for the “absolute”
place of the material world in substantival space.”

This is to provide a scientific explanation for the location of events in the actual world
in which causal laws feature among the premises. Consider again the Deductive
Nomological (DN) model of scientific explanation, which defines explanation in
terms of logical entailment. According to the DN model, the explanation of a fact is
the conclusion of a valid deductive argument whose premises specify a law-like
generalization (in this case, a causal law) and a set of initial conditions. This seems to
be precisely what is going on here. Although Leibniz would certainly have rejected
this explanation on the grounds that contingent facts cannot be explained in terms of
other contingent facts, this response is grounded in the truth of the PSR, which I have
already rejected as unsatisfactory.
There is still the outstanding problem that a commitment to substantivalism (a
metaphysical theory) entails that time had a beginning. This is among the reasons that
I objected to Craig’s response above, because such considerations should not be
decided as the result of an a priori commitment to a metaphysical theory. However,
unlike the moving spotlight theory, substantivalism is supported by a substantive
physical theory, because the primary reason for adopting substantivalism is that it is
supported by GTR. Hence, the substantivalist’s commitment to a first moment is not
wholly a priori and is relevantly supported by the physical data. For this reason, a
commitment to a first moment is far less suspect for substantivalists than it is for
proponents of the moving spotlight theory of time.
However, providing a scientific explanation for the spatio-temporal location of
token events in this world fails to answer satisfactorily Leibniz’s question. Leibniz
wants to know why this world is as it is and not otherwise: why this world is
actualized over the possible alternatives. Thus, while we might be able to explain the
spatio-temporal location of token events in this world by specifying causal laws and a
set of initial conditions, this fails to explain why this particular world is actualized
instead of a world in which the history of events occupies a different spatio-temporal
location. We might still ask, for instance, why this world, and not some other? What
might plausibly count as a further explanation will therefore lie outside the scope of

Chap. 4 – On Explanatory Adequacy 99

causal or scientific explanation. With respect to M1**, insofar as there is a further
explanation for why A exists instead of B, it is neither causal nor scientific in nature.
Leibniz’s question is a modal question pertaining to why certain possibilities
are actualized. It strikes me that this is just one among many similarly perplexing
metaphysical questions: Why do these objects exist? Why do these laws of nature
obtain? Why is there something rather than nothing? All of these questions rely on the
premise that the universe might have been in any number of ways different. It might,
for instance, have contained purple unicorns, or existed with different laws of nature,
or not at all. Moreover, if substantivalism is true, it might have existed with the
history of events shifted over in space-time. Plausibly, one goal of the metaphysician
is to explain in each case why this reality exists over any number of possible
alternatives. This is to assume that there is a further explanation for why the universe
is as it is: in other words, the fact that this reality exists is epistemically brute.
However, as we have seen, these questions do not have causal or scientific
answers. While we might be able to explain how the universe exists in terms of causal
laws, for example by explaining the Big Bang in terms of quantum vacuum
fluctuations, this only serves to explain how this particular universe came into
existence and not why this universe exists rather than any other. It fails to explain, for
instance why a universe exists in which causal laws hold at all. If such questions
cannot have causal or scientific answers, then they automatically conflict with the DN
model of scientific explanation, since causal laws and initial conditions will not
sufficiently explain why this particular world exists. To this extent, they are
discontinuous with contemporary science. While they do not conflict directly with
scientific data in the same way that adopting presentism conflicts with the special
theory of relativity (STR), they are not informed by or relevant to science, thus
violating the naturalistic methodology I advocate in Chapter 1.
In fact, it seems as if no amount of empirical data about the way the world
actually is will ever explain why the world is this way rather than some other way.
For this reason, even if such facts are not ontologically brute, and we can potentially
provide a further explanation for the fact that this reality exists, it is highly
questionable what such explanations can contribute to our overall knowledge of the
world. In the words of Ladyman and Ross (2007: vii) “[It] fails to qualify as part of
the enlightened pursuit of objective truth.” If the explanations for such facts are not
informed by modern scientific theories or empirical data, then I highly suspect that
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the only relevant criterion of adequacy is their overall alignment with common sense,
which I have already dismissed as an adequate basis for knowledge. Hence, even if
such facts turn out to be epistemically rather than ontologically brute, I am tempted to
think that they are not worth discussing.
In relation to the questions ‘why is there a universe?’ and ‘why does this
universe exist?’ Parfit (1998, 2) asserts that “even if these questions could not have
answers, they would still make sense, and they would still be worth considering.”
This is a peculiar position to hold. It’s unclear why a question for which we are
unable to provide an answer is worth considering at all. Parfit (1998) suggests that by
studying such perplexing questions we might be able to make some progress with
respect to understanding the objective nature of reality, even if we cannot provide an
answer to the overarching question itself. However, it’s not clear what kind of
progress we can realistically make if this quest to understand the nature of reality does
not at least involve an examination of empirical data (how the world actually is).
Parfit’s comment seems to imply more about the value of the process of inquiry than
it does about the nature of explanation. But, it’s hard to see what value lies in
pursuing a question whose answer is, in principle, beyond our epistemic reach, if it
even has one at all. Perhaps there is certain pragmatic or intellectual value that can be
attached to enquiries such as these, but insofar as our goal is to discover what reality
is like, it will not help our cause to pursue questions that are in principle
unanswerable. It may make us better at solving puzzles, or help us discover new
conceptual distinctions, or hone our critical thinking skills, but that is not what we are
trying to achieve here.
Leibniz’s question to the substantivalist is clearly a species of a much broader
category of metaphysical questions which either do not have answers, or whose
answers are beyond our epistemic reach. If the former is true, then such questions are
redundant, since the facts they purport to explain are ontologically brute and hence do
not require a further explanation. On the other hand, if the latter is true, then they are
not worth considering - they are puzzling precisely because they do not have an
empirical basis. In either case, the fact that the substantivalist is unable to provide a
further explanation for why this particular world exists is unproblematic. According
to M1**, if something exists, then there is a reason for why it exists, but insofar as
that reason lies outside of the scope of causal and scientific explanation, the demand
for a further explanation is unwarranted.
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At the beginning of this section I proffered two questions: [1.] In the absence
of the PSR, why does a contingent fact about the actualization or existence of a state
of affairs require a further explanation? And, [2.] What justifies the rejection of a
theory if it cannot provide an explanation? The success of Leibniz’s objection to
substantivalism rests on providing justified answers to these questions.
In light of the failure of the PSR, the claim that a theory ought to be rejected
on the grounds that it cannot provide an adequate explanation is far too strong. If the
PSR is false, then not all contingent facts have further explanations, and so the failure
of a theory to provide a further explanation for a fact is not an indication that it is
false. At most, it implies a theoretical disadvantage of that theory. As a result, what
Leibniz originally proposed as a reason for rejecting substantivalism, now only stands
to weaken it.
We can provide a response to the question outlined in [1.] only insofar as we
accept that the failure to provide an explanation for a contingent fact leaves a gap in
our understanding. Facts about why one state of affairs is actualized over another are
mysteries, and the fewer mysteries the better. However, such facts are only mysteries
insofar as we assume that there is a further explanation for them, where that
explanation is unknown. Some facts, however, are fundamental, and as such do not
require further explanations. In the absence of the PSR, the success of Leibniz’s
argument therefore rests on the assumption that there is a further explanation for why
this particular world is actualized. However, since it is neither a causal nor a scientific
explanation that we are after, it’s unclear why the substantivalist, even if they accept
this premise, should take this demand for a further explanation seriously.
This is a far cry from Leibniz’s original argument. According to Leibniz, since
God is unable to make a rational decision between indiscernible alternatives, there can
be no further explanation for why the history of events in the universe occupies this
particular spatio-temporal location rather than any other. He rejects substantivalism,
not because he takes this fact to be a mystery, but because it does not yield a further
explanation and hence conflicts with the necessary truth of the PSR. In its original
form Leibniz’s argument therefore rests almost entirely on the truth of the PSR.
Without the PSR, Leibniz has no basis for rejecting facts for which there is no further
explanation. The collapse of the PSR therefore brings his objection toppling down
with it.
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Conclusion
I began this chapter with an intuition: that there is always an explanation for why
things are as they are. The PSR certainly gives credence to this intuition. As Rescher
(1995, 1) puts it, the PSR provides “a basis for understanding why it is that what is so
is so and what is not is not.” However, the PSR is ultimately implausible. If we accept
that the conjunction of all contingent facts is explained by an overarching necessary
fact, then assuming that explanation implies logical entailment, it follows that all
contingent facts are therefore logically necessary. Denying this assumption is not an
option for proponents of the PSR, since logical entailment encapsulates precisely
what we mean when we say an explanation is complete: R is a complete explanation
for S insofar as R logically entails S. This is problematic because it conflicts with
current scientific models of explanation in which contingent facts are explanations for
other contingent facts. It also entails the collapse of our modal distinctions, since if all
facts are logically necessary then it is no longer meaningful to ask whether x might
not have been the case.
When confronted with a fact, we automatically seek to know the reason why.
But this tells us more about human psychology than it does about whether contingent
facts require an explanation. In light of the failure of the PSR it seems that despite our
common sense intuitions, a “why?” question will not always have a satisfactory
answer however much we desire there to be one. Some facts, for instance, are
fundamental, and as such do not require further explanations. Such facts are
ontologically brute and therefore have no explanation. These include physical laws,
such as the kinetic theory of energy and the law of thermodynamics. These laws
represent comprehensive theories, and as such do not feature as the conclusions of
deductive nomological arguments. In this context, “why” questions, such as “why is
the kinetic theory of energy true?” will only yield answers of the form “because it just
is.” This response is epistemically unsatisfying, but in light of the failure of the PSR,
it is perfectly legitimate.
Some facts are not obviously fundamental, but they fall outside of the scope of
causal or scientific explanation. In asking why a world containing purple unicorns
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fails to exist, for example, I am not asking what caused a purple-unicorn-free world to
exist, and neither am I requesting a scientific theory prohibiting the existence of a
world filled with purple unicorns. It’s not clear what kind of initial conditions and
laws would be appropriate in such a case. Such questions, while they do arguably
make sense, do not have an empirical basis and for this reason are not worth
considering. Any explanation for why a purple-unicorn-free world exists, if it is not
ontologically brute, has an entirely a priori basis and thus fails to contribute to our
overall knowledge of the world.
Since the PSR is false, Leibniz’s rejection of substantivalism is unfounded. At
most we can argue that the theoretical virtues of substantivalism are diminished on the
grounds that they potentially violate a methodological principle such that
epistemically brute facts should be kept to a minimum. Substantivalists are unable to
provide a further explanation for why this particular world exists in which the history
of events occupies this particular spatio-temporal location. This might be because
such facts are ontologically brute and thus do not yield further explanations, or it
might be because providing a further explanation is beyond our epistemic reach since
it does not have an epistemic basis. In either case the fact that the substantivalist is
unable to provide a further explanation seems relatively unproblematic.
Even if we acknowledge that this is a theoretical disadvantage for the
substantivalist, substantivalism is currently our best theory of space-time consistent
with GTR. This overrides any potential theoretical disadvantage. Furthermore,
relationalists are unable to explain non-relative inertial effects, a phenomenon that
does potentially have a scientific explanation. This places the relationalist equally (if
not more so) at odds with the principle that epistemically brute facts ought to be kept
to a minimum. For this reason substantivalism is certainly no worse off than its
competitor with respect to its theoretical virtues.
In both this chapter and in the previous chapter I consider the threat from the
Leibniz shift argument, according to which substantivalism entails an infinite number
of possible worlds which differ only with respect to how the history of events is
located in space-time. Leibniz rejects such possibilities on two grounds: [1.] Such
possibilities are indiscernible (they do not differ in any qualitative way), thus
violating the principle of the identity of indiscernibles; and [2.] there can be no
explanation for why this world is actualized over the alternatives, thus violating the
principle of sufficient reason. Ultimately, both of these objections are unfounded. At
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the very most, all Leibniz succeeds in demonstrating is that substantivalism has a
number of theoretical disadvantages: that it conflicts with considerations of
quantitative parsimony and is possibly committed to epistemically brute facts, which
ought to be kept to a minimum. In light of the fact that substantivalism is entailed by
our best current scientific theory, such considerations hold very little weight.
In what follows I will introduce and discuss a technical interpretation of the
Leibnizian-style possibilities, called the hole argument. This influential argument has
featured prominently in current work on substantivalism in the philosophy of science
and shows that substantivalism in GTR leads to a radical form of indeterminism
regarding the spatio-temporal location of events. Many philosophers of science have
endorsed this line of argument and contended that it poses a serious threat to
substantivalism, to the extent that it should either be rejected or redefined in such a
way that it makes the indeterminism go away. My aim is to identify the source of this
threat and to consider the real reason that we should take the failure of determinism so
seriously.
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Chapter 5
Indeterminism and The Hole Argument
“The whole is in each and every part, and welds it with the rest into an
absolute unity, an iron block, in which there can be no equivocation or
shadow of turning”
James (1956, 150)

The hole argument is an attempt to show that space-time substantivalism is untenable
on the grounds that it renders general relativity indeterministic with respect to how the
fields of space-time are spread over space-time points. This indeterminism is taken to
flow from a direct interpretation of the representation relation between the models of
general relativity and physically possible worlds, concomitant with space-time
substantivalism. This argument is now a standard piece of equipment in the
philosopher of science’s toolbox and is seen as a justifiable reason for adopting an
alternative conception of space-time (Earman and Norton 1987; Stachel 1980, Gaul
and Rovelli 2000). However, without having first established the failure of
indeterminism it’s not entirely clear what the threat from the hole argument consists
in. Why does the mere possibility of indeterminism automatically rule out
substantivalism?
The primary motivation for the rejection of substantivalism is methodological
in nature. Determinism is a physical theory according to which every event is
necessitated by prior events and conditions together with the laws of nature, and
hence, it is thought, should not be ruled out by a commitment to a metaphysical
theory. If substantivalism is true, and is inconsistent with determinism, then no
amount of future evidence could ever prove that determinism is true, and this is to
proceed a priori in the investigation of matters that ought to have a scientific (and
hence empirical) basis. This corresponds with the naturalistic methodology I endorse
in chapter 1, according to which metaphysics should be premised on scientific results
and should therefore not make substantive claims about the nature of the physical
world independently of physical evidence.
The force of this objection depends on the assumption that our commitment to
substantivalism is entirely a priori in nature. However, our reasons for endorsing
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substantivalism are clearly a posteriori –substantivalism follows most naturally from
GTR, thus satisfying this methodological constraint. For this reason, I argue that it is
the commitment to a direct or one-to-one interpretation of the representation relation
between models and worlds, and not the failure of determinism, that presents the real
threat from the hole argument. Responses to the hole argument will therefore either
deny that this interpretation is a definitive commitment of substantivalism, or reinterpret determinism in such a way that the models of GTR do not represent
genuinely distinct possible worlds. It is this latter consideration that I will explore in
this chapter.
This chapter divides into three main sections. In §5.1 I will begin by
introducing some background material that is essential to understanding what follows.
This will involve an illustration of the mathematical devices used in setting up the
hole argument. In §5.2 I will explore the threat of indeterminism entailed by the hole
argument. This prompts a discussion of the methodological constraints on
metaphysics with respect to what it can ultimately hope to contribute to the field of
science, and the significance of following a naturalistic methodology in which
metaphysics is informed by science.
In §5.3 I will attempt to characterize determinism in such a way that the
models of general relativity do not result in physically distinct possibilities. This is to
rule out haecceitistic differences as relevant to determinism: different possible worlds
must be qualitatively different before they threaten determinism. The question is to
what extent this is a plausible option for substantivalists, who claim that haecceitistic
differences are genuine physical differences.
By the end of this chapter we should have a clearer understanding of the real
threat against substantivalism from the hole argument. Although this threat comes
from the philosophy of science, I suggest that its basis is almost entirely metaphysical
in nature.

5.1 Space-time in General Relativity
While it is generally conceded that substantivalism is the best conception of spacetime consistent with GTR, the mathematical formalism in which it is couched renders
a commitment to substantivalism highly problematic. GTR is indifferent to which
points underlie which dynamical fields in space-time models, and for space-time
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substantivalists, where such models are invested with physical reality, this
indifference leads to an indeterminism regarding the distribution of fields over spacetime. This is captured by the hole argument, the significance of which was first
recognized by Stachel (1980) and later employed by Earman and Norton (1987)
against a traditional conception of substantivalism.98 The purpose of this present
section is to establish precisely what allows the hole argument to get its grip.

An Illustration of the Mathematical Devices Used

In the philosophy of science, theories of space-time are typically formulated in the
language of model theory and concern the mathematical structure of space-time and
the sets of models associated with those structures. Generally speaking, the models of
a space-time theory satisfy the field equations proposed by that theory, and are
usually interpreted as representing the possibility space or physically possible worlds
according to that theory. An understanding of the technical terminology is important
in recognizing how the hole argument arises in the context of GTR.
Mathematical models in GTR are specified by the triple <M, g, T>, where M
is a differentiable manifold of space-time points with a topology, g is the metric field
tensor which specifies the distances and geometrical relations between points and T is
the stress energy tensor which encodes the distribution of matter and energy in spacetime. The gravitational field of GTR is identified with the metrical structure of spacetime.
Thus far I have focused on an interpretation of substantivalism in which the
manifold M represents space-time, and the metric field and stress energy tensors g
and T represent the contents of space-time. In other words, I have treated substantival
space-time as an independent structure, occupied by material objects and events. In
the philosophy of science this is known as manifold substantivalism, and it amounts to
a realism about space-time points along with their topological and differential
properties. According to Earman and Norton (1987), manifold substantivalism is the
best candidate for what represents substantivalism in GTR, since it is the only form of
substantivalism that allows for a clear-cut distinction between space-time and matter:
the container and the contained. If, for instance, we also include the metric field
98

The hole argument was originally introduced by Einstein (1913) as an argument against the
use of generally covariant field equations in general relativity.
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(represented by the metric tensor g) as constituting space-time, then space-time is
dynamical and cannot be distinguished from the physical fields in space-time.
Manifold substantivalism therefore most closely resembles the traditional conception
of absolute space advocated by Newton, according to which space and time are just
collections of points and instants. Later we will see reasons to question this
identification, but for now we will proceed with Earman and Norton (1987) as if
manifold substantivalism is the most defensible form of substantivalism in GTR.
GTR is described as a generally covariant theory, which means that all of the
dynamical fields of space-time (specified by the metric and stress energy tensors g
and T) can be shifted over the space-time manifold to generate a new model of that
theory.99 This is called a transformation or diffeomorphism, and involves the carrying
along of g and T over M in a smooth and invertible manner. The original model and
the diffeomorphic model are identical insofar as the relations between g and T remain
the same, but differ with respect to how g and T are located over M: whereas in the
first model g and T might occupy point x of M; in the second model they might
occupy point y of M. All that is required is that the topology of the manifold remains
the same.100
General covariance ensures the preservation of the form of the laws of GTR
when the dynamical fields are shifted over M. If the distribution of g and T over M in
the first model satisfies the field equations of GTR, then the distribution of g and T
over M in the diffeomorphic model will also satisfy the field equations of GTR. Thus,
if <M, g, T> is a model of GTR, and h is a diffeomorphism of g and T over M, then
the carried along tuple <M, h*g, h*T> is also a model of GTR. Since we can apply
arbitrarily many diffeomorphisms to the original model, it follows that there are
arbitrarily many models that differ with respect to how g and T are located over M.

99

I am interpreting general covariance in an active sense. See Friedmann (1983) for a detailed
discussion of active versus passive covariance.
100
The literature on active general covariance varies with respect to whether the
diffeomorphisms are applied to the dynamical fields or to the points of the space-time
manifold. Whereas Hoefer (1996) specifically refers to the ‘shifting around’ of space-time
points under the contents of space-time, Norton (1988) refers to the ‘rearrangement’ of the
contents of space-time over the point manifold. Hoefer defines this latter view as the ‘inverse
way’ of applying active covariance, but ultimately both modes of representation are
equivalent. I will focus on Norton’s inverse interpretation in which the diffeomorphism
applies to the metrical fields because it corresponds with how I have framed the debate thus
far.
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The complete set of diffeomorphic models generated in this way provides an
equivalence class of models known as an orbit of <M, g, T>.
If we interpret diffeomorphically related models as representing distinct
physical possibilities, then each model of the orbit <M, g, T> represents a distinct
physically possible world according to GTR. These possible worlds are
observationally equivalent, but they make different physical claims: the fields
distributed in this way, might have been distributed in that way. I shall follow
Rynasiewicz (1994) in calling this direct representation of models and worlds, Model
Literalism:

(ML): models and worlds stand in a one-to-one correspondence such that for every
diffeomorphic model there exists a corresponding physically possible world.101

If ML is true, then diffeomorphically related models represent possible worlds which
differ haecceitistically: they differ in virtue of what they represent de re, but do not
differ in any qualitative way (Lewis, 1986:22). This ought to sound familiar, since
such worlds are the modern-day counterpart of the Leibniz-shift worlds discussed at
length in chapters 3 and 4, and the corresponding models are their mathematical
equivalents. The manifold substantivalist’s willingness to concede the possibility of
the Leibniz-shift worlds is evidence of their commitment to ML. This commitment
flows from the fact that manifold substantivalists treat space-time points as
individuals with primitive identities, and that the very same points therefore appear in
each world. According to manifold substantivalists, there is a deep ontological fact
about which fields occupy which space-time points and so shifting the dynamical
fields over M results in genuinely distinct physical situations. Earman and Norton
(1987, 521) write,
“they must all agree concerning an acid test of substantivalism drawn from Leibniz. If
everything in the world were reflected East to West (or better, translated 3 feet East),
retaining all the relations between bodies, would we have a different world? The

101

As I explain in chapter 3, I intend to remain neutral with respect to which theory of
possible worlds I adopt. Thus, while I will typically express myself, as here, as if possible
worlds exist, this should by no means be interpreted as a commitment to modal realism.
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substantivalist must answer yes since all the bodies of the world are now in different
spatial locations, even though the relations between them are unchanged.”

It is this commitment to primitive identity, and hence also to ML, that Earman and
Norton (1987) look to exploit in the hole argument.

The Hole Argument
Earman and Norton’s hole argument focuses on a specific type of diffeomorphism
called a hole diffeomorphism. The ‘hole’ is an arbitrary region of space-time; it is not
a hole in the space-time manifold, nor need it be empty of matter, although some
choose to represent it as such.102 The diffeomorphism h is applied to g and T over M
inside the hole region, but the distribution of g and T outside of M is unchanged. So,
we have two models of the same orbit: <M, g, T> and <M, h*g, h*T> which agree
over the distribution of g and T over M everywhere except for inside the hole. Given
the freedom of general covariance, both satisfy the field equations of GTR.
Consider a slice ∑ through space-time, such that the hole is to its future. The
initial data on ∑ is identical in both models, because we have selected a
diffeomorphism where the models agree everywhere except within the hole. If, for
instance, we follow the trajectory of a galaxy through ∑ outside of the hole, the
trajectory of the galaxy is identical in both <M, g, T> and <M, h*g, h*T>: in both
models the galaxy will pass through point x on M. However, the data on ∑ will differ
within the hole, for example, in <M, g, T> the galaxy passes through point y on M,
and in <M, h*g, h*T>, it passes through point z on M.
Since manifold substantivalism entails a commitment to ML, such that each
model related by a hole diffeomorphism represents a distinct physical possibility, this
implies that neither the maximal data concerning what happens outside of the hole nor
the field equations of GTR are sufficient to determine the future data of ∑– i.e.
whether the galaxy will pass through point y or point z. Furthermore, as we can pick
out any arbitrary region of the space-time model as the hole, it follows that the
distribution of g and T over M within the hole will never be determined by what is
going on outside of that region. Norton (1988, 58-59) writes,

102

Einstein’s original argument posited a matter-free region.
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“the only way one can determine the model over the entire manifold is by specifying it
everywhere. If the specification omits any neighbourhood no matter how small, the above
construction shows us that the theory will fail to determine the model within that
neighbourhood.”

For this reason, if we treat diffeomorphic models as physically distinct, then there is a
breakdown of determinism.
The type of determinism that Earman and Norton are appealing to is a form of
Laplacian determinism, according to which agreement of a certain kind over a given
region of space-time, ensures agreement of a certain kind throughout space-time. We
can characterize this as follows:

(D): A space-time theory, S, is deterministic if and only if for any models M and M*
according to S, if M and M* are physically equivalent before time t, then they are
physically equivalent for all times after t.

According to D, if manifold substantivalism entails ML, then GTR is indeterministic.
This is because the physical equivalence of GTR models before time t does not ensure
their physical equivalence after t: the future data is not fixed by either the initial data
or the field equations of GTR. In the language of possible worlds, given the history of
past events and the laws of physics according to GTR, there are still many different
possible ways the universe could be tomorrow. Hoefer (1996, 9) writes:
“If A is a spacetime point that will (in fact) exist around here sometimes tomorrow, the
past plus the field equations do not determine whether A will underlie me, or you, or
some part of a star in a distant galaxy.”

Note that nothing observable is rendered indeterministic by the hole argument: it is
not an empirical kind of indeterminism that we could ever detect. Manifold
substantivalism is therefore fully deterministic (and hence unproblematic) at the level
of empirically observable ontology. As Hoefer (1996, 9) remarks, “it does not entail a
failure of determinism in terms of the nonindividualistically-expressed happenings in
space and time.” The problem concerns the empirically unobservable ontology
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regarding which individual points underlie which fields. Another way of expressing
this is in terms of under-determination: there are multiple incompatible interpretations
compatible with GTR (Rickles, 2008: 129).
Leibnizian Equivalence

According to Earman and Norton (1987, 522) we can avoid the indeterminism of the
hole argument by accepting Leibnizian Equivalence, according to which all of the
diffeomorphic models of an orbit represent the same physical situation:

(LE): models and worlds stand in a many to one relationship, such that each
diffeomorphic model represents the same physically possible world.

If we accept LE, then we can escape the indeterminism entailed by the hole argument
because there is no longer a physical difference between the models generated by the
hole diffeomorphism. Thus, while they are distinct mathematical structures, they do
not represent physically distinct possibilities. What the hole argument shows is that a
description of the fields within the hole will not uniquely satisfy Einstein’s generally
covariant field equations and that the evolution of the fields into the hole is therefore
under-determined. However, this does not imply a corresponding under-determination
of the physical fields in space-time. Thus, while, <M, g, T> and <M, h*g, h*T> both
provide solutions to the field equations, they are not physically distinct solutions.
Norton (1999, 8) writes:
“while there are uncountably many mathematically distinct developments of the fields
into the hole, under Leibniz Equivalence, they are all physically the same. That is, there is
a unique development of the physical fields into the hole after all”

This is the standard position favoured in GTR texts (Hawking and Ellis, 1973: 56;
Sachs and Wu, 1977: 2; Wald, 1984: 260) and was the course that Einstein followed
in 1914 in reconciling the hole argument with his generally covariant field equations:
“Those assertions, which refer to physical reality, are not lost then through any
(unambiguous) coordinate transformation. If two systems… are so constituted, that one
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can obtain the second from the first merely through a space-time-transformation, then
they refer to exactly the same thing… For they have all timespace coincidences in
common, i.e. all that is observable.” (Quoted in Norton, 1987: 169)

The thought is that since the tensor fields g and T retain their structure when they are
shifted across the manifold, they pick out exactly the same observable properties, and
should therefore be treated equivalently. This is reminiscent of Leibniz’s motivation
for the rejection of substantivalism discussed in chapter 3, insofar as unobservable or
haecceitistic differences are disregarded. However, whereas Leibniz relies entirely on
verificationist considerations, God’s decision-making processes and PII to motivate
this rejection, we now have the added motivation of avoiding indeterminism, which
has far more polemical force (Earman, 1992: 180).
However, according to Earman and Norton (1987), an endorsement of LE eo
ipso implies relationalism. This is because they treat the denial of LE as equivalent to
ML, which flows naturally from the substantivalist’s conception of space-time points
as robust entities. In accordance with ML, manifold substantivalists must maintain
that for any diffeomorphism h applied to g and T over M, <M, g, T> and <M, h*g,
h*T> represent distinct physical situations. The hole argument therefore hits manifold
substantivalism because it underwrites a direct interpretation of the diffeomorphic
models in GTR.
Since almost all physicists in GTR accept LE, by denying LE manifold
substantivalists are at odds with current physics. This is an example of where
metaphysics and science clearly come apart. Whereas the former endorses a one-toone representation relation between models and worlds; the latter endorses a many-toone representation relation. But to what extent is this divergence problematic?
In chapter 1 I argue that metaphysics should not float free of science: that it
should be informed by science and cohere with current scientific practices. This is to
rule out all of those metaphysical investigations that ignore relevant scientific data, or
favour outdated scientific theories over contemporary ones. The denial of LE (or the
endorsement of ML) is not obviously in breach of either of these methodological
constraints. It is hardly equivalent, for instance, to the anthropological metaphysical
exercise of investigating what follows from obsolete features of classical physics.
After all, manifold substantivalism has not been rendered superfluous by science. But
by straying from ordinary practices in physics, manifold substantivalists are
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unacceptably adding a layer of ontology where physicists explicitly claim there is
none, by introducing primitive identity properties that allow for the possibility of an
infinite number of qualitatively indiscernible possible worlds. Thus, if we accept that
metaphysics ought to cohere with contemporary science, then the question of how
models of space-time theories are interpreted in science should have some bearing on
how we interpret the corresponding ontology in metaphysics.103
There is clearly a tension here. But to what extent this tension is problematic
may depend on our reasons for accepting manifold substantivalism in the first place.
For various explanatory reasons discussed in chapter 1, GTR favours a substantival
conception of space-time. The question is whether Earman and Norton (1987) are
correct in thinking that GTR favours a conception in which the manifold M represents
space-time. If manifold substantivalism is indeed the most plausible theory of spacetime consistent with GTR, then this suggests that their commitment to ML is
motivated in the right way by science. Arguably it should therefore play a role in how
we interpret the ontology of mathematical models. This is something I shall return to
discuss in more detail in §5.2, and again in chapters 6 and 7. But for now, it is
sufficient to point out that the extent to which metaphysics diverges from science in
this instance is not entirely straightforward and may depend on the overall
significance of determinism. Does, for instance, the failure of determinism outweigh
the explanatory considerations for accepting manifold substantivalism over
relationalism in GTR?
The hole argument arises as a result of a number of different commitments.
These commitments include a one-to-one relation between models and worlds; the
individuality of manifold points, and that the very same points are represented in each
model. Earman and Norton (1987) argue that manifold substantivalists are necessarily
committed to all three conjuncts. Thus, without an alternative conception of
determinism on the table, manifold substantivalists are led into an unacceptable
indeterministic corner.
The other contributing factor, which is frequently overlooked, is the general
covariance of the GTR field equations, which are important in yielding this
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One obvious reason for this is that some physicists have taken LE and the physical
insignificance of the points of space-time as pointing towards relationalism (Smolin (2006);
Rovelli (1997)).
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indeterministic result. However, the general covariance of field equations is virtually
inextricable from GTR (Earman, 1992: Chap. 9) and is considered an advantage of
almost all current local space-time theories. This, coupled with a naturalistic
methodology according to which metaphysics should cohere with contemporary
science and not the other way around, signifies that the rejection of general
covariance in order to avoid the hole argument is a course of last resort (if indeed, a
resort at all).
In order to avoid the indeterminism entailed by the hole argument we must
therefore either deny one of the commitments taken as essential to manifold
substantivalism or adopt an alternative conception of determinism: one in which only
qualitative features are relevant. For the remainder of this chapter I shall focus on the
second of these approaches; a strategy endorse by Brighouse (1997) and Butterfield
(1989). But first, I shall begin by examining the real nature of the threat from
determinism.

5.2. The Threat of Determinism
Many philosophers, including Teller (1991), Butterfield (1989), Brighouse (1994) and
Maudlin (1988), have taken the hole argument very seriously, and seen it as a reason
for either rejecting substantivalism or redefining it in such a way that the
indeterminism goes away. The consensus is that the price of manifold substantivalism
is far too high. However, without first establishing the truth of determinism, it is
difficult to see why the hole argument presents such a threat. In the words of Hoefer
(1996, 10), it is a kind of “hamstrung modus tollens” based on the highly suspect
premise that determinism ought to be given a fighting chance.
Prima facie, the failure of determinism is not what is principally at issue here.
After all, as Earman (1986) himself admits, classical physics does not typically
provide a hospitable environment for determinism. The laws of Newtonian
mechanics, for example, allow for the materialization of bodies (so called “spaceinvaders”) at unbounded speed from spatial infinity (Earman, 1992: Chap. 9). What is
at issue is the reason why it fails - as a result of a metaphysical commitment to the
individuality of space-time points and hence a direct interpretation of models and
worlds. But what is the problematic nature of this commitment? Is it, for instance, the

Chap. 5 – Indeterminism and The Hole Argument 116

metaphysical commitment to unobservable primitive identity properties that is
objectionable, the one-to-one representation relation between models and worlds, or
the a priori nature of the rejection of determinism? If it is the latter, then what does
this entail with respect to the overall contribution metaphysicians can hope to make to
the field of science?
I shall begin by looking at some examples of the failure of determinism in
physics and then proceed to discuss why the failure of determinism in this particular
instance is so problematic. Although I am primarily interested in what motivates the
rejection of manifold substantivalism as a result of the hole argument, I am also
interested in the overall reliability of a priori metaphysics in finding out about the
objective nature of the world.

The Failure of Determinism

Contrary to expectation, determinism has not typically found a safe haven in either
classical or modern physics.104 The various mathematical frameworks employed
frequently allow breakdowns, which seemingly permit undetermined behaviour. A
prime example of this is in quantum theory. Quantum theory is widely classified as
indeterministic due to the irreducibly probabilistic nature of some of its fundamental
laws. Consider, for instance, the rate of decay of a radium atom. Even a complete
description of a radium atom will not sufficiently determine when it will decay during
a certain time period. This is because at the very most, the laws of quantum theory
can only give the probabilities of the rate of decay within a particular time frame.
Thus, the fullest possible description and the laws of quantum theory will not
determine how long it will take for any given radium atom to decay.
This is not case-specific to radium atoms. The quantum laws governing the
process of radioactive decay and photon emission and absorption are similarly
probabilistic. There are also various experimental set-ups, which demonstrate that no
amount of physical information could possibly predict the outcome. Consider, for
example, the trajectory of an electron through a magnetic field in the Stern-Gerlach
experiment in a superposed spin stateUP > + DOWN > (Pruss, 2006: Chap. 8). The
electron will either take an upward or a downward path through the magnetic field,
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This is especially surprising in classical physics, which is widely assumed to provide a
friendly environment to determinism. See Earman (2007) for a more detailed discussion.
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but nothing about its prior physical configuration can possibly reveal which direction
it will be.
Even in GTR, the prospects for determinism are bleak. Hoefer (2010) writes,
“The simplest way of treating the issue of determinism in GTR would be to state
flatly: determinism fails, frequently, and in some of the most interesting models
allowed by the theory’s field equations.” The indeterminism of the hole argument is
therefore just the tip of the iceberg. Singularities make up much of the rest of that
berg (Hoefer 2010). The mathematical structure of GTR models permit of nonCauchy surfaces, beyond which determinism breaks down. It is thus consistent with
the field equations of GTR that singularities such as black holes, and naked
singularities such as black holes without event horizons, exist. In the former case,
while all is well outside of the event horizon, as soon as a body or a light signal passes
through it, it disappears; whereas, in the latter case anything can just suddenly and
unpredictably appear (Hoefer, 2010).105 The mathematical structure of GTR models is
therefore not straightforwardly conducive to determinism. This implies that the failure
of determinism is not what is doing the work in motivating Earman and Norton’s
(1987) rejection of manifold substantivalism as a result of the hole argument.
The force of their attack comes not from the failure of determinism, but from
the way that determinism arises. According to Earman and Norton (1987, 524), if
determinism fails then it ought to fail for a good physical reason, as the result of the
physical laws or the mathematical structure of a theory, like in the examples
illustrated above. It should not fail as a result of an ontological commitment to a
particular metaphysic:
“[O]ur argument does not stem from a conviction that determinism is or ought to be true.
There are many ways in which determinism can and may in fact fail… Rather our point is
this. If metaphysics, which forces all of our theories to be deterministic, is unacceptable,
then equally a metaphysics which automatically decides in favour of indeterminism, is
also unacceptable. Determinism may fail, but if it fails it should fail for a reason of
physics, not because of a commitment to substantival properties which can be eradicated
without affecting the empirical consequences of the theory.”
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Their objection is methodological: manifold substantivalism should not by itself rule
out determinism. But what is motivating this methodological constraint?
The consensus in the philosophical literature is that the problem lies
specifically in the a priori failure of determinism: determinism should not fail as a
result of an a priori metaphysical commitment to a particular representation relation
between models and worlds. As Rynasiewicz (1994, 407) writes, “Determinism may
be false, they say, but it should not be judged so a priori…” However, nowhere do
Earman and Norton explicitly state that this is the nature of their objection. I suspect
that the basis of their argument actually lies in the unverifiable nature of primitive
identity properties, and the empirical inconsequentiality of the indeterminism that
results. If determinism fails then it should not fail as a result of a commitment to
unobservable entities, which are empirically unverifiable and opaque to physics
insofar as the laws of physics are indifferent to unobservable ontology (as is evident
from their endorsement of LE). That this is the real source of the threat from the hole
argument is evident when Norton (1988, 62) writes,
“The spacetime substantivalist is forced to introduce properties which must have physical
significance, even though they remain inaccessible to observational verification and are
opaque to the laws of the spacetime theory in so far as the theory cannot determine their
development.” (62)

This should not be confused with Leibniz’s purely verificationist motivations for the
rejection of manifold substantivalism. Earman and Norton (1987) are not explicitly
ruling out the existence of non-qualitative properties on the grounds that they are
empirically unverifiable. Their objection is much more comparable to the
methodological worry I raise in §5.1, that by ruling out determinism as a result of a
commitment to unobservable properties, metaphysics has been allowed to float free of
science, by espousing properties that science treats indifferently.
Again, to what extent we take this objection seriously will depend on whether
the explanatory work of substantivalism in GTR requires the individuality of spacetime points. And if so, whether this individuality must be accounted for in terms of
unobservable primitive identity properties, as manifold substantivalists insist. If so,
then contrary to current physics’s practices, this suggests that perhaps ML and not LE
is the correct interpretation of mathematical models and that unobservable properties
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do, after all, have physical significance. In that case, the tension that arises as a result
of the hole argument is as much between physics and physics as it is between physics
and metaphysics.106
Consider then, the more popular interpretation of the threat from the hole
argument, that manifold substantivalism ought not rule out substantive physical
theories such as determinism a priori.
Manifold substantivalists must view diffeomorphic models as representing
distinct physical situations because it follows automatically from the individuality of
space-time points. But this commitment to the individuality of space-time points is a
priori, and thus independent of empirical evidence. The failure of determinism, which
is a physical theory is therefore ruled out on a priori grounds. This is problematic
insofar as scientists are generally working under the assumption that our current
physical theories are fallible, and if we accept indeterminism as a result of a priori
reasoning, then we are admitting that no amount of future empirical evidence will
ever make a difference. This raises a much more general worry regarding the
limitations of armchair metaphysics in the pursuit of objective truth.

The Threat from A Priori Metaphysics

Armchair metaphysics traditionally concerns the act of thinking or reasoning
conceptually about the world, without any interaction with it. This is useful for
working out the entailments of what is indispensable to a scientific theory and in
completing the scientific picture (Ney 2012). But as I emphasize in chapter 1, it ought
to be limited to these respects. In the words of Ladyman and Ross (2007, 16) “why
should we think that the products of this sort of activity reveal anything about the
deep structure of reality?” Metaphysicians should therefore either keep their claims
limited to what can be empirically verified or be explicit that the theory they are
endorsing reflects, at best, a preference or attitude and not an objective truth about the
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This is controversial, but note that I am only endorsing a conditional statement here: if
GTR supports manifold substantivalism, then it is responsible for how we interpret the
relationship between models and worlds. In chapter 6 I cast doubt on the assumption that
manifold substantivalism is the best formulation of substantivalism consistent with GTR.
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world.107 Here, indeterminism is endorsed a priori, and is not merely expressed as a
preference for indeterminism over determinism, thus violating this methodological
constraint on a priori metaphysics. The failure of determinism is not something that
one should be able to dictate from the comfort of one’s armchair. It is for this reason,
that the hole argument is taken so seriously.
The widespread assumption is that determinism is being ruled out a priori.
After all, it follows from an ontological commitment to ML, which is automatically
implied by manifold substantivalism, a metaphysical theory. But although
metaphysics is traditionally conceived of as a discipline that one can conduct entirely
from one’s armchair, contemporary metaphysics is in fact rarely pursued entirely
independently of a posteriori considerations. This is true especially in light of the
recent focus on metaphysical methodology. Hence, just because an ontological
commitment may follow from a metaphysical theory, does not automatically imply
that it is an a priori commitment. It is only a priori if the metaphysical theory itself is
true a priori. In this instance, since substantivalism is not true a priori (it follows from
a substantive physical theory - GTR), then the substantivalist’s commitment to ML
and the indeterminism that results are not a priori. Rynaciewicz (1994) writes,
“My guess is that few today who call themselves substantivalists do believe a priori that
some spacetime theory is true. Rather, I think most would urge that the case for
substantivalism depends on the available evidence for this or that particular theory or
narrow class of spacetime theories and that their belief that there exists a true spacetime
theory is based on a posteriori beliefs about the truth or approximate truth of specific
theories (as opposed to say, theological considerations).”

Hence, while a priori metaphysics ought to be restricted with respect to what it can
contribute to the pursuit of objective truth, where metaphysics is informed in the right
way by contemporary science, it can break free of these methodological constraints.
In light of this I suggest that what is really at issue here is not that a
metaphysical thesis like manifold substantivalism rules out determinism a priori, but
that it entails a commitment to ML. ML is a dubious metaphysical principle which has
no observational consequences, and which is not consonant with current physics’s
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The only exception is where a theory is internally incoherent, and hence is automatically
ruled out a priori. Armchair theorizing could therefore only ever rule out a theory as false, but
not rule one in as true.
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practices. As Hoefer (1996, 11) remarks, the emphasis on determinism is a red
herring:
“What is really more troubling here; the entailment of indeterminism simpliciter, or the
conjunction of an infinity of indistinguishable worlds and an empirically inconsequential
indeterminism that stems from it? If it is the latter, then the appeal to the hole argument
really rests in the implausibility of denying LE, rather than on the connections between
substantivalism and determinism.”

What the hole argument demonstrates is that a commitment to ML is suspect, not only
because it commits us to indeterminism, but because it saddles us with an
indeterminism that has no empirical consequences and which moreover, conflicts with
current physics’s practices by denying LE. It is for this reason that we ought to take
the threat from the hole argument seriously.

5.3 An Alternative Conception of Determinism

Earman and Norton (1987) clearly think that the kinds of differences brought out by
the application of diffeomorphisms threaten determinism. Agreement of a certain kind
over a given region of space-time ought to ensure agreement of a certain kind
throughout space-time. Since manifold substantivalism violates this conception of
determinism (possible worlds agree on the distribution of the dynamical fields in
some part of space-time but differ elsewhere) manifold substantivalism is false. But
should such non-qualitative differences between possibilities be counted as relevant to
determinism?
Lewis (1983), Butterfield (1989) and Brighouse (1994; 1997) argue that they
should not, and that haecceitistic differences between worlds should be ignored in the
context of determinism. If true, then this blocks the threat from the hole argument,
since the transformation of the fields within the hole region do not lead to the failure
of determinism.
In what follows, I will evaluate this strategy for resisting the hole argument. In
the metaphysical literature, objections to this strategy consist almost entirely of
thought-experiments that appeal to our intuitions as providing grounds for the
rejection of Lewis’s style of determinism. However, this methodology conflicts with
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the naturalistic methodology I defend in Chapter 1. For this reason I shall argue that
such thought-experiments do not provide adequate grounds for the rejection of
Lewis’s account.

A Lewisian Account
What is implicit in Earman and Norton’s (1987) conception of determinism is that
haecceitistic differences are relevant to physical determinism: they are counted among
the physical states of the world that determine the physical state of the world for all
future times. In the words of Melia (1995), haecceitism entails D-haecceitism:

D-haecceitism: a theory may be indeterministic, even if all the different possible
futures open to a world are qualitatively identical

Manifold substantivalism violates D-haecceitism by allowing for possible worlds
which differ haecceitistically with respect to how the dynamical fields are distributed
over the space-time manifold. For this reason, manifold substantivalism renders GTR
an indeterministic theory.
However, it’s not entirely clear why manifold substantivalists are tied to this
particular conception of determinism. According to Lewis (1983), determinism should
be defined so that haecceitistically distinct futures are irrelevant in an analysis of
determinism. On this account, D-haecceitism is false as only qualitative differences
are relevant. Thus, while it might still be possible in some contexts for haecceitistic
differences to occur, they are ignored in the context of determinism.
Lewis (1983) cashes this out in terms of duplication. Duplications are
isomorphisms with respect to qualitative properties. In the words of Lewis (1983,
357) duplicates have exactly the same ‘perfectly natural properties’. These are
properties that ‘carve nature at the joints’, and they include properties described by
physics and spatio-temporal relations (Brighouse, 1997: 468). Thus if two entities a
and b have precisely the same natural properties and relations, then a and b are
duplicates.
Lewis (1983) uses this account of duplication to define determinism. A world
is said to be deterministic if and only if all of the worlds consistent with the same
physical laws are duplicates. On the other hand, worlds which are consistent with the
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same physical laws that share the same natural properties and relations up to time t
but go their separate ways thereafter, are said to be indeterministic. Since duplication
is defined in terms of qualitative properties, and determinism is defined in terms of
duplication, it follows that haecceitistic differences are not relevant to determinism.
Both Butterfield (1989) and Brighouse (1994; 1997) utilize this aspect of
Lewis’s account in their respective attempts to defend manifold substantivalism from
the hole argument.108 The reason is clear: while possible worlds which differ only
over the future location of the dynamical fields in space-time differ haecceitistically,
such differences do not make for a failure of determinism on Lewis’s account.
Brighouse (1997, 468) writes: “On this account the hole argument loses its force,
since diffeomorphisms between the apparent determinism-violating models will
correspond between worlds.” Thus, if we embrace a Lewisian analysis of
determinism, we can escape the indeterminism entailed by the hole argument. The
question is whether Lewis’s account of determinism is satisfactory.
Belot (1995) and Melia (1995) propose a number of examples, which are
intuitively indeterministic, but Lewis’s account classifies as deterministic. They argue
that while Lewis’s conception of determinism might therefore be useful insofar as it
successfully evades the hole argument, it does so at the cost of ruling as deterministic
other plausible cases of indeterminism. For this reason, they argue that Lewis’s
conception of determinism is false.
The most famous of these examples involves imagining a perfectly
symmetrical and homogeneous possible world, which contains a single cylindrical
column or tower.109 This tower stands for a period of one second, before toppling to
the ground. Given the perfect symmetry of the initial conditions, this seems to imply
(intuitively speaking) that the direction in which the tower falls is undetermined: it
could have fallen here or it could have fallen there. Thus, each way the tower falls
seems like a distinct possibility.
However, because of the symmetry of the situation, each possible scenario is
qualitatively isomorphic: exactly the same qualitative properties and relations are
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they disagree over whether haecceitism is true, each accepting a different translation between
models and worlds. The possibility of denying haecceitism is something I discuss in Chapter
6.
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represented by each world (or instantiated, if we accept a Lewisian account of
possible worlds). Hence, if Lewis’s analysis of determinism is correct, then contrary
to our intuitions, there is only one way in which the world can evolve: which direction
the tower falls makes no physical difference. This is because for Lewis, duplication is
defined only in terms of which qualitative features possible worlds have in common.
Since this conflicts with our common sense intuitions in this case, Lewis’s conception
of determinism ought to be rejected on the grounds that it is far too strong: it rules out
far too much. For this reason, proponents of manifold substantivalism cannot appeal
to a Lewisian conception of determinism in order to escape the indeterminism of the
hole argument; at least so say Belot (1995) and Melia (1995).
Rickles (2008, 96) attempts to strengthen this intuition by inviting us to
imagine a circle of philosophers seated around the tower (presuming of course that
this preserves the symmetry of the world described). It follows from the original
example that one of the philosophers is crushed under the falling tower. And again,
given the symmetry of the initial conditions, which philosopher is crushed seems
undetermined. However, according to Lewis’s account, the direction the tower falls,
and hence the philosopher that is resultantly crushed, is fully determined because each
possibility is qualitatively isomorphic. Accordingly, it is not possible for the tower to
have crushed any other philosopher in the circle (in a way that makes a physical
difference), despite the fact that the initial conditions are entirely symmetrical.
By rejecting D-haecceitism and embracing Lewis’s conception of determinism
in an attempt to avoid the consequences of the hole argument, we therefore rule out
plausible examples like the one illustrated above.110 While it prevents the hole
argument from taking hold, the cost is far too high.
According to Brighouse (1994; 1997), we can respond to Belot and Melia’s
objection by denying that haecceitistic differences are relevant to physics.
Haecceitistic properties are causally inert and therefore make no difference to the way
that objects behave. Hence, we shouldn’t expect an account of physical determinism
to capture these kinds of examples, because the purported determinism is not
physical: it only involves which objects play which roles. Brighouse (1997, 478)
writes,
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The tower example provides a general recipe for generating isomorphic possibilities whose
futures differ haecceitistically. For further illustrations see Melia (1995, 3.1)
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“The properties that individuals have that go beyond their qualitative properties (if there are
any), their haecceities, are simply not relevant to the way that their physical states evolve.
The haecceitistic features of the qualitatively isomorphic histories simply don’t feature into
the way the physical state of those worlds evolves.”

Consider, for example, a scenario in which my sister and I switch all of our qualitative
properties. According to Brighouse (1994; 1997), this difference does not alter the
way in which the physical state of the world evolves. The world will evolve in
precisely the same way regardless of whether my sister is herself with all of her
qualitative properties, or whether she is me with all of my qualitative properties: we
have just switched roles. In the same way, the direction in which the tower falls does
not make a physical difference to the way that world evolves. This is because the
world being described is perfectly symmetrical. The direction the tower falls is
therefore irrelevant to physical determinism.
However, the idea that haecceitistically distinct possible worlds do not
represent genuinely distinct physical possibilities is contentious. After all, physical
theories such as quantum theory, do allow for the possibility of qualitatively
isomorphic yet distinct futures. Melia (1995, 651), for instance, describes a world
containing nothing more than a single spherically symmetric light source surrounded
by a perfectly homogeneous spherical shell of photographic paper. At time t, the
source decays and emits a photon that causes a mark on the photographic paper at
time t*. If the world is deterministic, then there is only one place where the mark can
be located at t*. However, the quantum laws governing this process are probabilistic,
and thus the location of the mark is undetermined. Physics, it seems, is conducive to
D-haecceitism after all!
Regardless of whether we agree with Brighouse (1994; 1997) or with Melia
(1995), what I find problematic about this exchange is the frequent appeal to thoughtexperiments in the evaluation of physical determinism. What, after all, can our
imaginations reliably tell us about the nature of the physical world?

An Analysis of Thought Experiments

Of all the methods of philosophy, thought experiments are by far the most prevalent.
As Williamson (2010, 179) makes clear, “Much of the philosophical community
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allows that a judicious act of the imagination can refute a previously well-supported
theory.” However, where thought experiments are not based on knowledge gained
through observation, they are unreliable.
Thought experiments in philosophy typically describe an intuitively possible
counter-factual situation and then conclude something significant about the actual
physical world. Parfit (1987) tells us that it is possible for people to split like
amoebas; Sider (1993) tells us that it is possible for matter to be gunky; and Thomson
(1971) tells us that abortion is morally permissible on the grounds that it is
permissible to detach ourselves from an unconscious violinist. Similarly, Belot (1995)
and Melia (1995) tell us that physical determinism must include haecceitistic
differences. Many have argued that philosophy is severely impoverished without such
thought-experiments (see Williamson, 2010; Cooper, 2005). But insofar as the basis
of such experiments is common sense and not empirical data, they are not conducive
to truth. This corresponds with the methodology I fervently defend throughout this
thesis, and is the reason that I ultimately reject Belot (1995) and Melia’s (1995)
thought experiment as contributing anything to the debate on determinism.
Rejecting such thought experiments as unreliable and hence redundant in the
pursuit of objective knowledge, is controversial. They are not only perceived as the
backbone of philosophy, but are a tool that is also frequently implemented in the
natural sciences, and legitimately so. Where philosophy has Searle’s Chinese room,
Putnam’s twin earths and Mary the colour scientist; science has Maxwell’s demon,
Galileo’s balls, Einstein’s elevator and Schrodinger’s cat. If they are acceptable in
science, then why are they not acceptable in philosophy? As Williamson (2010, 179)
insightfully remarks, “we should be suspicious of such claims of philosophical
exceptionalism.”
However, the issue of what distinguishes a good instance of a thought
experiment from a bad one is not as dogmatic as drawing a line between science and
philosophy, as Williamson (2010) would seem to suggest. I argue, with Norton (1991,
131), that the line ought to instead be drawn between good and bad arguments: “A
good thought experiment is a good argument; a bad thought experiment is a bad
argument.”
According to Norton (1991), thought experiments are just ‘colourful
presentations of ordinary arguments’. It starts with a premise (a hypothetical state of
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affairs) and follows either deductively or inductively to a conclusion.111 The
picturesque features of a thought-experiment certainly give it an experimental flavour,
and are often explanatorily useful in helping us better understand the content and
various entailments of certain theories. But they do not, as Brown (1986, 12) suggests,
provide magical windows through which we can grasp information about the physical
world. They never proceed beyond the premises of an argument; they only transform
what we already know.
Since thought-experiments are arguments, we can evaluate them in much the
same way. Good thought experiments, like good arguments, proceed from empirically
justified premises. Einstein’s elevator thought experiment, for example, illustrates that
even within a gravitational field, there are reference frames in which gravity is nearly
absent. This is because there is no observable (and hence empirically verifiable)
difference between inertial motion and motion under the influence of gravitational
force. It is impossible, for example, for an observer enclosed in a small room (an
elevator at rest) to decide by mapping the trajectory of bodies (a dropped ball)
whether the room is at rest in a gravitational field or whether it is travelling in gravityfree space (aboard a rocket ship).
Bad thought-experiments, however, use intuition as a reason for accepting the
premises. The idea, for instance, that there is some information about colour vision
that Mary the colour scientist does not have, established by her inability to identify a
rose as red on emerging from her black and white room, is not sufficient to conclude
that physicalism is therefore false. At best, all we can say is that intuitively there is
some kind of knowledge that Mary doesn’t have before emerging from her room
because intuitively she learns a new physical fact when seeing redness for the first
time. According to these intuitions, physicalism is therefore false. But, as I have
argued elsewhere in this thesis, since intuitions are highly misleading and do not
provide an adequate source of knowledge, this does very little in terms of establishing
whether physicalism is actually false.
For similar reasons, Belot (2005) and Melia’s (2005) thought-experiment
should not convince us that Lewis’s variety of determinism is false. They argue from
the intuitively justified premise that the tower could have fallen in any number of
directions, to the conclusion that intuitively, haecceitistic differences should be
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counted as relevant to physical determinism. But, as above, this does very little in
terms of establishing whether haecceitistic differences are actually relevant to
physical determinism.
It seems then that despite Belot (1995) and Melia’s (1995) attempts to
undermine Lewis’s account of determinism, the manifold substantivalist can adopt
this alternative conception in an attempt to avoid the hole argument. However, there
are two reasons why I consider this response objectionable. First, it seems ad hoc.
Manifold substantivalists insist that haecceitistic differences are real differences and
that’s why they have to accept the Leibniz-shift possibilities, but they then proceed to
argue that such differences are irrelevant when it comes to determinism.112 I find this
move highly suspect, and think that further justification is required in order to make
sense of when it is appropriate to count haecceitistic differences as physical
differences. Second, as I discussed in §5.2, the threat from the hole argument has very
little to do with the failure of determinism. Lewis’s account still allows for the
possibility of haecceitistic differences; they are just ignored in the context of
determinism. Manifold substantivalists are therefore still committed to the
problematic representation relation between models and worlds, ML, which conflicts
with current scientific practices and entails an infinity of qualitatively indiscernible
worlds. Thus, even if they accept a Lewisian account of determinism, manifold
substantivalists ultimately fail to block the threat.

Conclusion

The hole argument poses a serious threat to substantivalism. The source of this threat
comes from metaphysics. It lies in the metaphysical commitment to a particular
representation relation between models and worlds, and stems from the
substantivalists necessary commitment to primitive identity for space-time points.
Unlike Leibniz’s objections to substantivalism discussed in the previous chapters, the
problem with the hole argument is not that it is rooted in dubious verificationist
considerations, but in the fact that it rules out determinism by appealing to a
metaphysical principle that conflicts with scientific practices. While this is a problem
Butterfield’s (1989) response is an exception here, because he denies haecceitism, while
maintaining that the denial of haecceitism is consistent with substantivalism after all. This is
something I discuss in more detail in the next chapter.
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for the most part overlooked in metaphysics (metaphysicians still present manifold
substantivalism and relationalism on an even footing), it is considered among
philosophers of science as serious enough to warrant a rejection of manifold
substantivalism.
We have already seen that simply characterizing determinism in such a way
that the diffeomorphisms do not result in distinct physical possibilities will not work
in evading the hole argument. However, there are still a number of alternative options.
Most of these work by denying Earman and Norton’s claim that substantivalists must
accept ML. Some claim, for instance, that the denial of LE is not equivalent to ML
(that only one or some models represent physical possibilities), whereas others
endorse LE directly and maintain that it is a live option for substantivalists after all.
I am more interested in whether the failure of manifold substantivalism as a
result of the hole argument entails ipso facto the failure of substantivalism. Is the
indeterminism entailed by the hole argument generated as a result of taking the
manifold alone to represent space-time, or does it follow automatically from any
substantival conception of space-time?
In the following chapter I shall conduct a survey of the various alternative
conceptions of substantivalism in the literature and evaluate to what extent they lead
to the hole argument. This is important not only in resisting the hole argument, but
also in establishing whether Earman and Norton are justified in their belief that
manifold substantivalism is the best form of substantivalism consistent with GTR.
Earman and Norton’s claim corresponds with the way that substantivalism is typically
treated in metaphysics; as the standard interpretation of substantivalism. But to what
extent is the elevated status of manifold substantivalism justified?
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Chapter 6
A Defence Against The Hole Argument
“Thus we look upon the bare manifold – the ‘container’ of these fields – as
spacetime.”
Earman and Norton (1987, 518)

It

is no secret that manifold substantivalism is the favoured interpretation of

substantivalism among contemporary metaphysicians. The clear-cut dualistic nature
of dividing space-time and matter (the container and the contained) is intuitively
appealing in its simplicity, and represents at the very least an aesthetic virtue over the
seemingly complex alternatives. As a result of this widespread favouritism, manifold
substantivalism is frequently characterized as the ‘standard’ or ‘default’ interpretation
of substantivalism in GTR. It is thus often thought to deserve an elevated status
among the alternative representations. Indeed, it is often thought to be the only
interpretation of substantivalism. This potentially leaves very little room for
consideration of the alternatives, which as a consequence end up looking revisionary
at best.
This favouritism is not however mirrored in the philosophy of science, where
the metric field tensor g is typically regarded as representing some feature space-time,
namely, properties of the space-time manifold. According to manifold-plus-metric
substantivalism, both the manifold M and the metric field tensor g of generalrelativistic models represent space-time, and according to super-substantivalism, the
stress energy tensor T is also included as representing space-time. How then does
manifold substantivalism get this default status in metaphysics? Are we really
justified in thinking that it is the standard interpretation of substantivalism in GTR?
If, as I suspect, we are not justified in thinking that manifold substantivalism
deserves its status as the default interpretation of substantivalism, and that manifoldplus-metric substantivalism and super-substantivalism are both equally valid
interpretations, then each theory should be treated on an even footing. Their various
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costs and benefits should therefore be evaluated without first assuming any initial
prejudice on either side.
With respect to the previous chapter, this presents an opportunity for the
substantivalist to resist the consequences of the hole argument, as the failure of
manifold substantivalism need not imply the downfall of substantivalism altogether.
The relevant question is whether the indeterminism entailed by the hole argument is a
direct consequence of taking substantivalism in GTR as true, or whether it is an
artefact of taking the manifold alone to represent space-time. Perhaps for instance,
one or more of the alternative interpretations renders substantivalism immune to the
hole argument.
In §6.1 I begin by challenging some of the primary explanations for treating
manifold substantivalism as the default interpretation of substantivalism in
metaphysics. This section divides roughly into three subsections. In the first
subsection I address some of the common mischaracterizations of substantivalism in
the literature, for example, as a container for matter. In the second and third subsections I evaluate some of the so-called theoretical advantages of manifold
substantivalism, consistent with a non-naturalistic approach to metaphysics.
Ultimately, I argue that in either case, we have no adequate justification for preferring
manifold substantivalism to the alternatives.
In §6.2 and §6.3 I proceed to consider manifold-plus-metric substantivalism
and super-substantivalism, respectively. I am primarily interested in establishing
whether either of these positions leads to the indeterminism of the hole argument. But
my focus will also be to provide a clearer analysis of each position by engaging with
some of the objections that are typically raised in either case. I hope this will provide
some much needed clarity with respect to what a commitment to substantivalism
ultimately entails.
By the end of this chapter we should have a clearer understanding of where
substantivalism stands with respect to the hole argument, but also with regards to my
investigation as a whole. In Chapter 5 I identified the re-distribution of fields across
the manifold as one of the key motivations in the hole argument. The question that
remains is whether any formulation of substantivalism that does not lead to the hole
argument automatically prohibits the re-distribution of fields across the manifold
altogether, thus fixing the spatio-temporal location of events across possible worlds.
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6.1 Is Manifold Substantivalism the Default View?

One reason we might think that manifold substantivalism is the default view is if the
definition of substantivalism favours an interpretation of substantivalism in which the
manifold M of the general relativistic model [M, g, T] represents space-time. If so,
then theories that include g and T as representing space-time are ancillary. However,
there is nothing contained within our definition of substantivalism that favours taking
the manifold alone as representing space-time. Substantivalism is the view that spacetime is something real: a robust, or fundamental entity with determinate properties
that may exist independently of material objects and events. This is to draw a contrast
with relationalism, according to which space-time is reducible to more fundamental
entities, such as the distance relations between material objects. But this does not tell
us anything about how substantival space-time is structured, or the ontological status
of material objects and events. As Schaffer (2009, 132) remarks, substantivalists
ought to be neutral in these respects:
“First, substantivalism says nothing about material objects. It only says that spacetime
regions are one sort of substance. Whether material objects are a second sort of substance is
a further question… Second substantivalism says nothing about the structure of spacetime.
Its says nothing about points, manifolds or metrics.”

We might assume that super-substantivalism, according to which the whole model
represents space-time, is automatically ruled out on this definition on the grounds that
if matter is identified with regions of space-time, then space-time cannot exist
independently of matter. However, this is to assume that if super-substantivalism is
true, then it is not possible for matter-free regions of space-time to exist. But the fact
that the stress energy tensor represents space-time in addition to the metric field and
the manifold, does not imply that the matter fields are therefore specified at every
point on the manifold. Nor does it imply that the locations of those fields are fixed.
This is in contrast to how super-substantivalism is typically portrayed in the
metaphysical literature, and is something I discuss in more detail in §6.3.113 Super-
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As I point out in 2.2, Lemmon (1969) assumes that if an event is identified with a spacetime region (or zone) then it is not possible for events to occupy different space-time regions.
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substantivalism is not therefore inconsistent with the claim that space-time may exist
independently of material objects and events. The matter-field properties may be
properties of space-time without being essential properties of space-time.
Hence, there is nothing contained within our definition of substantivalism that
implies that manifold substantivalism ought to be regarded as the default view.

The Container Metaphor

One plausible explanation for why we might think that manifold substantivalism is
the default view is that it follows from a popular characterization of substantivalism
using a container metaphor. According to this characterization, space-time is a
receptacle or container for matter. As Dainton (2001, 305) writes, “it is that extensive
medium that contains the material world.” On a more basic level this is sometimes
depicted as comparable to the relationship between the ocean and its contents:
“Roughly speaking, a substantivalist holds that space and time “contain” objects in
the way that an ocean contains the solid things that float within it.” (Dainton, 2001:
3). This illustration is extended to draw a contrast with relationalism, according to
which there is no container; all that exists is material objects and events, and the
relations between them.114 I assume that the container is therefore being used to
emphasize the robust, independent nature of substantival space-time: that if the
substantivalist compiled an inventory of everything that exists in the universe, spacetime would appear as an entity in its own right.
Metaphysicians have typically taken the container metaphor to imply two
things about substantivalism: [1.] that the material contents of space-time (objects and
events) occupy space-time regions – they stand in a relation of occupation or
containment to space-time; and [2.] that it is possible for a matter-free space-time to
exist – if space-time is a container, then it is perfectly capable of not containing
anything.115 As a result, substantivalism is sometimes referred to as an ‘occupancy
This same assumption is made by Sider (2001), Bennett (1988) and possibly also Quine
(1985).
114
Note that I haven’t said anything about the ontological status of the metric field. This is
because metaphysicians have typically ignored the role of the metric field in space-time
metaphysics altogether. I return to discuss this in more detail in §6.2.
115
Of course, it is still entirely plausible to hold that space-time is a container for matter, and
yet deny that it is possible for empty regions of space-time to exist – it might be necessary,
for instance, that all regions are always occupied (Skow, 2005: 71).
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account’ of space-time, or as giving an affirmative answer to the following question:
is it possible for there to be regions of empty space-time? (See Field, 1984). This is
important, since the latter is commonly cited as a reason for preferring
substantivalism to relationalism.
However, the container metaphor is misleading. While [1.] and [2.] are
consistent with the idea that space-time is a container, they are inconsistent with
substantivalism. This is because the container metaphor does not accurately represent
the various different structures and relationships consistent with a substantival
framework. First, characterizing substantivalism in such a way that matter occupies
space-time regions favours a dualistic interpretation of substantivalism. This supports
the idea that manifold substantivalism is the default view, since it is the only
representation that allows for a clear-cut distinction between space-time and the
material world. As we shall see in §6.2, the metric field carries both energy and
momentum, and including the metric field as representing space-time therefore blurs
the line between the container and the contained. Moreover, this characterization of
space-time as a container automatically disregards super-substantivalism, according to
which matter is identified with rather than occupying regions of space-time.
Second, if the metric field is included among the material contents that occupy
space-time regions, then it is not possible for empty regions of space-time to exist.
This is because it follows from all of our current space-time theories that the metric
field is specified at every region: there are no metric-free regions of the space-time
manifold.116 Thus, if the manifold alone represents space-time, it is false to say that
regions of empty space-time exist. A matter-free space-time can exist, but a metricfree space-time cannot. For this reason Earman and Norton (1987, 521) claim that
defining substantivalism as the view that it is possible for unoccupied regions of
space-time to exist is disastrous: “it is automatically denied by every spacetime
theory with which we deal.”
In Chapter 1, and throughout this thesis, I argue that metaphysics should be
premised on scientific results, and this is because science gives us the best account of
what the world is like. Accordingly, when it comes to spelling out the implications of
substantivalism, we should begin with space-time physics (GTR) and not with a
metaphor. By oversimplifying science and characterizing substantival space-time as a
116

GTR is actually silent on this, but it still seems reason enough to distance substantivalism
from a claim that is inconsistent with most of contemporary science.
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container for the world, we misrepresent substantivalism, and as a result our
metaphysical theorizing is led astray. This is precisely the point that Ladyman and
Ross (2007, 17) make against non-naturalistic metaphysics, where they claim
metaphysicians ‘emulate’ science by using outdated or domesticated science rather
than our best physical theories. For this reason, I suggest that we abandon the
container metaphor altogether.
This misinterpretation of substantivalism certainly goes so far in explaining
why metaphysicians treat manifold substantivalism as the default view. However, it
by no means justifies it.

A Cost/Benefit Analysis

It is common practice in metaphysics (and in philosophy as a whole) to follow a
Lewisian-style methodology, in which competing hypotheses are subjected to a
cost/benefit analysis. There are usually two types of cost relevant in comparing
metaphysical theories. The first is if a theory is uneconomical with respect to the
number or types of ontological entities it postulates. The second is if it requires us to
relinquish some intuitions. All other things being equal, the theory that requires us to
relinquish the fewest intuitions wins (Maclaurin and Dyke, 2011: 10). Lewis (1986,
134) writes,
“A worthwhile theory must be credible, and a credible theory must be conservative. It
cannot gain, and it cannot deserve, credence if it disagrees with too much of what we
thought before. And much of what we thought before was just common sense. Common
sense is a settled body of theory – unsystematic folk theory – which at any rate we do
believe; and I presume that we are reasonable to believe it.”

It is hardly surprising then to find common sense cited as a reason for preferring
manifold substantivalism to the alternatives. As Skow (2005, 69) remarks, we
conceptualize the relationship between matter and space-time as dualistic as opposed
to monistic, thus favouring manifold substantivalism over super-substantivalism. It
doesn’t seem, for instance, as if we are “swimming in a sea of regions of space-time,
our borders contiguous with other things made out of the same stuff we are.” Perhaps
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then it is the preservation of common sense intuitions that explains why manifold
substantivalism is considered the default view.
Throughout this thesis I have argued against using common sense intuitions as
providing evidence for or against philosophical claims. Our intuitions vary according
to cultural, socio-economic and educational background; are easily manipulated;
unsuited from an evolutionary perspective, and prone to error. Restrictionists argue
that for these reasons, the use of intuitions in philosophy ought to be considerably
restricted, if not discontinued altogether. Hence, the fact that a theory (in this case
manifold substantivalism) preserves more of our common sense intuitions should not
be regarded as benefit of that theory.
Thus far I have characterized common sense intuitions as representative of
those intuitions shared by the folk; they are our everyday, ordinary, common sense
beliefs. In the words of Loux and Zimmerman (2003, 5), they are “most of what we
take ourselves to know.” This is consistent with Lewis’s characterization of common
sense as ‘unsystematic folk theory’ and seems to be what philosophers on the whole
mean when they talk about the preservation of common sense. However, Ladyman
and Ross (2007) raise the question of how familiar metaphysicians really are with
untutored folk intuitions. After all, our intellectual training inevitably influences the
way in which we conceptualize the world. In the words of Weinberg et al (2010, 336),
we have a ‘special competence’ with concepts of philosophical interest. Ladyman and
Ross (2007, 12) write,
“Philosophers are often completely deluded when they claim that some intuition or other
belongs to common sense… Philosophers who have spent years customizing their cognition
with recondite concepts and philosophical technology, as well as habituating themselves to
interpreting the world in terms of specific philosophical theories, do not share as many
intuitions with the folk as they usually suppose.”

The problem then is that while metaphysicians place great emphasis on preserving
folk intuitions, in most cases we have no realistic idea of what constitutes folk
intuition. Ladyman and Ross (2007) clearly intend to raise this issue as a further
objection to using common sense as a reliable source of data in metaphysics.
However, it also suggests a line of defence that is perhaps resistant to the restrictionist
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challenge: that while the intuitions of the folk are easily manipulated and prone to
error, the intuitions of expert philosophers are not.
It is folk intuition that is the target of the restrictionist challenge: the test
subjects in both the Machery et al (2004) and the Swain et al (2008) experiments were
ordinary undergraduate students. By equating the intuitions shared by the folk with
the intuitions of the philosophical community, we are assuming that we are just as
sensitive to outside variables, and hence just as likely to make the same mistakes. But
if we can show that philosopher’s training prevents us from making similar kinds of
mistake, then perhaps our common-sense intuitions are far more reliable than I
originally supposed. This is known as the expertise defence (Weinberg et al, 2010),
and relies on the notion that as experts our intuitive judgements are in some sense
superior.
However, in order to overcome the restrictionist challenge we have to show
not only that the intuitive judgements of trained philosophers are better than those
shared by the folk, but that their expertise shields them from the problems underlying
the restrictionist challenge. As Weinberg (2010, 331) points out, this is an empirical
claim. As such, it should be defended with empirical evidence. It should not be
defended, as much of the literature on the expertise defence suggests, by mere
analogies with other academic domains where expert intuitive judgements are better.
Hales (2006), Williamson (2005; 2007) and Ludwig (2007) adopt this latter approach,
arguing that philosophers are comparable to physicists, lawyers and mathematicians,
respectively. They argue that since we typically give much greater credence to the
intuitions of experts in these cases than we do to the layperson, we should do the same
for philosophers. Hales (2006, 117) writes,
“The physical intuitions of professional scientists are much more trustworthy than those
of undergraduates or random persons in a bus station. Scientists have and rely on physical
intuitions, intuitions that are trained, educated, and informed and yet are good indicators of
truth for those very reasons. In the same way, the modal intuitions of professional
philosophers are much more reliable than either those of inexperienced students or the
“folk.””

But this fails to make the case needed to undermine the restrictionist challenge. Of
course we should regard the intuitive judgements of the expert philosopher as superior
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to that of the folk. As Weinberg et al (2010, 333) states, “it borders on the trivial to
claim that their training makes them at least somewhat better than the folk, at least at
some philosophically relevant tasks.” But if we are to take the expertise defence
seriously, then we have to provide empirical evidence justifying the claim that
philosophers are sufficiently less susceptible to making the same mistakes as the folk.
This goes beyond just stipulating that philosophers are better at making intuitive
judgements on the basis that physicists, lawyers and mathematicians are. It requires
empirical evidence supporting this claim.
As Weinberg et al (2010, 336) suggest, perhaps it is because philosophers
have better conceptual schemata; deploy more sophisticated theories or possess a
more finely-tuned set of cognitive skills than the folk. If any of these hypotheses are
correct then this may provide adequate grounds for the improved performance of
expertise. If, for instance, we could show that philosophers’ intuitive judgements are
consistent or stable across the conditions of restrictionist experiments then this might
sufficiently defend them against the restrictionist challenge. But as it stands, no
empirical study has been conducted regarding the reliability of trained philosophers’
intuitions, and so there is no empirical evidence in support of the expertise defence.
While we might assume, for instance, that philosophers’ have better conceptual
schemata; nobody has ever tested it. As a result, the success of the expertise defence
is not yet proven.117
However, even if we grant that the expertise defence does sufficiently
overcome the restrictionist challenge, the fact still remains that few contemporary
scientific theories cohere with our conception of reality. As Wolpert (1992, 11)
remarks, “I would almost contend that if something fits with common sense it almost
certainly isn’t science.” This is true even if expert philosophers make fewer mistakes
under experimental conditions. It’s difficult to deny even as a trained philosopher, for
instance, that it seems as if space is Euclidean. Casual inspection and measurement
along familiar scales suggest that this assumption is correct (Ladyman and Ross,
2007: 11). It is GTR, and not expert intuitive judgement that proves that this
assumption is false.
117

Weinberg et al (2010) also argue that intuitions in the philosophical realm are unlike those
in medical and legal realms. Doctors ad lawyers are expert intuiters because they are
continually being proved right or wrong, say at diagnosing an illness, so they get better at it.
In philosophy, there is no feedback on our intuitions to tell us whether we’re getting things
right or wrong, so we don’t get better at intuiting the more we do it.
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When it comes to investigating the world our intuitive judgements more often
than not turn out to be false. This is hardly surprising. What, after all, can common
sense really tell us, for instance, about the complex relations and intricate nature of
general relativistic space-time? It seems unrealistic to expect common sense, for
instance, to inform us of the ontological status of the metric field. Even for someone
with a trained ability who knows all of the relevant facts about GTR, it seems unlikely
that their intuitions could provide adequate evidence in support of one theory over
another. As Ladyman and Ross (2007) remark, “even the intuitions of the greatest
scientist are regarded by other scientists as heuristically and not evidentially
valuable.”
Thus, regardless of whether our philosophical training equips us with more
refined conceptual skills, our intuitive judgements should never pass for reliable
evidence. Neither folk intuitions, nor the expert intuitions of the trained philosopher
should therefore be regarded as providing adequate evidence in favour of manifold
substantivalism as the default view.

The Linguistic Strategy

A closely related argument for why we might prefer one metaphysical theory to
another is if coheres better with the structure of ordinary language. While this is not
featured among the benefits included in Lewis’s cost benefit analysis, the idea is the
same: all other things being equal we should prefer the theory that coheres with the
way we speak about reality. This is not a strategy typically endorsed by contemporary
metaphysicians, but it has been raised recently as an argumentative strategy in the
philosophy of time (Dyke, 2011 criticizes this strategy).118 Sider (2001, 110) also
briefly raises a conflict with language as an objection to super-substantivalism,
making it relevant here.
According to Sider (2001, 110) one reason we may prefer manifold
substantivalism to super-substantivalism is that by identifying objects and events with
regions of space-time, super-substantivalists seem to be committing a category
mistake: “a region of spacetime bounded out of the door and barked at the mailman –
it sure sounds strange to say!” The underlying assumption is that since manifold
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As I mention in Chapter 2, this is also a popular strategy used in the metaphysics of events.
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substantivalism better aligns with the way in which we speak about the relationship
between matter and space-time, manifold substantivalism is therefore more likely to
be true.
This is to assume that the structure of language and the structure of reality are
isomorphic. However, we have no justified reason for thinking that this is the case, at
least where the fundamental structure of space-time is concerned. First, the way that
language is structured implies a number of philosophically contentious things about
the nature of reality. It implies, for instance, that causes always precede their effects,
that there is a property corresponding to every predicate, and that there are multiply
located universal properties (Dyke, 2011: 177). Second, language is not typically
reformed to incorporate new scientific and philosophical findings. We do not usually
refer to the pain that results from stubbing my toe as the C-fibres firing in my brain,
or to people as swarms of elementary particles. For this reason we shouldn’t be any
more suspicious of identifying barking dogs with regions of space-time. The idea that
the identification of dogs with space-time regions is ‘strange’ or consists of a category
mistake reflects at best a degree of ignorance about the true underlying nature of dogs.
Assuming that a theory scores points insofar as it coheres best with the
structure of ordinary language is misguided. As Sider (2001, 110) points out, even if
we demand that there ought to be an isomorphism between language and reality, we
should reform our language to fit reality (our best physical theories) and not the other
way around. Language represents how we conceptualize reality, and how we
conceptualize reality ultimately comes back to the question of common sense, which
we have already ruled out as providing an adequate standard for evaluating
metaphysical theories. That manifold substantivalism coheres better with language
therefore fails to establish that manifold substantivalism is, or ought to be, the default
view.
Throughout this section I have looked at some of the possible explanations for
why manifold substantivalism is characterized as the default view among
contemporary metaphysicians. Ultimately there is no adequate justification in support
of this hypothesis. A closer analysis of our current definition of substantivalism shows
that substantivalism is neutral with respect to the structure of space-time and the
status of material objects and events. Moreover, the methodological strategy of
appealing to common sense intuitions and coherence with ordinary language as
theoretical advantages is unsuccessful. The only justifiable explanation for why
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metaphysicians mistakenly assume that manifold substantivalism is the default
position among the alternatives is that it is implied by the container metaphor, a
popular characterization of substantivalism, which if taken too literally can be
interpreted as favouring a dualistic conception of space-time.
One explanation perhaps motivating the idea that manifold substantivalism is
the default view, and what also perhaps underlies appeals to language and common
sense, is what Skow (2005) refers to as psychological entrenchment. According to this
line of argument, philosophers are so used to picturing and talking about the world in
the terms of manifold substantivalism, that they conceive of the alternative
representations as revisionary. As a result, they are only considered as viable options
when manifold substantivalism starts to look suspect on other grounds, for example,
as a result of the hole argument.119 However, even if Skow is right, and psychological
entrenchment is responsible for inadvertently awarding manifold substantivalism the
upper hand, we can hardly expect this to provide a sound precedent for truth. Just
because we conceptualise the world a certain way and have not really considered the
alternatives does not provide adequate grounds for assuming that a theory is true, or
more likely true than false.120
We

therefore

have

no

justifiable

reason

for

favouring

manifold

substantivalism over the alternative representations of substantivalism. As such,
manifold

substantivalism,

manifold-plus-metric

substantivalism

and

super-

substantivalism should all be treated as competitors on an equal footing.
In §6.2 and §6.3 I will look at manifold-plus-metric substantivalism, and
super-substantivalism in turn with the primary aim of establishing whether they
equally entail the indeterminism of the hole argument. As we have seen in previous
chapters, there are strong reasons for supposing that general relativistic space-time is
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In fact, I highly doubt that psychological entrenchment is responsible here. If it were, then
this would suggest that manifold substantivalism is historically pervasive or that there is
limited access to contemporary discussion of the alternatives, neither of which seems to be
the case. As I note in the introduction to this chapter, the favouritism endowed on manifold
substantivalism in metaphysics is not mirrored in the philosophy of science, where there
exists a vast amount of literature defending the alternatives. Also, historically, although not
using the same terminology, Newton, Spinoza and Descartes have all variously endorsed
some variety of super-substantivalism.
120
As Skow suggests, those accepting a more conservative account of belief revision might
disagree here – see Harman 1986 ‘Change in Review’, but for the most part we will all agree
that psychological entrenchment should not be the benchmark for truth.
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substantival, but this carries little weight if all variations of substantivalism lead to a
form of indeterminism that conflicts with current physics.

6.2 Manifold-plus-Metric Substantivalism
The role of the metric field tensor in general relativistic space-time is an important
one, but one that is also consistently overlooked by metaphysicians. As a result,
typically only two theories are distinguished as consistent with substantivalism in
metaphysics: manifold substantivalism and super-substantivalism. It is therefore
ambiguous whether by advocating manifold substantivalism they intend for the metric
field tensor to represent space-time or matter.
It is not entirely clear why the role of the metric field tensor is overlooked in
metaphysics. However, I suspect that it might be as a result of the assumption that it
functions solely as a representational device, irrelevant to realms of metaphysical
inquiry. In fact, this couldn’t be further from the truth. The ontological status
accorded to the metric field is a prominent area of debate in the philosophy of science
and one that is also relevant to metaphysical investigations regarding the ontological
structure of space-time. On the one hand the metric field tensor carries with it all of
the paradigm spatio-temporal properties that we would typically expect space-time to
have, for example, the distinction between spatial and temporal directions. This
implies that by accepting a metric-free manifold to represent space-time, we are
essentially accepting that space-time is an entity without the usual spatio-temporal
features.121 On the other hand, the metric field, like other fields in space-time, carries
both energy and momentum, and thus by representing space-time implies that spacetime is dynamical. This ultimately blurs the line between space-time and matter.
The ontological status of the metric field in substantival space-time may also
play a role in resisting the indeterminism entailed by the hole argument. If, for
instance, including the metric field tensor as representing space-time avoids the hole
argument, then substantivalists can simply reject manifold substantivalism in favour
of manifold-plus-metric substantivalism. In what follows I will consider the role of
the metric field in motivating the hole argument, and assess the philosophical

In metaphysics, we typically refer to the ‘bare’ manifold as representing space-time, but
without perhaps considering just how bare that structure is.
121
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significance of distinguishing the metric field tensor from the manifold in
metaphysical debate.

The Hole Argument Revisited

According to manifold-plus-metric substantivalism, both the manifold and the metric
field tensor are the best candidates for what represents space-time for a
substantivalist. Hence, it is both the M and g components of the general relativistic
model [M, g, T] that the substantivalist is committed to. As with manifold
substantivalism, this commitment amounts to a realism about space-time points and
the topological and differential properties that come with it, but also includes the
geometrical relations specified by the metric field (and the gravitational field) as
representing space-time. It is the latter that the manifold substantivalist instead insists
ought to be classified as representing the contents of space-time, along with the stress
energy tensor T.
There are a number of different ways of interpreting a substantival
commitment to M and g, but in the philosophy of science the metric field values are
typically regarded as properties of the space-time manifold (Hoefer, 1996). The
difference between this view and manifold substantivalism is that these properties
constitute space-time for the manifold-plus-metric substantivalist. We can cash this
out in two different ways: [1.] as implying that the metric field values are contingent
properties of the space-time manifold (Hoefer, 1996; Earman, 1992), and [2.] as
implying that the metric field values are essential properties of the space-time
manifold.122 This is referred to as metrical essentialism (Maudlin, 1988). If we
interpret manifold-pus-metric substantivalism as implying [1.], then the metric field
values can be reassigned to different space-time points in different models of GTR,
thus altering the metrical relations between points. If we instead interpret manifoldpus-metric substantivalism as implying [2.], then the metric field values are fixed
across all models of GTR.

122

This is not to say that the space-time points are themselves in any way essential – it is still
a contingent matter whether they are represented in the models at all, for instance, particular
points may be represented in some models, but not in others. However, where those points are
represented, their metrical properties will be fixed.
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Proponents of metrical essentialism advocate de re essentialism, a
controversial metaphysical doctrine. They also reject Model Literalism (ML) in
favour of Model Selectivism (MS), according to which only some subsets of models
represent possible worlds. However, while MS is still consistent with the denial of
LE, passing part of Earman and Norton’s acid test for substantivalism, they ultimately
deny primitive identity for space-time points. For Maudlin (1988) at least, the metric
field is sufficient to individuate points. Responses to the hole argument that claim that
the denial of LE is not equivalent to ML have featured prominently in the literature
(see also Butterfield, 1988), and I do not have anything to add to that debate here.
However, at this stage I am only interested in which theories that endorse ML and are
committed to primitive identity for space-time points, lead to the hole argument.
In Chapter 5 I established that manifold substantivalism entails a form of
indeterminism regarding the location of future objects and events. This is because the
physical equivalence of GTR models before a token time t does not ensure the
physical equivalence of GTR models after time t. This is made clear in the hole
argument, which describes a situation in which two models of GTR agree as to the
distribution of metric and matter fields everywhere except within an arbitrary region
of space-time (the hole), located to the future of the model. Within the hole, the
metric and matter fields are re-distributed over the manifold, but the relationship
between the fields within that region remains the same. The idea is that even if we
specify the maximal data concerning what happens outside of the hole region, the
physical laws of GTR are not sufficient to predict the distribution of the metric and
matter fields within the hole. Since we can choose any arbitrary region of a spacetime model as the hole, it follows that the distribution of the fields within the hole is
never determined by what is going on outside of that region. GTR is thus rendered
indeterministic.
There are a number of factors motivating the indeterminism entailed by the
hole argument. First is general covariance, which allows for the redistribution of the
dynamical fields over the manifold resulting in a new model of that theory equally
consistent with the field equations of GTR. This redistribution of the fields is called a
diffeomorphism. Second, ML, according to which each model related by a
diffeomorphism represents a distinct physically possible world. Third, a commitment
to primitive identity for space-time points, which motivates a commitment to ML by
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maintaining that the identity and individuality of space-time points is fixed
independently of any qualitative features they might possess.
It is these three factors together that allow for the possibility of the GTR
models described in the hole argument. General covariance allows for the
diffeomorphism within the hole region, and ML and primitive identity for space-time
points, ensure that diffeomorphically related models represent genuinely distinct
possibilities, equally consistent with GTR. The question is whether including the
metric field tensor as representing space-time in addition to the manifold, avoids
commitment to any of these three factors.
In fact, including the metric field tensor as representing space-time ultimately
makes no difference to the outcome of the hole argument, because manifold-plusmetric substantivalism is equally committed to all three factors.
General covariance is a feature shared by virtually all modern formulations of
space-time theories, and is generally regarded as an advantage of those theories. As
Earman (1992, 176) points out, Einstein originally attempted to resist the outcome of
the hole argument by re-interpreting the field equations of GTR in a non-covariant
form, but this was “a move he later acknowledged to be a mistake.” General
covariance ensures the preservation of the form of the laws of a space-time theory
when the dynamical fields are shifted over the background structure relevant to that
theory, via a diffeomorphism. The diffeomorphism acts on all of the dynamical fields,
and all that is required is that the topology of the background structure is fixed. In
relation to GTR, the manifold represents the background structure, and the metric
field tensor and stress energy tensor represent the dynamical fields.
Including the metric field tensor as representing space-time therefore makes
no difference to general covariance, because as contingent properties of the manifold
that are ultimately dynamical in nature, it still remains possible to shift those fields
over the manifold via a diffeomorphism, without altering the background structure.
Thus, it is still possible to apply a diffeomorphism to the metric fields over the
manifold within the hole region. The only difference is that these fields now represent
space-time. But representing space-time and representing part of a fixed background
structure is not the same thing.
Metric-plus-manifold substantivalists are also equally committed to both ML
and primitive identity for space-time points. According to substantivalism, space-time
points have an identity independently of any of the qualitative features they might
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possess, such that the points in each model are genuinely distinct. Hence, shifting the
fields over the manifold via a diffeomorphism generates a distinct possibility: a
different way the world might have been. These possible worlds are observationally
equivalent insofar as the relations between the fields remain the same, but they differ
insofar as the fields occupy different points. If substantivalists are necessarily
committed to such possibilities (it is the acid test for substantivalism), incorporating
the metric field tensor as representing space-time in addition to the manifold
ultimately makes no difference to the commitment to either primitive identity or ML.
Both play a key role in manipulating the outcome of the hole argument. GTR is
therefore still rendered indeterministic on this interpretation.
In light of this outcome, we might question to what extent distinguishing
between manifold substantivalism and manifold-plus-metric substantivalism is
significant. The metric field values are contingent properties of the manifold
irrespective of whether they are taken to represent space-time or matter, and
manifold-plus-metric substantivalism equally entails the hole argument. Furthermore,
there are no empirically detectable differences between them, and so no amount of
empirical evidence will ever confirm which theory is true. As a result, there is a
temptation to regard manifold-plus-metric substantivalism as nothing more than a
fine-grained mathematical distinction, irrelevant to metaphysical inquiry.
The fact that no empirical evidence will confirm either way which theory is
true, means that the debate regarding the ontological status of the metric field fails
Maclaurin and Dyke’s test of observability. As a result, Maclaurin and Dyke (2011)
would regard it as unworthy of academic pursuit. However, it is consistent with
fundamental physics and is relevant to the question of whether space-time itself is
dynamical, and hence also to the explanatory role of space-time in GTR. For these
reasons it satisfies my methodological condition for what counts as a legitimate
metaphysical investigation. Nonetheless, we must bear in mind that without empirical
evidence we are on shakier epistemological grounds. Hence, we cannot claim to know
whether the metric field represents space-time or matter. At best, we can express a
preference in favour of one interpretation over another.
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A Fine-Grained Ontological Distinction

The importance of the distinction between manifold substantivalism and manifoldplus-metric substantivalism is perhaps best viewed in the light of several objections
raised by Maudlin (1988) and Earman and Norton (1987).
Maudlin (1988, 87) proposes several considerations why we ought to include
the metric field as representing space-time in GTR. Foremost is that all of the
paradigm spatio-temporal features are distinctively metrical features, and thus not
represented by the manifold alone. He writes,
“Prima facie, it seems like a peculiar position to hold. The substantivalist is
interested in ascribing full ontological status to space-time. But just qua
differentiable manifold, abstracting from the metrical (and affine) structure, spacetime has none of the paradigm spatio-temporal properties. The light cone structure
is not defined; past and future cannot be distinguished; distance relations do not
exist. Spatio-temporal structure is metrical structure, and the substantivalist will
certainly insist that space-time have spatio-temporal structure.”

According to manifold substantivalism, all of the explanatory work is done by the
presence of the metric fields in space-time and not by the manifold. It is the metric
field tensor, for example, that is appealed to in explaining the motion of material
things, physical phenomena such as free fall, acceleration and light propagation, and
the distinction between spatial and temporal directions (Hoefer, 1996: 12). The role
that space-time itself plays is therefore minimal. It provides little more than a fixed
background structure with topological relations, which supports the physical fields
occurring in space-time.
Maudlin (1988) views this as sufficient justification for the rejection of
manifold substantivalism. However, while it is certainly strange that the space-time
manifold has none of the aspects that we would typically expect space-time to have,
strangeness is not by itself sufficient to substantiate a rejection of manifold
substantivalism. The idea that it is sufficient is reminiscent of the preservation of
common sense arguments that I have rejected throughout this thesis. I am certainly
not going to suddenly endorse this line of argumentation here.
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What this does tell us however is that the explanatory role of space-time in
GTR differs vastly between manifold substantivalism and manifold-plus-metric
substantivalism. According to the former, space-time plays little to no role in the
explanation of spatio-temporal phenomena. But this is not to say that manifold
substantivalism is therefore at a disadvantage with respect to what it can explain as a
theory. Manifold substantivalism can still explain everything that manifold-plusmetric substantivalism can explain; it just does so without appealing to space-time.
This certainly makes it seem unappealing, but this is not a strong enough reason to
reject it, as Maudlin (1988) would like to imply.
Earman and Norton (1987, 517) on the other hand, strongly resist the
identification of the metric field tensor with space-time in GTR. They argue, that
since the metric field is dynamic, and thus carries both energy and momentum as a
result of the presence of the gravitational field, that it ought to count along with other
physical fields as matter rather than as space-time. Otherwise, the distinction between
space-time and matter becomes obscured. They write,
“If we do not classify such energy bearing structures as the wave as contained
within space-time, then we do not see how we can consistently divide between
container and contained.”

However, this requirement for a clear-cut distinction between space-time and matter
or the ‘container and the contained’ is outmoded: we cannot consistently divide
between container and contained in the context of GTR as we were able to in the
context of non-field theories. This is because the metric field tensor doesn’t sit
comfortably under either heading (Dorato, 2000).123 As Rickles (2008, 75) remarks,
“Clearly, the substantivalism on offer in the context of general relativity is a very
different beast to the ones considered earlier.” This is reminiscent of my argument in
§6.1 regarding the suitability of the container metaphor in characterizing
substantivalism. Earman and Norton’s requirement that space-time and matter are
clearly distinguished similarly conflicts with super-substantivalism, which advocates
123

Rynasiewicz (1996) argues that we cannot consistently divide between container and
contained in the context of pre-GTR theories, and that the substantivalist/relationalist debate
therefore collapses in the context of GTR. I do not agree with Rynasiewicz as I do not view
the distinction between matter and space-time as representing the central disagreement
between substantivalists and relationalists.
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a monistic view of space-time. It is for this reason than I advocate a definition of
substantivalism that appeals specifically to the fundamentality of space-time, and not
to the relationship between space-time and matter.124 On this interpretation, the fact
that manifold-plus-metric substantivalism does not allow for a clear-cut distinction
between space-time and matter cannot be used effectively as an argument against it.
In fact, the real strength of Earman and Norton’s argument is that it appeals to
the similarity of the metric field with other physical fields in space-time. Primarily,
that if the metric field is dynamic much like other fields in space-time, and is also
similarly defined by a tensor, then it’s not clear why the metric field is distinguished
as representative of space-time, but for example, the stress-energy field not.
Maudlin (1988, 87) explains that this is because the metric field is the only
field indispensable to GTR, to the extent that it plays a unique role in all relativistic
theories. He writes:
“Without affine structure and light-cone structure and covariant differentiation the
laws governing other fields could not be written. It is the physics itself, not just
philosophical fancy that singles out the metric as peculiarly intertwined with spacetime.”

It is the indispensability of the metric field that therefore sets it apart from other
physical fields in space-time.
While Earman and Norton’s objection is unconvincing, it illustrates how each
theory presents us with a very different picture of space-time. On the one hand, spacetime is a bare, absolute structure, clearly differentiable from matter. On the other hand
it is dynamical and defined by a tensor, and for this reason it is not entirely dissimilar
from the physical fields in space-time. It is this dynamical aspect of manifold-plusmetric substantivalism that sets substantivalism apart from the earlier model of
substantivalism represented in Newton’s absolutism, which is reflected in the fixed
nature of manifold substantivalism. But as Hoefer (1996, 12) points out, “we have
already had to accept, in both GTR and the Special Theory of Relativity (STR), that
space and time are not at all as Newton imagined them.” By working with outdated
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Relationalism can then be defined as the denial of space-time substantivalism (the denial
of the fundamental nature of the structure of space-time).
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space-time theories like Newton’s absolutism, we might easily be swayed in favour of
a preference for manifold substantivalism. This is precisely why I am clear that in
adopting a naturalistic approach to metaphysics, contemporary scientific theories
ought to be our starting point.
Ultimately none of the objections discussed in this section point to a clear
front-runner. However, determining which theory is superior is not my objective.
What is important is recognizing that the ontological status of the metric field is
significant, and not just a useful representational tool for mapping out various spacetime models.
Sometimes when we refer to the constituents of mathematical models as
representing space-time it can seem as if it is a semantic rather than an ontological
issue: that a disagreement over what the metric field represents is just a disagreement
about what the term ‘metric field’ refers to. However, it is important to remember that
the mathematical models of GTR are intended to represent the worlds that are
possible according to GTR. Hence, when we refer to the metric fields as representing
space-time, this should also be understood as the metric fields constituting space-time.
The metaphysically relevant question is whether a possible world where both the
manifold and the metric field constitute space-time is genuinely distinct from a
possible world where the manifold alone constitutes space-time. Given that the
manifold and the metric field are both physically substantial entities, and the apparent
differences in the underlying nature of space-time discussed above, the answer should
automatically be ‘yes’, although there would be no way to empirically verify which
world we were in. This is something we will explore again in more detail in §6.3, in
the context of super-substantivalism.
Thus, just because accepting the metric field tensor as representing space-time
makes no difference with respect to the outcome of the hole argument, this does not
imply that we should disregard it as representing a genuinely distinct alternative.
In this section I have focused on the status of the metric field tensor in GTR,
and its role in generating the indeterminism of the hole argument. Ultimately, the
ontological status of the metric field makes no difference to the outcome of the hole
argument. What this tells us is that in order to resist the indeterminism of the hole
argument, we need a theory of space-time that either denies that the diffeomorphically
related models represent genuinely distinct physical possibilities, or fixes the metric
field values across the manifold. At this stage, both options seem highly controversial.
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The former involves the rejection of primitive identity for space-time points and ML,
thus denying the acid test for substantivalism; and the latter involves the rejection of
general covariance, an advantage of almost all current space-time theories.
In §6.3 I take a closer look at super-substantivalism; a theory that takes the
whole of the generally relativistic model to represent space-time by identifying the
metric field and the stress energy fields with regions of space-time. Metaphysicians
have argued against super-substantivalism on the grounds that the spatio-temporal
location of objects and events are fixed, and that certain claims that are intuitively true
have to be rejected as false. They maintain, for instance, that it is false according to
super-substantivalism that ‘I could have been three feet to the left of where I actually
am right now’ (Skow, 2005: 83). If this argument is sound, then super-substantivalists
might be able to resist the indeterminism of the hole argument by denying that it is
possible to redistribute the metric fields over the manifold within the hole region.
However, this is potentially at the cost of denying the freedom of general covariance
in GTR.

6.3 Super-Substantivalism

In contrast to manifold-plus-metric substantivalism, super-substantivalism has seen a
rise in interest among contemporary metaphysicians. Formerly marginalized by
manifold substantivalists as both revisionary and intuitively unappealing, it has
become increasingly popular, particularly among those advocating a fourdimensionalist theory of space-time. However, super-substantivalism continues to be
neglected as a genuine alternative in the philosophy of science, consistently appearing
in no more than a footnote. This at least in part seems to be motivated by the
unsuitability of the stress energy tensor T in representing space-time in GTR models.
In what follows I will focus on a predominantly metaphysical analysis of
super-substantivalism and what a commitment to super-substantivalism entails with
respect to the indeterminism of the hole argument. My primary aim is to establish
whether the variety of super-substantivalism advocated by metaphysicians is a viable
form of substantivalism within the parameters set by GTR. Does, for instance, the
lack of interest in super-substantivalism in the philosophy of science indicate that
super-substantivalism is no more than a product of metaphysical fantasy, or does it
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instead reflect the limitations of mathematical models in representing all of the
possibilities consistent with GTR?

Varieties of Super-Substantivalism

In metaphysics, super-substantivalism is typically formulated in contrast with
manifold substantivalism, as a disagreement over the nature of matter: manifold
substantivalists accept, whereas super-substantivalists deny that matter exists
independently of space-time. Hence, whereas manifold substantivalists admit two
distinct categories of substance (space-time and matter), super-substantivalists only
admit one (space-time). For this reason the former are typically referred to as
endorsing a dualistic account of space-time, and the latter as endorsing a monistic
account of space-time. Sider (2001, 110) writes:
“First, assume that substantivalism is true, that there are such things as points and
regions of space-time. There is then the question of whether there is anything else,
whether spatiotemporal objects occupy, but are distinct from, regions of spacetime,
or whether they simply are regions of spacetime.”

In the context of GTR, super-substantivalism is therefore equivalent to taking the
whole of the mathematical model [M, g, T] to represent space-time: there exists only
one ontological category of substance.
Super-substantivalism is also commonly characterized in metaphysics as the
identification of matter with space-time: “if we are substantivalists then we should
identify objects with regions of spacetime” (Sider, 2001: 110). However, I will argue
that it is ambiguous what this claim amounts to. As a result of this ambiguity, several
different varieties of super-substantivalism emerge that are all equally consistent with
taking the mathematical model [M, g, T] to represent space-time. The differences
between these interpretations hinge on what we understand by ‘the identification of
matter with space-time’, and more precisely, what it means for the properties of
objects and events to be instantiated by regions of space-time. Thus far, there has
been no extended philosophical discussion regarding this issue.
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I can identify three interpretations of what it means to identify matter with
space-time consistent with GTR, and hence three different interpretations of supersubstantivalism:125

1) The properties we typically conceive of as belonging to ordinary objects and
events are direct properties of the space-time manifold. Hence, when we talk
about an object or an event as being identified with a region of space-time, all
we really mean is that the matter represented by T are properties of M (or a
collection of manifold points).

2) Matter is reduced to the geometrical properties of the metric field, so that all
of the matter in T is fully incorporated into g, and there is no independent T
left. This is the theory of geometrodynamics. The identification of matter with
space-time therefore involves reducing each material thing in the world (each
elementary particle, each light ray etc…) to g. On this view, matter is literally
constituted of space-time, where space-time is represented by M and g.

3) The properties we typically conceive of as belonging to objects and events are
properties of space-time insofar as the matter in T represents space-time in
addition to M and g. On this view, the relationship between the components of
the model [M, g, T] is the same as for the manifold substantivalist (matter still
occupies the manifold), but the matter in T also represents space-time. What it
means to identify matter with space-time is therefore to include matter in our
definition of space-time.

I immediately reject 3) on the grounds that it is manifold substantivalism in disguise.
The idea that objects and events exist independently of the manifold suggests that
there is more than one ontological category of entity: space-time and matter.
Referring to objects and events as constituting or representing space-time is thus
nothing more than a ‘linguistic trick’ that involves expanding the term ‘space-time’ to
also include matter. As Sklar (1974, 222) puts it, all we are doing is “replacing
Schaffer identifies a further interpretation, which he calls the ‘eliminative view’, which
denies the existence of material objects altogether. I don’t fully understand what he means by
this – that there are no material objects?
125
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expressions that assert the existence of some material thing at a spacetime region…
by expressions that attribute “material entity features” to the appropriate spacetime
region…” I assume that in advocating super-substantivalism, metaphysicians are
interested in more than what the word ‘space-time’ refers to.
The question is whether proponents of super-substantivalism intend
interpretation 1) or 2). Sider’s comment regarding whether material objects and
events ‘just are regions of spacetime’, certainly suggests an interpretation much
closer to 2). On this view, the only fundamental properties and relations space-time
instantiates are geometrical ones, and material objects and events are just collections
of manifold points endowed with certain geometrical structures. Thus, if we specify
the full space-time structure of a region of the manifold (including the fundamental
geometrical properties of that region), then we automatically know the nature and
distribution of matter within that region. This is currently the only interpretation of
super-substantivalism defended in the philosophy of science and it clearly expresses
the reductive project that Sklar (1974, 222) had in mind when he originally coined the
term ‘super-substantivalism’. He writes:
“The scientific establishment of the supersubstantivalist position would be one case
of a scientific reduction. Just as the theory of macroscopic matter is reduced to the
theory of matter’s microscopic constituents to an identification of macroscopic
things with arrays of microscopic entities (molecules, or atoms, or elementary
particles), and just as physical optics is reduced to electromagnetic theory by an
identification of rays of light with a species of electromagnetic radiation, so the
scientific supersubstantivalist hopes to achieve a reduction of the theory of matterenergy by showing that this theory can be reduced to a theory of spacetime by
means of an identification of each material thing in the world… with a particular
segment of structured spacetime.”

This interpretation of super-substantivalism is widely recognized among hard-headed
philosophers of science as the theory of geometrodynamics, and is motivated in large
part by Einstein’s successful elimination of the gravitational force in GTR by
explaining it in terms of the curvature of space-time. The theory of
geometrodynamics, advanced predominantly by Wheeler (1957; 1961) aims to
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eliminate and explain all forces in this way by eliminating all of the matter
represented in T and ultimately explaining it in terms of g.
Einstein regarded his success as motivating a purely relationalist account of
space-time, according to which space-time is nothing above the spatio-temporal
relations between fields. However, Wheeler (1957; 1961) saw it as an ideal
opportunity to launch his geometrodynamic theory as a substantival theory of spacetime, in which both M and g represent a fundamental, monistic space-time. Given the
dynamical and transient nature of matter, it is only the curvature of space-time
(represented by g) in GTR, with its dynamic and variable features that could possibly
support such a project. As Sklar (1974, 222) points out, “The homogenous, isotropic,
and ever-unchanging spacetimes of Newton, the neo-Newtonians, and special
relativity are hopeless for this purpose.”
Nevertheless, the challenge of eliminating the matter represented in T and
explaining it in terms of g, is a challenge that is yet to be met, as physicists have yet to
succeed in proving that such a reduction is possible.126 For this reason, although it is
acknowledged as a scientifically respectable program, we should not regard the theory
of geometrodynamics as providing evidence in favour of super-substantivalism.

Ontological Parsimony

One of the primary reasons we might think that 2) is the intended interpretation of
super-substantivalism by metaphysicians, is their widespread appeal to ontological
parsimony as an explanation for preferring super-substantivalism to manifold
substantivalism. Following Lewis’s cost benefit analysis, all other things being equal
we should prefer the theory which is more parsimonious with respect to the number or
kinds of ontological entities it postulates (Lewis, 1986). Assuming that manifold
substantivalism and super-substantivalism explain the same facts equally well, since
super-substantivalism is more parsimonious than manifold substantivalism – it
postulates one kind of substance, instead of two – it follows that we should prefer
super-substantivalism. As Sklar (1974, 223) remarks, “we can do without the matter

126

This is not to say that it is not possible, just that such a successful reduction of matter to
space-time has not yet been carried out. Philosophically, the prospects of a scientific
reduction here are no worse than for macroscopic matter or physical optics.
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as a separate individual and simply identify a particular kind of spacetime region as
that kind of matter.”
Lewis (1986, 76) endorses this line of argumentation to argue specifically in
favour of super-substantivalism by opposing “the dualistic conception as
uneconomical”. It is aso endorsed by Sider (2001), Schaffer (2009), and Newton
(1962).127 Quine (1981, 17) is also famous for advocating a super-substantivalist
theory of space-time with this idea in mind. He writes:
“If we accept a redundant ontology containing both physical objects and placetimes, then we can indeed declare them distinct; but even then, if we switch the
physical objects with their place-times and then compensate by reinterpreting the
dyadic general term ‘is the material content of’ to mean ‘is the place-time of’ and
vice versa, no one can tell the difference. We could choose either interpretation
indifferently if we were translating from an unrelated language.”

The idea that ontological parsimony is a theoretical benefit of metaphysical theories is
pretty much taken for granted, and likely stems from the premise that a competing
theory with the same explanatory value but with more ontological commitments,
postulates superfluous entities which are explanatorily redundant. Whether
ontological extravagance ought to be considered a cost ultimately falls outside of the
scope of this discussion, but it is worth noting that parsimony is considered a virtue in
most scientific theories. A famous and well-cited example is the replacement of the
empirically adequate Lorentz-Poincaré theory with the more ontologically
parsimonious Special Theory of Relativity (STR) (Sober, 1981: 153). STR provides a
full explanation of a universal reference frame without postulating the empirically
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In De Gravitatione, Newton proposes a thought experiment describing a possible world in
which God modifies regions of space-time to act exactly like material objects and events. He
then proceeds to argue that a world containing material objects is indistinguishable from a
world containing the modified regions of space-time, and that the only difference is
metaphysical: one contains matter, whereas the other does not. For reasons of simplicity, he
argues, we should therefore reduce our ontology and get rid of material objects and events.
Regardless of whether we accept Newton’s thought experiment, it is clear that he is appealing
to a form of the argument from ontological parsimony to argue in favour of supersubstantivalism.
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unverifiable ether.128 Again, whether this justifies a similar replacement of manifold
substantivalism with super-substantivalism is not an issue I intend to resolve here.
The question is whether the argument from ontological parsimony favours the
characterisation of super-substantivalism outlined in 1) or 2). What this essentially
comes down to is whether the parsimony argument is being used to argue for
qualitative parsimony, i.e. a reduction in the number of ontological categories or kinds
postulated, or quantitative parsimony, i.e. a reduction in the number of individual
entities postulated. If 2) is the accurate interpretation of super-substantivalism, then
we would expect the argument from parsimony to include a reduction of ontological
categories and individual entities postulated. In eliminating the matter in T and
explaining it instead in terms of g, we are not only reducing the number of categories
by getting rid of matter altogether, but we are also reducing the number of individual
entities by reducing the number of fundamental space-time properties: on this view,
the only fundamental properties are geometrical properties.
However, if 1) is the accurate interpretation of super-substantivalism, then we
would only expect the argument from parsimony to include a reduction in the number
of ontological categories postulated. Reassigning the properties instantiated by
material objects and events to the space-time manifold reduces the number of
categories by getting rid of matter, but the properties themselves still exist on this
view: they are reassigned, but not reduced. This suggests that the argument from
parsimony is therefore a much more successful strategy for arguing in favour of 2)
than 1).
This emphasis on ontological parsimony as the primary reason for favouring
super-substantivalism over manifold substantivalism suggests the interpretation of
super-substantivalism outlined in 2). This is because the emphasis is on a significant
ontological reduction.129 However, contrary to this assumption, metaphysicians only
explicitly refer to super-substantivalism as reducing the number of categories,
suggesting that they actually intend the characterisation of super-substantivalism
outlined in 1). Sider (2001, 110) writes, “for otherwise we seem to gratuitously add a
category of entities to our ontology.” That this is in fact the characterisation of super-
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This is not necessarily a good example, since all other things are clearly not equal – STR
has several other theoretical advantages over the Lorentz-Poincaré theory. But the fact that
parsimony is included among those advantages is sufficient to make my point.
129
Sklar (1974, 116) is explicit that this is the kind of reduction he has in mind.
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substantivalism intended by metaphysicians is supported by Schaffer’s (2009, 138)
illustration of the parsimony argument using pincushions and pins. He writes,
“It is as if the dualist has not just pins (properties) and pincushions (material
objects), but also a sewing table (the spacetime manifold) on which the pincushions
sit. But once one has the sewing table, the pincushions seem superfluous. Why not
push the pins directly into the table.”

On this analysis, by eliminating matter (the pincushions), super-substantivalism is
qualitatively more parsimonious than manifold substantivalism: the pincushions
represent a distinct, but redundant ontological category from the sewing table. Hence,
we no longer have space-time and matter; we just have space-time exemplifying
matter-field properties. However, this clearly isn’t a reduction in the sense that
Einstein and Wheeler intended it, as all of the exact same properties still exist on this
view. It is clear from this analysis, that the variety of super-substantivalism advocated
in metaphysics is therefore of a very different kind to the variety advocated in the
philosophy of science. Whereas the former favours the interpretation outlined in 1),
the latter favours the interpretation outlined in 2).
Sklar (1974) rejects all non-reductive forms of super-substantivalism as a
‘linguistic trick’: as extending the term ‘space-time’ to also include ‘matter’, without
representing any physical or ontological difference. As I have presented it, the
interpretation in 1) looks suspiciously like the variety of super-substantivalism
outlined in 3), which certainly makes this mistake. Is this an instance of
metaphysicians insisting on ontological distinctions where in fact there are none?

Metaphysical Assumptions

One reason we might be tempted to think that 1) represents only a semantic and not
an ontological distinction, is if we accept a theory of matter according to which
objects and events are constituted entirely of properties (including relational
properties) bound together by a primitive ‘bundling’ relation. This is typically
referred to as the bundle theory of concrete particulars.
If the bundle theory is true, and matter consists entirely of collections of
properties, then the difference between a theory in which those properties are
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instantiated by space-time and a theory in which those exact same properties are
instantiated by matter, is ultimately semantic: it is the same substance under a
different name. In illustration, compare two possible worlds, one in which manifold
substantivalism is true, w1, and one in which super-substantivalism as outlined in 1) is
true, w2. Both worlds contain a point manifold with geometrical properties, but also
bundles of matter-field properties: x, y and z, held together by a bundling relation, R.
For simplicity, let’s say that x, y and z, and R make up a single red ball. The proposed
differences between w1 and w2 is that in the former case x, y and z, and R constitute a
red ball occupying space-time and in the latter they constitute a region of space-time.
However, in w2, what it means for the red ball properties to constitute a region
of space-time cannot be for it to include space-time points (and possibly also their
geometrical properties) within the bundle of properties. After all, space-time points
are not properties. So w2 has a space-time manifold of points exemplifying x, y and z,
bound together by R. This sounds suspiciously like w1, except we are replacing the
occupation relation with some other unspecified exemplification relation.

w1:

[x, y, z and R]

MATTER

 (occupation relation)

Space-time manifold

SPACE-TIME

w2:

[x, y, z and R]
 (unspecified relation)

SPACE-TIME

Space-time manifold

The difference between the two worlds, and hence also between manifold
substantivalism and super-substantivalism, comes down to whether we refer to the
bundle of properties as constituting space-time or as constituting matter, and this is a
semantic and not an ontological distinction. We still have two separate categories of
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substances here and so super-substantivalism just is manifold substantivalism by a
different name.
However, as Schaffer (2009) makes clear, he explicitly endorses a substratum
theory of concrete particulars. On this view, matter is constituted by properties, but
also an underlying substratum, which acts as the bearer of those properties. So our red
ball, for example, consists of the properties x, y and z, together with a bare
substratum, S, that supports those properties. A substratum is a metaphysical entity
that acts both as the bearer of properties and the individuator of material objects: what
makes that red ball, that particular red ball.
On this view, the difference between manifold substantivalism and the variety
of super-substantivalism outlined in 1), is that the property bearers are different. In the
former case bare substrata act as the underlying property bearers. In the latter case,
collections of space-time points act as the underlying property bearers. The reason
that super-substantivalism is more parsimonious than manifold substantivalism is that
it reduces the categories of substance that exist. In the former case we have two
categories of substance (space-time and matter) and in the latter we only have one
(space-time). This represents an ontological and not just a semantic distinction
because super-substantivalism does not involve a commitment to a substratum as the
supporter of properties in addition to the space-time manifold. As Schaffer (2009,
138) writes:
“Substantival spacetime regions bear properties. So they do what objects should do. Thus
there is no need for a second sort of substance to do what has already been done.
Spacetime is pincushion enough to support a propertied world.” (138)

We can illustrate this point again by referring to w1 and w2:

w1:

[x, y and z]

S
 (occupation relation)

MATTER
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Space-time manifold

SPACE-TIME

w2:

[x, y and z]


SPACE-TIME

Space-time manifold acting as S
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There are a number of metaphysical objections to the substratum theory of concrete
particulars and those objections may certainly be relevant here, however the overall
adequacy of the substratum theory falls outside of the scope of this project. What is
important about this analysis is recognizing that any metaphysician arguing for supersubstantivalism (particularly on the grounds of ontological parsimony) must accept a
substratum theory of matter; otherwise the distinction between manifold
substantivalism and super-substantivalism collapses. However, since substrata are
space-time points in this instance, this does not involve a commitment to some
further, mysterious or inaccessible feature of reality.
We therefore have two very different conceptions of super-substantivalism.
On the one hand, we have the theory of geometrodynamics, according to which matter
is reduced to geometrical relations. On the other hand we have what I will henceforth
refer to as the ‘identity view’, according to which the properties of objects and events
are exemplified by the space-time manifold.131 The former is recognized as a strongly
130

Note that super-substantivalism + substratum theory looks equivalent to how I have
presented manifold substantivalism + bundle theory. The difference between these views is
that according to the bundle theorist, concrete particulars just are bundles of properties, but
since space-time points do not appear within the bundle they cannot (by definition) constitute
the same substance. We have to assume in such a case that the property bundles bear some
other relation to space-time points, and a relation that is not entirely distinct from the
occupancy relation in manifold substantivalism. According to the substratum theorist on the
other hand, the points exemplify the properties in the same way that a bare substratum
exemplifies properties. Thus, the points and the properties they exemplify constitute the same
substance.
131
I have borrowed this terminology from Schaffer (2009), although I do not use it in
precisely the same way. Schaffer defines the identity view as the view that identifies material
objects with spacetime regions. Although this is consistent with what I have outlined in 1), he
fails to elaborate what ‘identifies… with’ actually involves. To this extent I am using it to
describe a much narrower version of super-substantivalism than perhaps he originally
intended, and one much closer to what he characterizes as ‘the constitution view’.
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scientific program, for the most part overlooked in metaphysics, and the latter is a
purely metaphysical analysis, typically neglected as a genuine alternative in the
philosophy of science.
Given that the identity view is a consistent interpretation of substantivalism,
it’s not entirely clear why it is disregarded outside of the metaphysical literature. One
explanation could be that the traditional conception of substantival space-time as
maintaining a distinction between space-time and matter is so entrenched, that an
alternative conception is not even considered. Dainton (2001, 305), for instance,
writes:
“if spacetime is a substance, which of these components constitute this substance? Is it the
manifold, or manifold + metric, or is it manifold + metric + matter-field? Since the last
answer can be ruled out – it obliterates the distinction between spacetime and matter – the
real issue is whether we take spacetime to be M alone or [M + g].”

I have already shown in §6.1 that this definition of substantivalism is outmoded: we
cannot consistently divide between space-time and matter in the context of GTR as
we were able to in the context of pre-field theories. This objection would also equally
rule out the theory of geometrodynamics, which similarly ‘obliterates’ the distinction
between space-time and matter, by incorporating T into g. That super-substantivalism
breaks down the distinction between space-time and matter should not therefore be
used as an argument against it.
Hoefer (1996, 13) identifies a much more likely explanation in a footnote.
According to Hoefer, taking the stress energy tensor T to represent space-time in
general relativistic models is highly problematic. This is because it is mathematically
inadequate for representing space-time. He writes:
“The stress-energy tensor is, explicitly, just an idealization mathematically useful for
describing the coarse-grained distribution of matter and energy, not a device for directly
representing the real nature of matter”

He fails to elaborate any further, but on my understanding the problem is that in the
philosophy of science, where the domain is mapped out entirely in terms of
mathematical models that provide descriptions of space-time consistent with GTR, T
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is unsuitable to represent space-time. The corresponding ontology doesn’t factor into
it, and for this reason the identity view is not considered a feasible alternative.132
However, Hoefer’s contention should be regarded not as a reason to reject the
identity view, but instead as a limitation in what the mathematical models of GTR are
able to represent. If T is not suitable for representing space-time, this should be
viewed as a shortcoming of the mathematical models in question, and not an
indication that matter field properties are not part of space-time. While it may appear
‘immediately wrong’ for the stress energy tensor to represent space-time, if we take T
to represent matter, then it is possible (and perfectly consistent with GTR) to identify
matter with space-time in the way outlined in the identity view.
The identity view of super-substantivalism is therefore consistent with GTR,
regardless of whether we have an adequate mathematical structure to represent it, and
is therefore a genuine alternative to manifold substantivalism and not just the product
of metaphysical fantasy.133

The Modal Argument

In Chapter 5 I demonstrated how a commitment to manifold substantivalism renders
GTR indeterministic. This is made apparent by the hole argument, which is motivated
in large part by allowing the fields to shift over the manifold via a diffeomorphism,
thus resulting in distinct yet indiscernible possibilities. In order to avoid the hole
argument we therefore either need to deny that it is possible to shift the fields over the
manifold, or deny that shifting them in such a way results in distinct indiscernible
possible worlds.
Skow (2005, 65) raises an interesting modal objection to supersubstantivalism based on our modal intuitions, which if successful, implies that supersubstantivalism fixes the spatio-temporal location of events. Skow’s argument is
formulated as follows:

132

Note here that this objection does not apply equally well to the theory of
geometrodnynamics because T is not directly representing space-time.
133
I am basing this argument entirely on my interpretation of Hoefer’s objection, in which I
assume that the mathematical limitation of T is ultimately of little consequence to our
interpretation of super-substantivalism in terms of worlds. I am also assuming here that this is
the primary reason that the identity view is overlooked in the philosophy of science, since no
other explanations are provided in the literature.
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(1) I could have been three feet to the left of where I actually am right now
(2) No region of space-time could have been three feet to the left of where it
actually is right now
(3) Therefore, I am not a region of space-time.
Skow presents this as a problem for the super-substantivalist. The problem is that
super-substantivalists cannot account for the fact that the very same object or event
can occupy different spatio-temporal locations in different possible worlds. It’s not
entirely clear what the source of the problem is here, for instance whether it is that it
relinquishes some feature necessary to substantivalism, or that it merely conflicts with
our modal intuitions.
Skow’s solution is to reject (2) and deny that geometrical properties are
essential properties of the manifold: a region of space-time could be three feet to the
left of where it actually is right now because the distance relations between points
vary in different possible worlds. Given that essentialism is a controversial
metaphysical doctrine, and that the standard interpretation of metric-plus-manifold
substantivalism describes the metric field values as contingent properties of the
manifold, the cost of denying geometrical essentialism is not particularly high.
Putting Skow’s solution to one side, what is relevant for our purposes is the
underlying assumption that super-substantivalism fixes the spatio-temporal location
of objects and events across possible worlds. If true, this suggests that supersubstantivalism is immune to the hole argument because it is not possible to
redistribute matter over the manifold (diffeomorphically or otherwise) within the
arbitrary hole region.134
In fact, this assumption is false and seems to trade on the common
misunderstanding that identifying objects and events with regions of space-time is
equivalent to saying that objects and events are identical to space-time.135 If we put
this in the context of the identity view of super-substantivalism, it suggests that the
properties we typically conceive of as being instantiated by objects and events are
essential properties of space-time points.
134

Point of interest: this rules out indeterminism. Is it not equally problematic to rule out
indeterminism for reasons of metaphysics, as it is determinism?
135
This is the assumption Lemmon (1967) makes, which I discuss in relation to the spatiotemporal criterion for events in Chapter 2.
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This sounds like a strong and not particularly plausible interpretation of supersubstantivalism, and one that we ought to reject. First, it conflicts with GTR, which
tells us that a matter-free space-time is possible. On the identity view, we can
interpret this as implying that it is possible for space-time points to exist
independently of their matter-field properties. However if these properties are
essential properties of space-time points, then this is not a genuine possibility.
Second, it violates general covariance, by denying that it is possible to redistribute the
matter fields over the manifold.
This conflicts with the naturalistic methodology I defend in Chapter 1,
according to which metaphysics is premised on scientific results and not the other
way around. A metaphysical theory should not dictate matters of fundamental
physics. This is something that ought to be decided by the scientific community. By
endorsing a theory that is inconsistent with GTR, metaphysics has been allowed to
float free of science, and this is unacceptable.
A further problem is that the metric and matter fields are dynamic, and if the
matter-field properties are essential properties of space-time points, then this implies
that nothing ever really moves. Consider, for instance, Sider’s example in §6.1: “A
region of space-time bounded out the door and barked at the mailman” (2001, 110). In
what sense can the dog bound out of the door, if all of the properties of the dog are
essential to the space-time region it occupies?136
Skow (2005, 68) treats this objection much like the modal argument, which
reinforces the idea that he takes the identity view of super-substantivalism to imply
that matter-properties are essential properties of space-time points.137 His response is
to combine super-substantivalism with a four-dimensional conception of space-time
and to characterize motion in terms of matter having bent worldlines: “a particle
accelerates just in case its worldline is not straight.”138

This is the same objection as the ‘nothing ever really moves’ objection to fourdimensionalism. The space-time region it occupies is four-dimensional, so from an atemporal
perspective nothing really moves, but from a temporal perspective, things move just like they
normally do.
137
Given Skow’s suggested solution to the modal argument, to reject geometrical
essentialism, his proposed variety of super-substantivalism seems even more obtuse: the
matter-fields are essential to space-time regions, but the geometrical properties are not. A
much simpler response would be just to deny that either geometrical or matter-field properties
are essential properties of the manifold.
138
This same response is also proposed by Bennett (1984: 89).
136
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According to the standard interpretation of four-dimensionalism, all times are
equally real and matter extends temporally across all past, present and future times in
virtue of having different temporal parts at different times: a temporal part of me that
exists yesterday and a temporal part of me that exists tomorrow. These distinct
temporal parts have incompatible properties: yesterday I was running and today I am
standing still. This is consistent in the same way that my different spatial parts
exemplify different properties: my head has different properties than my hand. If we
combine this view with the identity view of super-substantivalism in which my
properties are essential properties of a space-time region, then the essential properties
of region r at time t1 are incompatible with the essential properties of region r* at
time t2. If we consider the whole of my temporally extended self, extending across all
of the past, present and future times at which I exist, then we can map out my
worldline across these times. If my worldline is straight then I am at rest, and if it is
bent then I am in motion: I move from running to standing still in virtue of there being
different future spatio-temporal locations with different essential properties.
But even if we escape Skow’s argument from motion by adopting fourdimensionalism as he suggests, the fact still remains that taking matter-field
properties as essential properties of the manifold conflicts with GTR. This is a strong
enough reason by itself to reject the essentialist interpretation of the identity view of
super-substantivalism. It also tells us that fixing the spatio-temporal location of
objects and events is an unacceptable method of resisting the hole argument.
This brings us back to what I take to be the standard interpretation of the
identity view of super-substantivalism, which views the matter-field properties as
contingent properties of the manifold. The only remaining question is whether it leads
to the hole argument. In much the same way as both manifold substantivalism and
manifold-plus-metric substantivalism, the identity view allows for the matter-field
properties to be transformed diffeomorphically over the manifold, thus resulting in
distinct, indiscernible possibilities. The indeterminism entailed by the hole argument
is therefore inevitable.

Conclusion
In this chapter I set out with two aims: [1.] to establish that there are alternative
conceptions of substantivalism that are consistent with GTR, that ought to be treated
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on an equal footing with manifold substantivalism; and [2.] to determine whether
these alternatives are equally at threat from the hole argument.
I

established

that

manifold-plus-metric

substantivalism

and

super-

substantivalism are both equally viable interpretations of substantivalism, thus
debunking the claim that manifold substantivalism is the default view. However, I
found that any version of substantivalism that allows for the metric and matter fields
to be redistributed over space-time points will lead inevitably to the hole argument.
I identify three factors that allow for the possibility of the GTR models
described in the hole argument: general covariance allows for the diffeomorphism
within the hole region, and ML and primitive identity for space-time points ensure
that diffeomorphically related models represent genuinely distinct possibilities.
Denying general covariance for metaphysical reasons is unacceptable on
methodological grounds. Our metaphysical theories should be amended to fit with
science, and not the other way around. Since GTR is a generally covariant theory,
substantivalism should reflect this. It is therefore the substantivalist’s commitment to
ML and primitive identity for space-time points, that leads to the hole argument, and
hence renders GTR indeterministic.
In Chapter 7 I look at a non-standard version of substantivalism, proposed by
Hoefer (1996) in which the metric field and not the manifold represents space-time.
Hoefer (1996) proposes that in addition to denying that the manifold represents spacetime, we ought to deny primitive identity for space-time points. This is controversial
insofar as it fails Earman and Norton’s acid test for substantivalism. Thus far we have
assumed that every version of substantivalism is committed to primitive identity
because of their willingness to concede the Leibniz style possibilities illustrated in his
correspondence with Clarke. Such possibilities only follow if space-time points are
individuals with primitive identities. In what follows I evaluate to what extent this
assumption is a mistake.
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Chapter 7
Denying Primitive Identity
“Space-time does not claim existence on its own, but only as a structural
quality of the field.”
Einstein (1916, 155)

All

varieties of substantivalism that are committed to space-time points with

primitive identities, and a one-to-one representation relation between models and
worlds (ML), lead to the indeterminism entailed by the hole argument. This is
problematic insofar as it undermines the substantivalist’s claim to be the most
plausible theory of space-time consistent with GTR. Determinism is a physical theory,
and as such should not be ruled out by an a priori commitment to ML, which current
scientific practices dictate we should deny. According to science, models and worlds
stand in a many-to-one relationship. This undermines the naturalistic methodology I
defend in Chapter 1, according to which our metaphysical theories ought to cohere
with contemporary science. In order to rescue substantivalism from the hole
argument, something has to give.
Thus far we have assumed along with Earman and Norton (1987), that
substantivalists are not able to relinquish their commitments to either primitive
identity for space-time points or ML. As Belot and Earman (2000) emphasize, giving
up either of these features results in a pallid imitation of relationalism. In large part,
this is because they view a commitment to the Leibniz-shift worlds as characteristic of
substantivalism. But we have already seen in Chapter 6, that Earman and Norton
(1987) subscribe to an outdated model of space-time in which the space-time
manifold is a fixed structure clearly distinguishable from the physical fields contained
within it. This is similar to the Newtonian conception of space-time which was the
target of Leibniz’s original argument.
There are good reasons to question this characterization of substantivalism.
GTR suggests that space-time is dynamical and interacts with matter, and is thus not
at all how Newton imagined it. This fits far better with a conception of
substantivalism in which the metric field represents space-time. The metric field is not
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only dynamical, but also determines those crucial features that make space-time what
it is.
In what follows I shall consider a form of substantivalism that takes the metric
field alone to represent space-time. According to this view, space-time points do not
have primitive identity and so as we shall see we need not interpret the diffeomorphic
models described in the hole argument as representing distinct possibilities. This fails
Earman and Norton’s acid test for substantivalism, but as I shall argue, should still be
considered a legitimate form of substantivalism.

7.1 Metric Field Substantivalism
Metric field substantivalism continues to be by far the most neglected version of
substantivalism in the literature. Hoefer (1996) is one of the only contemporary
philosophers to endorse it.139 In large part this is due to the widespread assumption
that the fundamentality of substantival space-time arises primarily as a result of the
fixed nature of the space-time manifold. However, the claim that space-time is
fundamental and the claim that space-time is a fixed background structure are entirely
independent claims. As we have seen in Chapter 6, the dynamic space-time described
by GTR is a far stretch from the absolutism advocated by Newton in which space and
time are just collections of points and instants, but this doesn’t make it any less
fundamental.
The purpose of this chapter is to determine whether a theory according to
which the point manifold does not represent space-time is a legitimate version of
substantivalism, and more specifically, what a rejection of primitive identity for
space-time points entails with respect to the outcome of the hole argument.

Relationalism in Disguise

According to metric field substantivalism, the metric field tensor g is the best
candidate for what represents space-time for a substantivalist. On this view, space-

139

He endorses metric field substantivalism only insofar that he recommends it as the most
defensible formulation of substantivalism. He does not however endorse it as the most
defensible ontological view of space-time, since he ultimately prefers a relationalist
conception of space-time in which space-time points do not exist. See Hoefer (2000).
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time structure is metrical structure: it is a collection of fundamental geometrical
relations holding between objects and events.
However, this is not to say that M of the general relativistic triple [M, g, T] no
longer exists, or that it has no significant explanatory role to play. M represents the
physical continuity of space-time and the topological and differential features of
space-time, but just not space-time itself, or the fixed background structure over
which the metric and matter fields are distributed. Thus, the inherent dualism implied
by manifold substantivalism, and Earman and Norton’s interpretation of GTR models
as dividing straightforwardly into container and contained, are no longer applicable
on this interpretation. Hoefer (1996, 24) writes:
“The division of the representors of the properties of space-time we see in describing
space-time models as triples <M, g, T> does not indicate any deep dualism in the nature
of space-time itself, on the view I am describing here. Space-time has physical continuity,
topology and metrical structure.”

Space-time therefore has all of the features we would typically expect space-time to
have, but without appealing to the manifold in general relativistic models as
representing space-time.
What is crucial to Hoefer’s way of thinking is that there is no denial that
space-time points exist on this view. Space-time points do exist; they just don’t
possess sufficient structure to count as space-time. He writes, “When it comes to
representing spacetime, literally and to the best of our current abilities, the metric
field of GTR is the only game in town.” (Hoefer, 1998: 464) Hoefer’s motivations for
accepting metric field substantivalism are therefore much the same as Maudlin’s
(1988) motivations for accepting manifold-plus-metric substantivalism. As I
discussed in §6.2, all of the typical spatio-temporal features are essentially metrical
features and all of the (empirically useful) explanatory work of space-time in GTR is
a result of the presence of the metric field. Hoefer (1996, 25) writes, “it encodes the
gravitational field, and the inertial structure of space-time.” Metric field
substantivalism also explains why it is not possible for a metric-free region of space-
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time to exist, and why it is possible to describe space-time in terms of metrical
features without global topology (and hence without reference to M).140
As I specified in §6.2, these are not by themselves sufficiently strong reasons
to justify a rejection of manifold substantivalism. Nothing empirical corroborates this
preference. However it does suggest that a substantival theory of space-time in GTR
that includes the metric field as representing space-time is viable. The question is
whether a theory which denies that a manifold of space-time points represents spacetime can be construed as genuinely substantival.
Traditionally, a theory according to which space-time is defined in terms of
geometrical relations is considered a relationalist and not a substantivalist theory of
space-time. Substantivalists are typically interpreted as committed to some further,
more basic structure, which the relationalist claims they can do without. The
underlying assumption is that without this additional structure, space-time is not
fundamental, which is the defining characteristic of substantivalism. For this reason,
differentiating between substantivalist and relationalist theories of space-time often
comes down to the question of whether space-time points exist. If space-time points
exist, then some version of substantivalism is true and if space-time points do not
exist, then some version of relationalism is true. For the purpose of this study I will
assume that relationalism is therefore equivalent to the denial of substantivalism.
That a commitment to independently existing space-time points is the
identifying feature of substantivalism is established in the traditional NewtonianLeibnizian debate, in which space and time are either collections of points and
instants (absolutism) or reducible to the relations between objects and events
(relativism). As we have already established, the debate between Newton and Leibniz
is outdated, and typically misrepresents contemporary field theories such as GTR by
disregarding the complex relationship between the manifold and the metric field. For
this reason, we should be cautious about appealing to this definition in differentiating
between modern field theories. However, Earman and Norton’s emphasis on a
commitment to primitive identity for space-time points as a necessary feature of
substantivalism certainly adds credence to this definition by emphasizing its
significance in contemporary debates over the nature of space-time.

140

This is true for at least small regions of space-time.
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The problem is that metric field substantivalism (as Hoefer has presented it),
does not fall naturally into either category: space-time points exist, suggesting a
substantivalist interpretation; but they do not constitute space-time, suggesting a
relationalist interpretation. As a result, what Hoefer presents as a purely substantival
account of space-time, both Teller (1991) and Horwich (1978) propose as a
relationalist theory. As Hoefer (1996, 25) remarks, “Teller… takes a very different
path of reasoning, and arrives at essentially the same place (that is, what I call metric
field substantivalism).”
In contrast to Hoefer (1996), Teller (1991, 363) is explicit in his rejection of
space-time points. It is precisely for this reason that he presents his view as a form of
relationalism and not substantivalism. He writes:
“Should we take at face value conventional presentations of relativity theories which
describe phenomena in terms of a “manifold,” a collection of objectively existing spacetime points? Or should we try to reinterpret these descriptions, saying that all that really
exists are the space-time relations which hold between objects or events?”

Since Hoefer denies that the manifold represents space-time, then on this definition he
can also be interpreted as subscribing to a form of relationalism about space-time.
After all, both Hoefer’s and Teller’s motivations for denying that the manifold
represents space-time are essentially the same: both emphasize the explanatory role of
the metric field in GTR. The idea is that since all of the explanatory work in GTR is
done by the metric field and not by the manifold alone, the point manifold is
ultimately dispensable when it comes to the question of what represents space-time.
On this interpretation, metric field substantivalism just is relationalism in disguise.
I resist this identification on the grounds that there are adequate reasons for
thinking that metric field substantivalism is a form of substantivalism, despite the fact
that the manifold does not represent space-time on this view. I therefore deny that
substantivalism and relationalism ought to be differentiated solely with respect to a
commitment to the existence of space-time points. This is because the existence of
space-time points is not by itself sufficient to justify a substantival interpretation of
space-time.
If a commitment to the existence of space-time points is the only defining
characteristic of substantivalism, then this suggests the metric field substantivalist is
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able to resist the reinterpretation of her account as a relationalist theory of space-time,
by insisting that space-time points exist. Metric field substantivalism still counts as a
form of substantivalism on this definition. However, given that space-time points do
not constitute space-time on this view, it’s not clear what such entities could possibly
contribute to the fundamental structure of space-time. In what sense is space-time any
more fundamental on this interpretation than one in which space-time points do not
exist? A commitment to the existence of space-time points in such a case is entirely
trivial, adopted only to differentiate between space-time theories.
This suggests that if the claim that space-time points exist is the defining
feature of substantivalism, they ought to also constitute space-time by providing a
fixed background structure over which the metric and matter fields are redistributed.
This guarantees that space-time is fundamental, and is distinct from the matter in
space-time, thus satisfying my definition of substantivalism outlined in Chapter 1.
Metric field substantivalism still counts as a form of relationalism on this
interpretation, because space-time points do not play the right sort of role in it for it to
count as substantival.
But this is still incorrect. This is because there are forms of relationalism in
which space-time points are part of space-time. Saunders (2003b) for example, argues
for a relationalist theory of space-time that includes space-time points as constituting
space-time in addition the metric field. He denies that space-time points are absolutely
discernible since there is not a qualitative property that one point has, that another
lacks. But he also denies primitive identity for space-time points, arguing instead that
space-time points are weakly discernible: they are discernible insofar as there is a
geometrical relation that points stand in to other points that they do not stand in to
themselves. On this view, the identity and individuality of space-time points is
determined by the metric field. Saunders (2003b, 304) argues that this is a form of
relationalism on the grounds that it refers to the relations between space-time points
and matter as space-time. This differs from standard interpretations of relationalism,
according to which it is the geometrical relations between matter (objects and events)
that constitutes space-time, but the idea is essentially the same.
Stachel (1993, 143) subscribes to a very similar version of relationalism
insofar as he views the metric field as individuating the points of the manifold. But he
instead sees space-time points as coming into existence as a result of the relations
between parts of the metric field. On this view the metric field is therefore
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ontologically prior to space-time points, and this is sufficient for it to classify as
relationalism.141
The denial of the existence of space-time points is also not by itself sufficient
for a theory to count as relationalist. Space-time can be fundamental, have
determinate properties and exist independently of matter without consisting of spacetime points. This is because the metric field is substance enough.
I suggest that the real difference between Teller’s and Hoefer’s accounts
therefore lies not in a commitment to the existence of space-time points, but in the
ontological status of the metric field – i.e. whether it constitutes space-time or the
physical fields in space-time. It is for this reason, and not the role each theory assigns
to space-time points that they should be characterized as contrasting theories of spacetime.
According to Teller (1991), the metric field tensor g represents space-time as a
set of actual and possible dispositions or relative space-time relations between both
actual and possible objects and events. The metric field g includes, for example, how
quickly I would run (under certain specified conditions) if I were to have taken part in
the marathon, or how far I would be from the lake district if I were living in my
family home. In such cases, the metric field still has a well-defined structure in virtue
of representing the relative space-time relations between the matter fields, if they were
to exist. This allows Teller (1991) to account for the possibility of situations in which
space-time exists but matter does not, thus avoiding the standard relationalist problem
of conflicting with GTR by failing to accommodate this possibility.
However, the metric field is an abstract and not a concrete substantial thing
according to Teller: it is “the representor of free-floating dispositions” (Hoefer, 1996:
25). To this extent it does not satisfy the defining criterion for substantivalism: there
is nothing fundamental or robust about a free-floating set of dispositions. Space-time
is therefore not fundamental on this view, and for this reason, it is justifiably
characterized as a relationalist theory of space-time.
Hoefer (1996) on the other hand, views the metric field as a substantial entity,
thus ensuring the fundamentality of space-time even in the absence of space-time

For a more detailed discussion of Saunder’s and Stachel’s relationalism, see Rickles
(2008).
141
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points.142 This satisfies my definition of substantival space-time insofar as it is a
robust entity with determinate properties, which may exist independently of matter.
The difference between these two views is therefore entirely metaphysical,
relying on our interpretation of the metric field as an abstract or substantial entity. 143
The metric field plays almost exactly the same role in both theories, which is why we
might be tempted to categorize them as variations of the same space-time theory.
However, they ultimately disagree over the nature of g, and hence also over the
underlying structure of space-time.144
Responding to the Hole Argument

In advocating metric field substantivalism, Hoefer (1996) eschews primitive identity
for space-time points, arguing that it is not a necessary part of the substantivalist
position. While it is still consistent to endorse metric field substantivalism and hold
onto primitive identity for space-time points, he argues that it is an unnecessary layer
of ontology that ought to be stripped away from space-time points. This argument
applies equally to all formulations of substantivalism.
The argument that Hoefer proposes to sever primitive identity from space-time
points is brief. His argument is that it does not follow from the fact that individuals,
such as space-time points, have all of their properties contingently, that it is possible
for individuals to swap all of their properties. It does not follow, for instance, that if A
and B have all of their properties contingently, that there is a possible world in which
A has all of B’s properties and vice versa. Hoefer (1996, 18) writes:
“It is one thing to say that all of A’s properties are contingent (and the same for B); it is
something else to say that it is a possible situation distinct from the actual to suppose that
A and B have all of their properties switched. The former does not entail the latter, nor
need we accept this move.”
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Remember that the dynamical nature of the metric field does not prevent it from being
substantial.
143
This is not to say that the difference between substantivalism and relationalism always
comes down to this metaphysical distinction. If space-time is fundamental then it counts as a
form of substantivalism, and I take relationalism to be the denial of substantivalism.
144
In fact, Hoefer recommends that we re-interpret Teller’s view as a set of concretely
existing dispositions on the grounds that dispositions are typically ascribed to concretely
existing entities. If Teller were to accept this proposal, then given our current definition of
substantivalism it would justifiably classify as a variety of metric field substantivalism.
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In the words of Rickles (2008, 108), individuals can be capable of possessing
properties and being named, without implying that they can swap properties.
According to Earman and Norton (1987), denying primitive identity undercuts
our ability to say of space-time points that they are distinct, since without primitive
identity we have no account of their identity conditions. But Hoefer rejects the need
for primitive identity properties in this context. He argues that we do not need a
principle of individuation to ground the identities of distinct qualitatively identical
objects, such as space-time points. He cites Black’s example involving qualitatively
identical iron spheres in illustration (Black, 1952). The reason there are two spheres
here, rather than just one is “because, as we stipulated, there are two of them and not
one.” (Hoefer, 1996: 19) This, he argues, is sufficient to ground their distinctness.145
If we accept this line of argumentation, then we can account for the individuality of
space-time points without appealing to primitive identity properties.146
By denying primitive identity for space-time points, we are able to provide a
solution to the hole argument.147 Recall that the problematic indeterminism arises for
the substantivalist because of her commitment to the existence of qualitatively
identical worlds, which differ only with respect to how the fields are distributed over
some arbitrary region of space-time (the hole). This is problematic because it implies
that neither past events, nor the laws of GTR are sufficient to fix the location of
events within the hole region, thus rendering GTR indeterministic. This arises
because, in contrast to current scientific practices, substantivalists must (allegedly)
view diffeomorphically related models as representing distinct situations.
The problematic assumption is that space-time points can be identified across
worlds: that this point has certain properties in this world and other properties in
another. This is precisely what allowed the substantivalist to claim that the Leibnizshift worlds are distinct: what was here is now there. However, by denying that
space-time points have primitive identity, we can deny that points possess the kind of
identity that makes these transworld identifications possible. While the description of
the fields within the hole will not uniquely satisfy the field equations of GTR,
145

This conflicts with PII, since it allows for distinct individuals with all of the same
qualitative properties.
146
Earman (1989) argues that this denial leads to a problematic structural role theory of
identity.
147
This strategy of response was first proposed by Maidens (1993).
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substantivalists can deny that they represent genuinely distinct possibilities. For the
substantivalist who denies primitive identity, the models represented by a hole
diffeomorphism all represent the same situation.
The strategy is therefore to deny ML, according to which models stand in a
one-to-one relationship with physically possible worlds. The metric field
substantivalist denies that the indiscernible states of affairs described in Leibniz’s
classical argument against Newton and Clarke are genuinely distinct possibilities,
even though we can represent such possibilities mathematically. This can be
characterized as a commitment to Leibnizian Equivalence (LE), according to which
models and worlds stand in a many-to-one correspondence.148 The diffeomorphically
related models only describe different ways things could be if points are ascribed
primitive identity; without primitive identity, the hole argument crumbles.

The Cost of Denying Primitive Identity

What we end up with is an anti-hacceitist substantivalism that endorses LE. The
crucial question is whether by giving up primitive identity and the qualitatively
indiscernible possibilities outlined in the hole argument, we also end up with
relationalism. Pooley (in press) has argued at length that haecceitism is not a
concomitant of viewing space as a fundamental entity, relabelling it as ‘sophisticated
substantivalism’. But it is sophisticated substantivalism the Belot and Earman (2000)
claim is really just a watered down version of relationalism. As we have seen above,
the line between substantivalism and relationalism has certainly become blurred.
As I see it the cost of accepting primitive identity for space-time points is
much higher than the cost of denying it. Without primitive identity, substantivalists
are still able to account for the same phenomena as traditional conceptions of
substantivalism which ascribe primitive identity to space-time points, but without
rendering GTR indeterministic. What they end up denying is the counterfactual
situation described by Leibniz in which the history of events in the universe might
have occurred an hour later. But I agree with Hoefer (1996, 20) that this is a
counterfactual situation that Clarke should never have conceded. According to Hoefer
(2000, 247), the goods on offer by accepting primitive identity for space-time points
148

At this stage I will continue to assume that the denial of ML is equivalent to a commitment
to LE.
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are illusional. He writes, “The price of accepting primitive identity is that of
remaining trapped in a web of baroque metaphysical notions that cause confusion and
raise foolish questions.”
Metric field substantivalism departs from the traditional conception of
substantivalism advocated by Earman and Norton (1987). However, this does not
entail a rejection of substantivalism as Earman and Norton suggest. None of the
interesting counterfactuals regarding the independence of space-time as a fundamental
entity are threatened on this view. What we are left with by denying primitive identity
is a much more defensible form of substantivalism.
Conclusion

Throughout this section I have attempted to defend metric field substantivalism as a
valid interpretation of substantivalism. Metric field substantivalism has been largely
overlooked in the philosophical literature on substantivalism, and I suspect that this is
due to its denial of the manifold of space-time points as representing space-time.
Typically, theories which deny that the manifold of space-time points
represents space-time are considered varieties of relationalism, according to which
space-time is reducible to the geometrical relations between objects and events. At a
glance, this suggests that metric field substantivalism is perhaps better viewed as a
form of relationalism. However, the metric field is a fundamental structure in its own
right: it is a robust entity with determinate properties, which exists entirely
independently of matter fields. For this reason it ought to be distinguished from
relationalist positions such as Teller’s, in which the metric field is a set of freefloating abstract dispositions. Substantivalism defines space-time as fundamental, and
metric field substantivalism meets this demand. Moreover, it does so without
appealing to space-time points.
Hoefer’s (1996) denial of primitive identity for space-time points is central to
the substantivalist’s avoidance of the indeterminism entailed by the hole argument.
By denying that space-time consists of a manifold of space-time points with primitive
identity properties, she is are able to deny that the indiscernible models of GTR
related by a hole diffeomorphism represent genuinely distinct possibilities, thus
denying ML. Hence, worlds in which the entire history of events occurs one hour later
are not possible on this view. Earman and Norton’s claim that a commitment to
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primitive identity for space-time points and ML is the acid test for substantivalism is
thus far too strong.
One issue that has become clear in this chapter is that the debate between
substantivalists and relationalists is of a very different kind than we perhaps first
expected. The question is no longer one regarding the reality of space-time points, or
a commitment to Leibniz-shift worlds. Instead it concerns whether the metric is
space-time, or whether it is determined by space-time. Hoefer (1996) argues in favour
of the former interpretation, according to which space-time points exist independently
of the metric field, but do not constitute space-time. Saunders (2003b) argues along
similar lines, but contends that the metrical relations individuate space-time points.
Stachel (1993) on the other hand argues in favour of the latter interpretation, and takes
space-time points to come into existence along with the metric field. Teller (1991)
falls somewhere in between. While there is a metaphysical difference between these
positions, this difference is not doing any work (Rickles, 2008: 120). More
importantly, it is not premised on anything that GTR tells us. GTR tells us nothing
about the nature of space-time points and the question of which points play which role
is empirically inconsequential. We might have preferences for one view over another
on metaphysical grounds, but the differences between them cannot be confirmed via
empirical evidence. Having mapped out all the various alternatives consistent with
GTR, we may argue that the metaphysical debate ends here.
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Chapter 8
Concluding Remarks
Throughout

this thesis I have been concerned with refining the methodological

approach to studying the structure of space-time in the context of GTR. My primary
focus has been on the metaphysical problems that arise from a substantival conception
of space-time, with a particular emphasis on the hole argument.
One thing that the hole argument has made clear is that substantivalism has
become entangled with all manner of surplus metaphysical baggage. The variety of
substantivalism favoured by GTR is a variety on which space-time is fundamental,
has determinate properties and can exist independently of matter. But we then add to
this a number of metaphysical commitments. We claim that substantivalism entails a
commitment to individual space-time points with primitive identities, thus allowing
for the transworld identification of points across worlds. It follows from this that
substantivalists are also committed to a particular representation relation between
models and worlds. While physicists are all in agreement that diffeomorphically
related models all describe the same situation, substantivalists maintain that
diffeomorphically related models describe distinct possibilities. We are therefore also
committed to haecceitism: the view that there are distinct possible worlds that are
qualitatively just alike, but that differ with respect to the de re possibilities
represented of some individual.149 All of this seems to stem from the mere fact that
Clarke conceded to Leibniz that the whole of the material world might have existed
just as it is, but shifted 3 feet to the East.
It is unfair to say that these additional metaphysical commitments are entirely
unfounded. While they are certainly not the aspects of substantivalism that
recommend it to GTR, there are good metaphysical reasons for why we might accept
them nonetheless. There are good metaphysical reasons, for instance, for supposing
that space-time points have primitive identity. Space-time points are exactly alike
with respect to their qualitative features, and so this suggests that we must look
149

I emphasize again that this commitment to possible worlds does not entail a commitment
to modal realism.
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further afield to some transcendent feature in order to individuate them. This is
supported by the fact that primitive identity is currently our best account of the
identity and individuality of elementary particles in quantum physics.
The mistake, however, is in assuming that these metaphysical commitments
are concomitant with substantivalism. These commitments are just some of the
options consistent with a substantival theory of space-time in GTR. Hoefer (1996), for
instance argues that we do not need a principle of individuation in order to ground the
identities of space-time points, and hence can deny primitive identity. As I argue in
Chapter 7, this is a perfectly legitimate version of substantivalism consistent with
GTR. Thus, when we come to a problem like that presented by the hole argument, we
should first consider revising our ontological preferences consistent with
substantivalism, before we abandon ship in search of relationalist shores.
This brings me to another issue highlighted by the hole argument. Namely,
that the substantivalist/relationalist debate is outmoded. While the debate was clear in
Leibniz and Newton’s day, where space-time was thought to be either a fixed
structure of points and instants or reducible to the relations between objects and
events, things have become considerably more confused since the advent of general
relativity.
In its simplest form the substantivalist/relationalist debate is a debate over the
ontological status of space-time. The substantivalist claims there is some fundamental
ontological structure, which the relationalist claims she can do without. For this
reason, relationalism is often presented as the denial of substantivalism. But with so
many different varieties of substantivalism on the table, it’s not entirely clear what
this denial amounts to. Substantival space-time might be a bare manifold of spacetime points – a container for matter to occupy, or it might be dynamical, constituted
entirely of metrical relations. In this context, the relationalist believes that space-time
as represented by either the manifold or the metric field is in some sense reducible or
eliminable. But this seems to rule out both Saunders’ (2003b) and Stachel’s (1993)
varieties of relationalism, according to which space-time is neither eliminable nor
reducible. In one way or another they claim that space-time points exist, but
supervene on the metrical relations between points.
What is clear is that most philosophers of science who are worried about the
hole argument end up endorsing a position close to that advocated by Hoefer (1996).
Some call themselves relationalists on the grounds that it is the metric field that is

Concluding Remarks 182

doing all of the work. Space-time points exist, but are individuated by their metrical
relations. Others call themselves substantivalists on the grounds that the metric field is
a robust, existing thing: it has determinate properties and can exist independently of
matter, and this is sufficient for it to count as substantival. In either case the ontology
is essentially the same. The terms of the original debate have clearly lost all meaning.
I suggest that what is important is therefore not whether we call ourselves
substantivalists or relationalists but which theories best explain the behaviour of
matter in general relativistic space-time, without rendering GTR indeterministic.
These theories may then be compared with respect to certain theoretical virtues, for
instance, simplicity, parsimony and explanatory power. I suspect it might come down
to a question of which theory provides the best account of the individuation of spacetime points. But these are solely metaphysical issues. They bring us closer to
establishing the true nature of the structure of space-time insofar as they narrow down
the playing field, but they cannot advance beyond this aim. The question of which
overall ontology is correct is not a question for metaphysics. We are free to express
our preferences, but it is a matter that can ultimately only be settled by the scientific
community.

Methodological Considerations

Throughout this thesis I have highlighted a number of methodological issues relevant
to the substantivalist debate. These issues pertain directly to how our metaphysical
investigations should be conducted – namely, within the context of our best
contemporary scientific theories - but equally importantly, how they should not.
I make it clear at the beginning of this thesis that one of the primary roles of
metaphysics is to construct a fundamental ontology from what is indispensable to
contemporary scientific theories, but also to clarify the various conceptual entailments
of those theories. This is what I have tried to do here. GTR tells us that space-time
needs to be sufficiently rich to account for the possibility of matter-free regions of
space-time. This is to account for the variations in the geometry of space-time in
relation to the movement of matter, the movement of bodies through non-Euclidean
holes and the transference of gravitational energy into space-time. Our job is to
complete the ontological picture that GTR gives us, for example, by providing an
account of the individuation of space-time points.
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What metaphysics should not do is proceed outside of the realms of
contemporary science. They should not, for example, investigate what follows from
outdated or domesticated science rather than our best scientific theories (Ladyman
and Ross, 2007: 17). This is what I take metaphysicians to be doing when they
mischaracterize substantivalism as a container for matter, which is closer to Newton’s
absolutism than the dynamic and variable nature of space-time consistent with GTR.
They should also not proceed a priori in matters that ought to have an
empirical basis. Leibniz presents the original problem for substantivalists in terms of a
conflict with certain a priori metaphysical principles, which he takes to be necessary
truths. On the one hand we have the principle of the identity of indiscernibles (PII)
according to which no two individuals are exactly alike with respect to their intrinsic
qualitative properties. On the other hand, we have the principle of sufficient reason
(PSR), according to which for every contingent fact there is a sufficient explanation.
Substantivalism, as it is traditionally conceived, violates both of these
principles insofar as the Leibniz-shift worlds are qualitatively indiscernible, and hence
there can be no explanation for why the material world is located this way, rather than
any other. This raises some interesting metaphysical questions. How are the points of
space-time individuated? Are we justified in asking for explanations for facts that fall
outside of the scope of causal or scientific explanations? However, where there is
tension between a theory for which there is strong empirical evidence
(substantivalism) and an a priori metaphysical principle for which there is none, it is
the latter and not the former that should be rejected as false. Neither PII nor PSR
should therefore be regarded as providing sufficient grounds for the rejection of
substantivalism.
I realize that characterizing the role of metaphysics in this way, as subordinate
to science, is contentious. But insofar as we are interested in discovering the objective
nature of reality, science has empirical power and a proven track record of success,
making it the ideal place to begin metaphysical inquiry (Ney, 2012).
The problem is not just that metaphysics fails to take contemporary scientific
considerations into account, but that it places too much emphasis on considerations
that are irrelevant. A common theme that has developed throughout this thesis is that
metaphysicians frequently appeal to common sense intuitions as providing evidence
for or against metaphysical claims. Forbes (1993) regards common sense as providing
adequate grounds for the rejection of primitive identity; Belot (1995) and Melia
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(1995) regard common sense as justifying a particular interpretation of physical
determinism; and Kim argues that common sense favours an account of events in
which the spatio-temporal location of events is fixed. Skow (2005) also suggests that
common sense is likely responsible for the popular conception that manifold
substantivalism is the default view of substantivalism.
As I have argued, common sense intuitions are not a reliable source of data.
They conflict with science; vary according to cultural, socio-economic and
educational background; are easily manipulated; unsuited from an evolutionary
perspective, and prone to error. As such, our use of intuitions in metaphysics should
be considerably restricted. This is an issue problematic to all areas of philosophy, and
not just to the metaphysics of space-time.

Summary and Future Directions

There are many further issues raised throughout this thesis that deserve exploration.
Hoefer (1996) has provided a solution to resisting the indeterminism of the hole
argument. He argues that the hole argument collapses as soon as we deny that spacetime points have primitive identity properties. However, his account of how spacetime points are individuated is lacking. He claims that we do not need a principle of
individuation to ground the identities of distinct qualitatively identical individuals,
such as space-time points, but he fails to go into sufficient detail as to what this
entails. He hints that it may lead to a problematic structural-role-theory of identity.150
More work therefore needs to be done in establishing the consequences of this view,
but also in exploring the range of alternative possibilities consistent with the denial of
primitive identity for space-time points. Saunders (2003b), for example offers a
different account of the individuation of space-time points in terms of the geometrical
relations between points: space-time points are weakly discernible insofar as there is a
geometrical relation that points stand in to other points that they do not stand in to
themselves. Saunders’ approach allows us to hold on to a modified version of the
principle of the identity of indiscernibles, which may be viewed as an advantage of
his theory over Hoefer’s.

150

This is problematic for reasons outlined by Earman (1989, 119).
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Another issue for further consideration is how we ought to view the nature of
the relation between models and possible worlds. The mathematical formalism makes
the various theories of space-time particularly easy to define, and it therefore makes a
useful tool for philosopher’s of science and metaphysicians interested in space-time
(Rickles, 2008). But how is this association to be understood? As one-to-one, manyto-one, many-to-some, or another way altogether?
I have proceeded on the understanding that physicists intend for us to draw
metaphysical conclusions from the representational elements of their theories. This is
based on the assumption that they are attempting to construct an accurate account of
what the world is like. However, not all physicists intend for their representational
devices to be viewed as implying anything ontological. They are instrumentalists, and
as such only tell us if we have a particular system, which equations we need to write
down to be able to make predictions about its behaviour etc. (Ney, 2012). There are
also limitations with respect to what mathematical models are able to represent. In
Chapter 6 I touch on this issue. Recall that the stress energy tensor T is
mathematically inadequate for representing space-time, conflicting with the identity
view of super-substantivalism.
I argue that it is only when science and metaphysics are brought together that
we can truly hope to make any progress with respect to discovering the objective
nature of reality, and I see clarifying the nature of the relationship between models
and worlds as one of the first steps in moving in this direction.
My primary aim in this thesis has been to explore the problems that arise from
a substantival conception of space-time, within the constraints of the naturalistic
methodology I set out in Chapter 1. As I stated in Chapter 1, my aim has not been to
reach final conclusions. Instead, I have been far more interested in revealing the
various interconnections between the fields of science and metaphysics, and what
bringing these two disciplines together reveals about the nature of space-time in GTR.
Although I do emphasize the role of metaphysics as being subordinate to science, this
should by no means be interpreted as undermining the significance of metaphysical
questions. After all, GTR only paints a partial picture. By working within the
framework of the general relativistic models we are able to construct a range of
different interpretative options consistent with GTR. These differences are entirely
metaphysical. Which theory of space-time we ultimately accept will come down to a
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question of our metaphysical preferences regarding the status of the metric field and
how space-time points are individuated.
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