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Abstract
We provide a reply to the Argument from Intimacy on behalf of defenders of emer-
gent spacetime in theories of quantum gravity. We argue that if one accepts that 
spacetime regions are nowhere in the sense that they are locations but do not have 
locations, then the Argument from Intimacy can be resolved. We go on to consider 
a problem with this response, namely that it is unavailable to super-substantivalists. 
We argue that this is right for identity but not priority super-substantivalists. We 
then suggest that there is no cost for our solution here, since identity versions of 
super-substantivalism face severe challenges in the context of spacetime emergence 
and so should be rejected anyway.

Keywords  Spacetime Emergence · Quantum Gravity · Substantivalism · 
Mereology · Location

[...] A dark passage which led to nowhere, then to nowhere, then again to 
nowhere, once again to nowhere, always and forever to nowhere.

E. Hemingway, For Whom the Bell Tolls.
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1  Introduction

According to several approaches to quantum gravity, spacetime is emergent. It is 
thus not a fundamental feature of reality.1,2 What is fundamental, if anything, is non-
spatiotemporal. How we should understand the relevant notion of emergence when 
applied to the spacetime case is, of course, open to debate.3 An influential, widely 
discussed argument—the Argument from Intimacy—allegedly instructs us as to how 
it should not be understood.4

The Argument from Intimacy is predicated upon the assumption that composition 
is (at least) a necessary condition for emergence.5 The argument exploits an intimate 
relation between location and parthood, namely that wholes should inherit their loca-
tions from their parts, in the sense that they should be located wherever their parts 
are located. The basic idea behind the argument is thus to show that the inheritance 
of location fails when spacetime or spatiotemporal entities are taken to emerge from 
something non-spatiotemporal. Faced with the threat of such an argument—so the 
thought goes—one should abandon the mereological understanding of spacetime 
emergence and look somewhere else.

In this paper, we offer a solution to the Argument from Intimacy. The solution 
involves rejecting the claim that spacetime regions are somewhere. Spacetime 
regions are spatiotemporal locations but do not have spatiotemporal locations. We 
explain why this solution is better than existing solutions to the Argument from Inti-
macy, before responding to three arguments in favour of the view that spacetime 
regions are somewhere. Three of these—two of which have been provided by Baron 
(2020)—are largely dealt with by the mereological framework for spacetime that we 

1 By ‘spacetime’ we mean a manifold equipped with the metric structure derived from the Einstein field 
equations.

2 This claim has become particularly important in the context of the apparent threat of empirical incoher-
ence [see e.g. Huggett and Wüthrich (2013)]. This is a threat to all of theories of quantum gravity that do 
not feature any spacetime structure at all, even at the emergent, derivative level.

3 In the philosophy of physics literature, the goal appears to be to show that a given theory which describes 
relativistic spacetime can be appropriately derived from a theory that does not feature any spacetime 
structure [for an overview, see Crowther (2018)]. Such a merely inter-theoretic use of emergence, how-
ever, does little justice to the idea that what is described by the spacetime-free theory is more funda-
mental, in a metaphysical sense, than what is described by the theory featuring spacetime. Although 
we are going to simply assume this without further argument, we note that it is intuitive to expect the 
inter-theoretic relation of emergence to mirror some metaphysical relation of priority in the world. For 
more metaphysical approaches to spacetime emergence see, e.g., Baron and Le Bihan (2022) and Lam 
and Wüthrich (2018).

4 See e.g., Baron (2020), Le Bihan (2021), Baron et al. (2022a).
5 Some suggest it is also sufficient (Humphreys, 1997). We cannot do justice here to the huge literature 
on emergence in metaphysics. We note, however, that on many ways of understanding the dependence 
side of emergence (the other side being autonomy), composition does indeed play an important role. 
Moreover, we note that the Argument from Intimacy can be formulated without assuming that composi-
tion is necessary for emergence. In particular, the argument can be formulated as an argument against 
the use of mereology to understand the connection between spacetime and a more fundamental, non-
spatiotemporal reality, regardless of whether that connection is one of emergence and thus regardless of 
whether emergence requires mereology. For a comprehensive discussion of metaphysical emergence, see 
Wilson (2021).
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set out. The final focuses on super-substantivalism and forces us to say a bit more 
about substantivalist pictures in the context of spacetime emergence.

We take our discussion of the Argument from Intimacy to be important for three 
reasons. First, what we say provides indirect support for existing work by Baron and 
Le Bihan (2022) and, particularly, Le Bihan (2018a, 2018b) who defend mereologi-
cal models of spacetime emergence (see also Calosi (Forthcoming) and Ney (2021) 
who appeal to mereology in the context of wave function realism). In particular, we 
show that a perfectly standard mereology can be used for mereological approaches to 
spacetime emergence. We thus make a case against the prevailing view that mereol-
ogy must be ‘reimagined’ to fit with the emergence of spacetime. This view is stated 
clearly by Baron et al. (2022a, p. 136) when they write that:

... composition and constitution as standardly understood appear to be concep-
tually wedded to spatiotemporal notions. The standard way of understanding 
these two relations therefore makes them ill-suited to underwrite the depen-
dence of spacetime on a non-spatiotemporal structure.

Second, our discussion sheds light on the relationship between spacetime emer-
gence on the one hand, and location and super-substantivalism on the other. In par-
ticular, we show that identity versions of super-substantivalism are at odds with 
spacetime emergence, whereas priority versions do better. We also show that mereo-
logical approaches to spacetime emergence fit quite well with priority versions of 
super-substantivalism.

Third, our arguments bear on a debate within the literature on formal theories 
of location about the location of spacetime regions. As we will see, the two main 
alternatives are that spacetime regions are located at themselves, or that spacetime 
regions are located nowhere. According to the orthodoxy, the choice between these 
two options is a matter of simple stipulation and, as such, is of no metaphysically 
substantive consequence, as e.g., both Varzi (2007, p. 1016) and Parsons (2007, p. 
224) explicitly claim. The arguments in this paper challenge this orthodoxy, for we 
show that there are substantive metaphysical consequences related to the locations of 
spacetime regions after all.

Before pressing on, it’s worth saying a bit more about the motivations for our proj-
ect. Why try to resolve the Argument from Intimacy at all? That is, what motivates 
the defense of a mereological account of spacetime emergence?

As Pohlmann (2024) discusses in recent work, one reason to pursue an approach 
along these lines is broadly inductive. Mereological approaches to emergence have 
been useful across science in a range of areas, such as biology, physics, social sci-
ence, economics and deep learning. In light of this, Pohlmann notes that:

The use of composition in scientific accounts of emergence gives us a modest 
inductive argument for mereological models of spacetime emergence: because 
composition is useful in so many scientific domains for explaining emergence 
in particular, we can expect it to be useful in the case of spacetime emergence 
as well.
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Of course, it may by that mereological approaches to emergence are not viable in 
every area of science, as Pohlmann acknowledges. But that mereological approaches 
to emergence see such widespread use provides a motivation to at least try and make 
them work in the case of spacetime emergence. Doing so has the potential to deliver 
a pleasing unity to the way that emergence works across a range of domains.

In recent work, Baron and Le Bihan (2022) offer a further reason for developing 
a mereological approach to spacetime emergence. On the face of it, the emergence 
of spacetime is mysterious, in this sense: it is hard to see how something previously 
thought to be so fundamental could be emergent. Mereological models of spacetime 
emergence have the advantage of familiarity. They allow us to roll a potentially mys-
terious phenomenon into a more well-understood framework, thereby giving us a 
better grasp on how spacetime might be emergent.

As Baron and Le Bihan (2022) point out, developing a mereological approach to 
spacetime emergence can be helpful even if it is ultimately incorrect. That’s because 
doing so can amount to the provision of a how-possibly explanation: an explanation 
of how emergence of this particular phenomenon could be possible at all. Again, this 
is helpful because the emergence of spacetime itself is difficult to understand, and 
seeing how it is even possible serves as a piece of conceptual scaffolding.

Finally, it may be that a mereological approach is a useful companion to other 
approaches to spacetime emergence on the market. We have in mind here the func-
tionalist approach, which has been defended now by numerous authors.6 As Baron 
(2020) has argued, however, the functionalist approach runs a real risk of being 
reductive, in a manner that undermines the emergence of spacetime. As he notes, 
mereology provides a way to block the otherwise reductive tendency of functional-
ist approaches and, indeed, is a strategy also available in the philosophy of mind for 
preventing a certain type of unattractive reductionism.

All of these points are clearly defeasible. Mereological approaches may ultimately 
be a dead end. Still, there is motivation enough to pursue them, and that provides the 
basis we need to try and resolve the Argument from Intimacy. That is all well and 
good, one might respond, but mereological approaches to spacetime emergence may 
not be viable, quite aside from the argument we consider here. Again, drawing on 
Pohlmann (2024), there are a number of worries with mereological approaches. We 
don’t have the space to address all of these here, but there is one that’s worth com-
menting on.

There’s an expectation that the structure of quantum gravity—whatever it is—will 
be discrete. Indeed, this is explicitly encoded in some approaches (e.g., causal set 
theory and, arguably, loop quantum gravity) and may well just be what’s needed 
to effectively quantize the gravitational field. But, as Pohlmann (2024) argues, this 
gives rise to a ‘cardinality’ worry for mereological models of spacetime emergence. 
Suppose that the number of elements at the fundamental level is (at most) countably 
infinite. Spacetime, being a continuum, plausibly has uncountably many parts (e.g., a 
continuum of spacetime points). But if that’s right then, from a mereological perspec-
tive, there just aren’t enough parts at the fundamental to level to produce spacetime. 
Some spacetime points will go ‘unmade’.

6 See e.g., Lam and Wüthrich (2018) and Knox (2019).
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Again, we can’t solve this issue here, but we’ll flag two options, both of which 
are discussed by Pohlmann (2024, §6.2). The first is to deny that spacetime qua con-
tinuum emerges. Rather, what emerges is a discrete structure that has a continuum 
approximation. This, we think, better reflects the physics anyway. In causal set the-
ory, for instance. one never gets out full continuum spacetime. Rather, at best, one 
manages to recover a discrete approximation: a structure that is approximately iso-
metric to the spacetime manifold. That being so, we think it makes sense to use this 
as a cue for metaphysics. Metaphysically, what emerges is a structure that can be 
described as a continuum without getting into trouble (at certain scales of descrip-
tion) but strictly speaking it is discrete. This works because it effectively eliminates 
any potential ‘cardinality gap’.

A second potential solution is to treat the mereology as a bit more ‘holistic’. The 
cardinality gap problem arises in virtue of the fact that we are trying to deliver a 
one-to-one correspondence between parts at the fundamental level and parts at the 
emergent level. But perhaps things are more complicated than that. It may be that 
things at the fundamental level are parts of multiple objects at the derivative level. By 
‘reusing’ parts in this way and admitting a degree of holism, perhaps the cardinality 
gap may be closed.

In what follows we won’t work with this kind of holism. We’ll assume that for any 
spacetime region the quantum gravity objects are its parts and not the parts of non-
overlapping regions. But this is really just to make the ensuing discussion a bit neater. 
Nothing hangs on this, and indeed all of the same problems and solutions arise with 
or without the holistic assumption. That’s handy, given that holism may be needed to 
close the cardinality gap.

We also recognise that mereological approaches may not be viable for every pro-
gram in quantum gravity. Where we think they are potentially viable is for any case 
where there is an intuitive sense in which the quantum gravity objects that correspond 
to spacetime appear to be built up from ‘smaller’ (in a non-spatiotemporal sense) 
objects. This does appear to be so in at least some approaches. In causal set theory, 
for instance, manifold-like causal sets are made of elements and relations making 
the whole approach susceptible to mereological treatment. Similarly, in the case of 
loop quantum gravity, weave states (which approximate spacetime) appear to be built 
from quantum loops.7

Clearly, there is much more to say about mereological models of spacetime emer-
gence. Our goal is not to provide a positive account of how these work; that is a task 
for another day. Our goal is to just make the case that the Argument from Intimacy, at 
least, should not prevent us from pursuing a mereological option.

7 For discussion of the continuum approximation in causal set theory, see Bombelli et al. (1987) and for 
loop quantum gravity, see Rovelli (2004).
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2  Preliminaries

Much of what we say in what follows makes use of mereological notions, and so it 
makes sense to render these precisely from the very beginning. This formal work will 
pay off later, since it will provide a straightforward framework within which to state 
the Argument from Intimacy more precisely than has been done so far, and to also 
outline our preferred solution.

First: mereology. We assume a parthood relation P that is transitive, reflexive, and 
asymmetric. We add the following further standard definitions:8

Overlap: O(x, y) := ∃z(P (z, x) ∧ (z, y))
Fusion: Fϕz := ∀x(ϕ(x) → P (x, z)) ∧ ∀y(P (x, z) → ∃x(ϕ(x) ∧ O(x, y)))

Next: location. Although there are many distinct notions of location, we only need 
to look at those that are arguably the ones that have been central in almost any for-
mal theory of location,9 which include Exact, Weak, Entire and Pervasive Location. 
For present purposes, we focus on exact and weak location.10 To have a preliminary 
grasp on such notions, think of the “exact location” of an object o as o’s shadow in 
substantivalist spacetime, as Parsons (2007) puts it. As for “weak location”, this is 
the locative relation that an object o bears to every spacetime region which is not 
completely free of o—to follow (Parsons, 2007) again.11

It is usual to take one locative notion as primitive and then use it define the others.12 
We are going to use exact location, which we express with the two-place predicate 
L(x, y).13 Then we can define the other notions using L and mereological predicates of 
parthood (P) and overlap (O).14 We thus define weak location as follows:15 

Weak Location: WL(x, y) := ∃z(L(x, z) ∧ O(z, y))

8 These are indeed standard definitions, so we will not spend much time on them. See Cotnoir and Varzi 
(2021).

9 For a recent argument for the view that we should go beyond such notions see Correia (2022).
10 Intuitively, x is entirely located at a region iff it lies within that region, and x is pervasively located at a 
region iff it completely fills that region. As an illustration, you are entirely located in the Milky Way, and 
you are pervasively located where your heart is.
11 See also Gilmore (2018).
12 For a theory that uses Exact Location as a primitive see Parsons (2007). For one that uses weak location 
see Eagle (2016, 2019). For one that uses entire location see Correia (2022). Finally, for one that uses 
Pervasive Location see Loss (2021). For an argument that one may need more primitives see Kleinshmidt 
Kleinschmidt (2016).
13 But the argument works, mutatis mutandis, for other choices of primitive as well. All formulas are 
intended to be universally closed.
14 See Casati and Varzi (1999), Parsons (2007, p. 204), Gilmore (2018).
15 We can define Entire and Pervasive location as follows: 

Entire Location: EL(x, y) := ∃z(L(x, z) ∧ P (y, z))
Pervasive Location: P L(x, y) := ∃z(L(x, z) ∧ P (z, y))

1 3

50



Spacetime emergence and the fear of intimacy

We take the second argument of every locative notion to be a spacetime region. For-
mally, this can be done by, e.g., introducing a primitive predicate of “being a space-
time region” (R), and then adding the following axiom: 

Second Argument Spacetime Region: @L(x, y) → R(y)

Where @L stands for any of weak, entire or pervasive location.
We can also define a spatiotemporal entity as an entity that is weakly located 

somewhere: 

Spatiotemporal Entity: SP (x) := ∃yWL(x, y)

We will take spacetime regions to be a model of classical extensional mereology. This 
guarantees that any non-empty collection of regions has a unique fusion. Defining: 

General Fusion Operator: σx(ϕ(x)) := ιz∀x(ϕ(x) → P (x, z)) ∧ ∀y(P (y, z)
→ ∃x(ϕ(x) ∧ O(x, y)))

We can then take spacetime to be the fusion of all regions: 

Spacetime: S := σz(∃x(R(x) ∧ z = x))

As Varzi points out, there are two ways that spacetime regions can connect to loca-
tion.16 First, spacetime regions may, themselves, be spatiotemporally located. In the 
present context, this translates into the following:17

Location of Regions: R(x) → L(x, x)

Note that it follows by definition of Weak Location, Entire Location and Space-
time, that regions are both weakly and entirely located in spacetime, if they are 
located at all. For now, we will just focus on the weakest of these locations for space-
time regions, namely: 

Somewhere: R(x) → ∃y(WL(x, y))

Given Spatiotemporal Entity it follows that: 

Regions are Spatiotemporal: R(x) → SP (x)

16 Here’s Varzi:

There are two options here, depending on whether we think that spatial regions are themselves enti-
ties located somewhere. If we think so, then the obvious thing to say is that such entities can only 
be located at themselves (Varzi, 2007, p. 1015).

See also Casati and Varzi (1999, p. 121).
17 As Varzi (2007) points out, if regions have (exact) locations, the only plausible candidate for an exact 
location of a given region is itself.
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In effect, in the presence of Location of Regions, the two principles Somewhere 
and Regions are Spatiotemporal are equivalent, i.e., Somewhere ↔ Regions are 
Spatiotemporal holds. At the other end of the spectrum, so to speak, there is the 
thesis that:

[R]egions do not have a location—they are locations (Varzi, 2007, p. 1016, 
italics in the original).

Not only is this a respectable position in the literature on formal theories of location. 
Simons (2004, p. 345) comes close to accepting the following as a non-negotiable 
axiom: 

No Location for Regions: R(x) → ¬∃y(L(x, y))

It follows that regions are neither weakly, nor entirely located anywhere. In particu-
lar, they are neither weakly nor entirely located in spacetime. Indeed we can set: 

Nowhere: R(x) → ¬∃y(WL(x, y))
Regions are not Spatiotemporal: R(x) → ¬SP (x)

As before, in the presence of No Location for regions, the two principles Nowhere 
and Regions are not Spatiotemporal are equivalent, that is, Nowhere ↔ Regions 
are not Spatiotemporal holds.

There are two things to note about Nowhere and Somewhere. First, as we’ve 
just seen, a perfectly precise mereological framework for spacetime location can be 
formulated using either principle. It is not the case, for instance, that only one of 
these notions can be rendered precise, and the other is somehow mysterious. Second, 
Nowhere and Somewhere present a choice point in spatiotemporal mereology. One 
can hold the view that spacetime regions are, in addition to being parts of spacetime, 
also located in spacetime, thereby forcing spacetime itself to be located. Or, one can 
hold that spacetime regions are parts of spacetime, but not located in spacetime. 
As will become important later on, this second view—which involves endorsing 
Nowhere—is compatible with spacetime regions being spatiotemporal locations, it 
is just that they get to be this way by virtue of standing in a mereological relation to 
spacetime, rather than a locative one (as is required given Somewhere).

We need two more notions to set up the Argument from Intimacy. The first of these 
is the inheritance of location, which we take from work by Sider (2007). The basic 
idea behind the inheritance of location is that parts and wholes share their locations, 
in some sense. That is, what we don’t generally see are cases in which the whole is 
located in a region and its parts are not also located within that region, or vice versa. 
According to Sider (2007), the inheritance of location forms part of our conceptual 
understanding of parthood. Part of what it is for a relation to be a parthood relation is 
that it respects the inheritance of location. As he puts it:

Everyone accepts the inheritance principles. If they are true, then the part-whole 
connection is a uniquely intimate one. The intimacy of this connection must be 
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explained. The best explanation is a conception of parthood that renders the 
connection between parts and wholes as intimate and identity-like as possible. 
(Sider, 2007, p. 75)

We will return to this point later on. For now, we will simply sharpen the principle 
as follows:18

Inheritance of Location: (P (x, y) ∧ L(y, z)) → WL(x, z).

This says that if x is part of y, then x must be at least weakly located wherever y is 
located, thus ruling out any cases in which a whole occupies a location that is disjoint 
from any of its parts. Next, we need a notion of mereological spacetime emergence. 
This is the idea, roughly, that spacetime is composed of non-spatiotemporal parts. 
This idea implies the following weak condition: 

Mereological Spacetime Emergence: ∀x(R(x) → ∃y(P (y, x) ∧ ¬SP (y)))

Strictly speaking, mereological spacetime emergence is a stronger view than the one 
stated, since it will likely require that each region is made of multiple parts. Such a 
condition could be stated in the language of plural logic, but there’s no need to. The 
weak condition is sufficient to get the Argument from Intimacy going.

3  The argument from intimacy

We are now in a position to state the argument from intimacy. We can state it as an 
inconsistent triad: 

(1)	 Mereological Spacetime Emergence: ∀x(R(x) → ∃y(P (y, x) ∧ ¬SP (y)))
(2)	 Somewhere: R(x) → ∃y(WL(x, y))
(3)	 Inheritance of Location: (P (x, y) ∧ L(y, z)) → WL(x, z)

Given Mereological Spacetime Emergence, every spacetime region r has non-
spatiotemporal parts, i.e. parts that are not spatiotemporally located. By the Inheri-
tance of Location, the parts of a spatiotemporal region r must be located wherever 

18 The principle stated here is what Baron,  (2021a) calls the ‘downward’ principle of inheritance, since it 
carries location ‘down’ from wholes to parts. The ‘upward’ principle carries location from parts to wholes, 
and can be stated as follows:

Upward Inheritance of Location (P (x, y) ∧ L(x, z)) → W L(y, z).
This appears to be the principle that Sider focuses on. Here’s Sider’s formulation:

Inheritance of Location: If x is part of y, then y is located wherever x is located. (Sider, 2007, p. 
25).

As Baron (2021a) shows, it is possible to formulate the Argument from Intimacy using the upward prin-
ciple as well. However, the argument is much simpler when formulated using the downward principle, and 
so that is the principle we use here, but nothing of consequence hangs on this choice.
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r is located. By Somewhere, all spatiotemporal regions are spatiotemporally located. 
So the parts of a spatiotemporal region r must all be spatiotemporally located. But, by 
Mereological Spacetime Emergence, some of those parts are not spatiotemporally 
located. So we have a contradiction.

Assuming a commitment to Mereological Spacetime Emergence, in order to 
resist the argument from intimacy one can either reject Inheritance of Location or 
reject Regions are Somewhere (or both). Existing responses to the argument rec-
ommend giving up Inheritance of Location.19 We propose giving up Somewhere 
instead.

However, matters are not quite so straightforward, for two main reasons. First, 
Baron (2020, pp. 2214–2215) offers two arguments in favor of Somewhere. These 
arguments must therefore be addressed. Second, and as we shall see, there is an argu-
ment in favour of Somewhere from super-substantivalism. Since super-substanti-
valism is a prominent account of the relationship between spacetime and matter, and 
one that has recently been discussed and defended exactly in the context of spacetime 
physics,20 this argument must also be addressed.

Before moving on to consider the arguments for Somewhere, it is important to first 
address a prior question: why not just give up Inheritance of Location? Obviously, 
this would resolve the problem and, as noted, this is a response that some philoso-
phers already favour. It is thus worth saying something here in favour of Inheritance 
of Location, although we note that our aim is not to provide a full-blown defense 
of the inheritance of location. All we need to show is that rejecting Somewhere 
is, all else being equal, a better option than rejecting Inheritance of Location. 
And indeed we think this is the case for the following reason: while Inheritance 
of Location has been considered by many a non-negotiable constraint either on 
parthood,21 or on location, no similar claim has been made regarding Somewhere. 
Let us elaborate a bit on this.

There appear to be two distinct lines of reasoning that support Inheritance of 
Location. First, some believe that this principle is constitutive of the very notion 
of parthood as a peculiarly intimate relation [see e.g., Cameron (2014) and Sider 
(2007)]. The relation between a whole and its parts is clearly very different to the 
relation between a whole and other objects. One way to see this is to contrast part-
hood with other relations, such as causal relations, distance relations, and similarity 
relations. It seems clear that there is a deeper connection between a whole and its 
parts via the parthood relation than there is between the whole and other objects via 
(say) any causal relation. Indeed, in this respect parthood seems much more like 
identity than other relations: both identity and parthood forge a peculiarly strong con-
nection between an entity and itself, a connection that is quite unlike the relations that 
an entity stands in to other entities.

19 Baron et al. (2022a) consider and reject this option. Baron and Le Bihan (2022) consider this option 
and partially endorse it, though they admit that it would be better if Inheritance of Location could be 
preserved.
20 See among others Calosi and Dürr (2021), Gilmore (2014), and Lehmkuhl (2018).
21 This claim is explicitly endorsed by Baron et al. (2022a, 2022b), Cameron (2014), Gilmore (2010), Sider 
(2007), Leonard (2021b), Mellor (2008) and Schaffer (2009), among others.
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As Sider (2007, p. 54) discusses, the apparent similarity between identity and part-
hood underwrites a number of intuitive claims. These include: wholes are nothing 
over and above their parts; wholes just are their parts; wholes are no addition to being 
over and above their parts; wholes are an ‘ontological free lunch’ paid for by their 
parts and so on. We find claims like this throughout philosophy. For instance, here’s 
Lewis (1991, p. 81) on cats:

But given a prior commitment to cats, say, a commitment to cat-fusions is not 
a further commitment. The fusion is nothing over and above the cats that com-
pose it. It just is them. They just are it. Take them together or take them sepa-
rately, the cats are the same portion of Reality either way.

Similarly, Fine (2010, p. 572) writes:22... a whole is a ‘mere sum’. It is nothing 
over and above its parts—or perhaps we should say, more cautiously, that it is 
nothing over and above its parts except insofar as it is one object rather than 
many.

Indeed, the similarity between parthood and identity is one of the chief motivations 
behind the view that composition just is identity.23 Of course, as a number of philoso-
phers have pointed out, composition as identity is a controversial view. But even if 
one rejects the view that composition is identity, this does not undermine the motiva-
tions that made this view seem plausible in the first place. That is, even if composi-
tion as identity is false, it still seems there is something plausible in the claim that the 
whole is nothing over and above the parts, that the whole just is the parts (though not 
the ‘is’ of identity), that the whole is no addition to being and so on. But if there is 
any truth to these claims at all, then the inheritance of location looks quite plausible. 
For it is hard to see how the whole could be nothing over and above its parts, if (for 
instance) the whole has locative properties that are not carried by its parts. For then 
there would be quite a serious sense in which the whole is something over and above 
the parts.

This brings us to the second line of defence for Inheritance of Location. Even 
if Inheritance of Location is not constitutive of parthood, it is a crucial  principle 
for understanding location. The basic idea here is that we can do very little with 
the notion of location alone,24 if we do not supplement it with mereological notions 
that allow us to connect it to parthood. The inheritance of location plays a crucial 
role in this regard, and it can therefore be considered non-negotiable as a principle 

22 See also Varzi (1996, p. 264, fn. 2); Loss (2016, p. 489); and Smid (2017) for discussion. See Giordani 
and Calosi (2023) for a recent attempt to develop a mereology in which wholes are something above their 
parts.
23 Note that if composition just is identity, then Inheritance of Location follows via a very simply argu-
ment using Leibniz’s Law. For suppose that the whole w is identical to the parts p1...pn. Now, suppose that 
the whole is located at l but that none of the parts are located at l. Then there seems to be a property that the 
whole has—namely, that of being located at l—that the parts lack. But then it follows that the whole is not 
identical to any of its parts, since they don’t have the same properties. So, composition as identity is false.
24 As a matter of fact, the only purely locative principles are Functionality and Conditional Reflexivity. See 
e.g. Casati and Varzi (1999, pp. 121–123).
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in virtually any formal theory of location.25 So much so, that one could even argue 
that we are allowed to reject certain philosophical views were they to conflict with 
Inheritance of Location [see Gilmore (2024)]. Nothing remotely similar is true of 
Somewhere. The choice between Somewhere and Nowhere has no metaphysical 
significance for understanding location itself.

Here’s a simple example to illustrate the point. Consider the definition of Weak 
Location given above. In this definition, Weak Location is tied to mereological 
overlap. Roughly, x’s weak location is defined to be any location that has a part p 
in common with x’s exact location. Suppose, however, that Inheritance of Loca-
tion is false. Then it is compatible with the fact that x’s weak location has a part p 
in common with x’s exact location that x’s weak location corresponds to a location 
that is disjoint from the location of p and thus from x’s exact location. But that means 
that part-sharing does not guarantee any substantive locative relationship between 
x’s weak location and x’s exact location. However, the whole point of defining x’s 
weak location in terms of part-sharing was to guarantee such a locative relationship. 
This is needed to capture the intuitive picture of what a weak location is, namely 
something that shares in an exact location, without being identical with it. Now, per-
haps in response one could simply do away with weak location, or define it without 
mereological notions. However, the first option leaves the notion of location severely 
underpowered when it comes to applications, and the second option (to our knowl-
edge) has never been done successfully.

In sum, then, compared to rejecting Inheritance of Location, rejecting Some-
where poses less of an epistemic risk. By rejecting Inheritance of Location, one 
runs the risk of giving up on our basic understanding of parthood,which in turn risks 
directly undermining the idea that spacetime emerges by virtue of having non-spa-
tiotemporal parts.26 In addition, one runs the risk of undermining any viable theory 
location. Without a viable theory of location, however, it is not clear to what extent 
one can talk about even spatiotemporal locations any more except, perhaps, in a very 
weak sense. By contrast, the rejection of Somewhere does not carry these risks. Of 
course, if Somewhere is supported by powerful arguments, then that would alter the 
balance sheet. But, as we shall now argue, that doesn’t seem to be the case.

However before we do that, we need to address one final point. Suppose that 
one endorses Nowhere. Then no spacetime region would be, strictly speaking, a 
spatiotemporal entity. Given Reflexivity of parthood, Mereological Spacetime 
Emergence would then be trivially true, rather than a controversial thesis informed 
by cutting-edge physics. We therefore suggest that, if one endorses Nowhere, one 
should reformulate the mereological emergence of spacetime as follows: 

25 For instance, in Correia’s (2022) theory—which is perhaps the most detailed, general theory of location 
produced to date—inheritance principles are partly axiomatic.
26 Granted, one can still invoke a relation with certain formal properties (namely those that are specified 
by the axioms of classical mereology), but these formal properties would not count as parthood in any 
meaningful sense. Moreover, these formal properties on their own are not very explanatory. All they do, 
effectively, is specify a certain type of partial order. Since what we want is an explanation of how space-
time emerges from an underlying non-spatiotemporal metaphysics, we need to go beyond formal proper-
ties toward metaphysical features that shed light on the situation.
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Mereological Spacetime Emergence*: ∀x(R(x) → ∃y(P (y, x) ∧ ¬R(y)))

This asserts that every region has a part that is not a region. It is clear that this respects 
the spirit—if not the letter—of the original formulation.

4  Some arguments for Somewhere

We turn now to the discussion of Baron’s two arguments in favour of Somewhere. 
Let us quote Baron at length:

One might deny that spacetime regions are located within spacetime. [...] But 
the picture is unsatisfactory, for two reasons. First, it is difficult to understand 
how it is that spacetime regions fail to be located within spacetime. If regions 
are not located in spacetime, then they should not have any spatiotemporal 
properties. But they clearly do [...] Second, and relatedly, if spacetime regions 
are not located within spacetime, then any object that is located at a space-
time region would not, itself, be located in spacetime. For instance, Sydney is 
located at a certain spatiotemporal region r. Despite this, Sydney would not be 
located within spacetime because while it is located at r, that region itself is 
not located anywhere in spacetime. Denying this implication and maintaining 
that something is located in spacetime by being located in regions that are not 
located in spacetime is a bit like saying that Sara is located in France because 
she is in Nice despite the fact that Nice is not in France. Regions need to be 
located within spacetime in order to make sense of generic, object location 
within spacetime (2020, pp. 2214–2215)

According to Baron’s first argument, Somewhere is needed to account for spatio-
temporal properties of regions. If spatiotemporal regions are not located in spacetime 
they can have no spatiotemporal properties, but they clearly do. According to the 
second argument, Somewhere is needed to make sense of the location of material 
objects in spacetime. If regions are not located in spacetime, an object located at a 
given region cannot be located in spacetime either, but it clearly is. Let us call the 
first argument the Spatiotemporal Properties Argument and the second argument the 
Location of Objects Argument. In what follows we shall start by addressing the Loca-
tion of Objects argument. This is because our response to it provides the basis to 
address the Spatiotemporal Properties argument as well.

Within the framework laid out in Sect. 2, the Location of Objects Argument 
amounts to the following claim: Somewhere is needed to account for the fact that 
material objects are located in spacetime. Given the distinction we drew between 
weak and entire location, this claim might be translated in at least two different ways, 
where O stands for “being a material object”:27

Objects in SpacetimeW: O(x) → WL(x, S)

27 Clearly, Exact and Pervasive Location would not be satisfactory choices.
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Objects in SpacetimeE: O(x) → EL(x, S)

These principles simply say that material objects are weakly or entirely located in 
spacetime respectively. Thus, Baron’s claim is that if Somewhere is false, then we 
must also reject both of the claims just stated. But that is simply not true. Consider 
Objects in SpacetimeW and suppose that Somewhere is false. In order for Objects 
in SpacetimeW to be true, either there are no material objects, or all material objects 
are weakly located in spacetime. Clearly there are material objects, so it is the second 
disjunct that must be defended. Given the mereological framework set out in Sect. 2, 
however, all it takes for an object to be weakly located in spacetime is for that object 
to be located at a spatiotemporal region. We do not also require that spatiotemporal 
regions are themselves located in spacetime.

To see this a bit more clearly, it is important to consider the way in which space-
time was constructed in Sect. 2. There we began with a primitive predicate, that of 
being a spatiotemporal region. Spacetime is then just defined as the mereological 
fusion of all such regions. As we also saw, it is compatible with this construction 
that spatiotemporal regions are themselves not located in spacetime, since one is free 
to endorse Nowhere without in any way undermining the idea that spatiotempo-
ral regions are parts of spacetime, or that they provide locations for spatiotemporal 
entities. As a result, material objects can be located in spacetime by virtue of being 
located at parts of spacetime, even though those parts are not themselves spatiotem-
poral located. If that’s right, though, then location of regions is not needed to account 
for the location of objects in spacetime. All that is needed is that regions stand in a 
mereological relation to spacetime, not a locative one.28

As anticipated, this line of argument also undermines the Spatiotemporal Proper-
ties argument. To recall, “[I]f regions are not located in spacetime, then they should 
not have any spatiotemporal properties (Baron, 2020,  p. 2215). But the argument 
above suggests that spacetime regions may derive the relevant spatiotemporal prop-
erties by being parts of spacetime, rather than being located in it. So, for example, a 
region can have certain metric properties simply by virtue of being a part of a larger 
structure, which has those properties. This is in line with structuralist pictures of 
spacetime more generally. Spacetime is a structure, and regions are embedded part-
hood-wise within that structure and, in this way, enjoy the benefits of being within 
spacetime, such as the possession of spatiotemporal properties.

28 We used mereology, as is customary in the literature on formal theories of location, but it is important to 
note that the argument generalizes. One can define Weak Location and Entire Location in terms of Exact 
Location and other relations. Indeed, let us use E for a general relation of “Being an element of”. Examples 
of E- relations include—but might not be limited to—parthood, subsethood, the relation of being one of 
familiar from plural logic, and the like. Then we could define Weak and Entire Location using E—and 
notions defined in terms of E. For the sake of illustration, here is Entire Location*: 

Entire Location*: EL(x, y) := ∃z(L(x, z) ∧ E(y, z))
One obtains different notions of Entire Location by replacing E with different, specific E-relations. The 
argument we gave can be formulated in terms of the general relation E. This strengthens the conclusion: all 
one needs to account for the location of objects in spacetime is that spacetime regions and spacetime are 
E-related. Spacetime regions and spacetime need not be related by any locative relation. Needless to say, to 
formulate a proper counterpart of the argument in the main text one needs to give all relevant definitions—
e.g., that of spacetime—in terms of the chosen E-relation.
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Note that, if need be, we can generalise this thought a bit. Let spatiotemporal 
regions not even be parts of spacetime. From a set-theoretic perspective, they may 
still be elements of it. But consider that it is unproblematic to account for metric 
properties (such as, e.g. being 3 meters apart) in set-theoretic terms. Indeed, this is 
what we usually do when we define topological, metric, and even measurable spaces 
on a given set-theoretic structure. We never invoke locative notions. Nor do we need 
to. It appears safe to claim that locative notions were never considered essential for 
such an explanation.

Here’s another response to the Spatiotemporal Properties Argument.29 The 
response is based on a potential ambiguity in the notion of location. On the one hand, 
‘location’ may refer to a particular place, such as a region. On the other hand, ‘loca-
tion’ may refer to a relation—the location relation—between objects (such as mate-
rial entities) and places. Now, consider: what is a theory of location in the business of 
doing? Does a theory of location capture the location relation, does it give us a theory 
of place, or both?

Suppose that the theory of location just gives us an account of the location relation, 
but not a theory of place. That is, it is no part of a theory of location to tell us where 
things are. It is only aimed at capturing the link between places and objects. If that’s 
right, then there is perhaps a straightforward response to Baron’s argument.

Baron’s argument is that because regions fail to be located in spacetime therefore 
they lack spatiotemporal properties. However, once we have the distinction between 
‘place’ and ‘location’ in view, it seems clear that something might fail to fall under 
a theory of location, and thus not be located in the sense that binds objects to places, 
but nonetheless still have properties associated with being a place. If the operative 
notion of place is a spatiotemporal one, then it can be the case that spatiotemporal 
regions have spatiotemporal properties because they are places, even if they are not 
located.

Whether this response works, depends on what a theory of location is supposed 
to do. On the face of it, the theory does seem more aimed at the connection between 
objects and places, than places themselves. Consider the following passage from 
Gilmore et al. (2024), where they claim that theories of location are

[G]roups of axioms governing a location relation and its interaction with mereo-
logical notions. These logics aim to capture the ways in which the mereological 
properties of and relations between located entities must mirror the mereologi-
cal properties of and relations between the locations of those entities (Gilmore 
et al. (2024: 1, italics added).

Crucially, theories of location are supposed to account only for the location rela-
tions and its interaction with mereological properties and relations. This is because 
these are the only ones that are expressible in the language of the relevant theory. 
Spatiotemporal properties in general such as e.g., metric properties of distances, or 
measureable properties of size, are not even expressible in a pure theory of location. 
That being so, it appears that a pure theory of location is not even equipped to express 

29 Thanks to an anonymous referee for pushing this point.
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claims about places. This tends to support the view, mooted above, that spacetime 
regions can be places, and so have spatiotemporal properties, without this also forc-
ing them to be located. Henceforth, then, we shall take location to be just a theory of 
the location relation and not a theory of place.

To push the point further and to return to Baron’s Location of Objects Argument, 
we think that the theory that tells us about how material objects get the spatiotem-
poral properties that they have might in the end be something that uses theories of 
location but goes beyond them. For instance, it might include some sort of property 
inheritance theory. As way of illustration consider what is arguably (one of) the most 
natural property inheritance theories. Let us simply call it Metrical Inheritance—set-
ting aside quantum complications: 

Metrical Inheritance: Point particle particle1 and Point Particle particle2 
are at distance d iff particle1 is exactly located at point1, particle2 is exactly 
located at point2 and the distance between point1 and point2 is d.

If that is the case we can then use our argument above to claim that one does not need 
location to attribute spatiotemporal properties such as metrical properties to regions 
of space. And then one can attribute it to material objects via Metrical Inheritance. 
Note that we do not want to endorse Metrical Inheritance here—or other similar 
variants. All we are claiming is that (i) even in this case one need not have Some-
where in order to tell us about the way in which material objects have spatiotemporal 
properties, and (ii) this is not a job for theories of location alone.

5  Super-substantivalism

So far we have addressed some arguments in favour of Somewhere. We come now 
to the final one. The argument, in brief, is just this: rejecting Somewhere conflicts 
with a family of views about the relationship between spacetime and matter, namely 
super-substantivalism. As we pointed out, this has been suggested as an ontologi-
cal lesson to be drawn from our best spacetime physics—in particular from general 
relativity. Thus, it is important to address the argument. There are different variants 
of super-substantivalism that cash out the relation between spacetime and matter dif-
ferently. According to one prominent view, this relation is simply identity [see, for 
instance, Leonard (2021a) and Schaffer (2009)]. Even within the formal framework 
introduced above we could actually distinguish several inequivalent formulations. 
Here we will focus on the most natural—and widely held one: 

Identity Super-Substantivalism: L(x, y) ↔ (O(x) ∧ R(y) ∧ x = y)

Now, suppose one accepts Identity Super-Substantivalism. Suppose, in addition, 
that one accepts the principle that there is at least one object: 

Non EmptinessO: ∃xO(x)
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Then it follows that a weakened version of Somewhere is true. According to this 
weakened principle, there is at least one spacetime region that is spatiotemporally 
located. We can capture this principle by simply weakening Somewhere as follows: 

Weak Somewhere: ∃x(R(x) ∧ ∃y(WL(x, y)))

To see why Weak Somewhere follows from Non EmptinessO and Super-substan-
tivalism consider that if Super-substantivalism is true, then every object x is identi-
cal to its exact location, r. Suppose then that there is some such entity x as per Non 
EmptinessO. Then x = r. Given that x is weakly located, r is weakly located as well, 
on pain of violating Leibniz’s law. It thus follows that Weak Somewhere is true.

The trouble then is that Weak Somewhere can be used to reformulate the Argu-
ment from Intimacy. As before, the argument can be formulated as an inconsistent 
triad with Inheritance of Location and Mereological Spacetime Emergence: 

(1)	 Mereological Spacetime Emergence: ∀x(R(x) → ∃y(Pyx ∧ ¬SP (y)))
(2)	 Weak Somewhere: ∃x(R(x) ∧ ∃y(WL(x, y)))
(3)	 Inheritance of Location: (P (x, y) ∧ L(y, z)) → WL(x, z).

These three claims are inconsistent. By Weak Somewhere there is some region r that 
is spatiotemporally located. By Mereological Spacetime Emergence, it follows 
that r is composed of non-spatiotemporal parts x1, x2, ..., xn, because all regions 
are. By Inheritance of Location, the xn are located wherever r is located. But r is 
located in spacetime. So the xn are located in spacetime. But they’re not located in 
spacetime. So we have a contradiction.

It should also be noted that Identity Super-substantivalism cannot reject Inher-
itance of Location. Thus the second iteration of the Argument from Intimacy is 
even more serious than the first, since there really is no way out. This is because on 
these views, arguably, exact location is identity, and inheritance of location boils 
down to the trivial mereological claim that parthood entails overlap.

Perhaps, then, we should just reject super-substantivalism, deeming this to be the 
price of resolving the Argument from Intimacy without giving up Inheritance of 
Location. Unfortunately, this is not really an option for us. If one gives up super-
substantivalism tout court, then one is left open to yet another iteration of the Argu-
ment from Intimacy. To see this, however, we need to take a step back and consider 
the relationship between matter and spacetime in the context of spacetime emergence.

As noted in Sect. 1, the idea that spacetime is emergent comes from work in quan-
tum gravity. In the context of quantum gravity, it is expected that both spacetime and 
spatiotemporally located entities—which we can think of as matter fields—will be 
emergent. The clearest indication of this comes from general relativity. In general 
relativity, the metric and the matter fields are coupled. It is plausible, then, that if 
spacetime is emergent, then so too are the matter fields within that theory. This sug-
gests that the spatiotemporal description of matter is unlikely to be the most basic 
description. Because some theories of quantum gravity paint a picture of a fundamen-
tally non-spatiotemporal world, it seems that the spatiotemporal description of matter 
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must be emergent from something that is not spatiotemporal.30 Quantum mechanics 
is also expected to be emergent from a more basic theory of quantum gravity. The 
description of spatiotemporally located material entities such as quantum fields that 
we find in, for instance, quantum field theory is thus likely to be emergent. Again, if 
the more basic theory is not spatiotemporal, then this suggests that the the spatiotem-
poral description of matter should give way to a non-spatiotemporal picture of matter 
at some point.

Now, if we accept super-substantivalism, then when we account for the emergence 
of spacetime, we thereby get the emergence of matter for free. That’s because, on 
such a view, matter is sheeted home to regions of spacetime. If, however, super-sub-
stantivalism is rejected, then matter and spacetime come apart. Accordingly, a sepa-
rate account of the emergence of matter must then be given, in addition to the account 
offered of the emergence of spacetime.31 In particular, what we need is an account of 
how material, spatiotemporal objects emerge from an underlying non-spatiotemporal 
metaphysics. If, however, we invoke a mereological approach to the emergence of 
matter as well as spacetime, then the Argument from Intimacy comes back in a nasty 
form. This version of the argument can be formulated as the following inconsistent 
triad (note that we have switched to the more general notion of spatiotemporal entity, 
because the notion of “matter” as in “matter fields” may comprise more than what we 
ordinarily think of as material objects): 

(1)	 Entity Mereological Emergence: SP (x) → ∃y(Pyx ∧ ¬SP (y)).
(2)	 Spatiotemporal Entities are Somewhere: SP (x) → ∃yWL(x, y)
(3)	 Inheritance of Location: (P (x, y) ∧ L(y, z)) → WL(x, z).

Entity Mereological Emergence is just the claim that some spatiotemporal enti-
ties have parts that aren’t spatiotemporally located. Spatiotemporal Entities are 
Somewhere is just the definition of a spatiotemporal entity given in Sect. 2. These 
three claims are inconsistent. To see this, suppose that there is at least one spatiotem-
porally located entity, e. By Entity Mereological Emergence, e will have parts 
x1, x2, ..., xn that are not spatiotemporally located. By Inheritance of Location, 
however, the xn will be located wherever e is located. Since e is spatiotemporally 
located, then so are the xn. But at least one of the xn is not spatiotemporally located 

30 The argument is predicated on the assumption that in general relativity, matter fields and the metric field 
are coupled. And this might be more controversial than it might appear. In effect, theories of quantum 
gravity do not generally come with a theory of matter associated with them. And given that it is diffi-
cult to isolate what drives the predictive success of general relativity—the coupling of matter and metric 
fields included—it is far from clear that one actually needs to give an emergent account of matter. Baron 
(2021b) suggests we do need such an account, whereas e.g., Davis (2024) argues that we can take matter 
as fundamental—at least this is one possible reading of his Material Deconstruction Principle. Here we 
are trying to most charitably set up the objection from supersubstantivalism. In  light of this, the use of 
the controversial assumption about coupling of matter and metric field, and the need to give an emergent 
account of matter seems justified. Thanks to an anonymous referee.
31 Of course, the situation is not the same if one were to endorse relationism, for in that case too, arguably, 
the emergence of matter and spacetime would go hand in hand (by making matter emerge, we would get 
the emergence of spacetime for free).

1 3

62



Spacetime emergence and the fear of intimacy

anywhere. So we have a contradiction: there is at least one part of e that both is and 
is not spatiotemporally located.

Notice that rejecting Somewhere won’t help resolve this version of the argument. 
For even if spatiotemporal regions are not located, if spatiotemporal entities are 
located, then the problem remains. Note further that rejecting the claim that spatio-
temporal entities are located won’t help either. For it is built into the very definition 
of such entities that they have a spatiotemporal location. There are then just two 
options available for solving the third version of the Argument from Intimacy: either 
give up on the mereological approach to the emergence of matter, or give up on the 
Inheritance of Location.

Neither option is a disaster, but they both seem unattractive. We have already 
explained why giving up on Inheritance of Location should be avoided if pos-
sible: because it is epistemically risky. The trouble with giving up on a mereological 
approach to the emergence of matter is that one must then provide something in its 
place. This makes the picture of emergence unpleasantly disjunctive: two radically 
different accounts are needed to explain the emergence of spacetime, on the one hand, 
and the emergence of spatiotemporally located material objects, on the other hand. A 
picture that uses just one approach to emergence for both would have the virtues of 
simplicity and elegance.

Even if these considerations are not decisive, they do tend to weaken our case for 
rejecting Somewhere over Inheritance of Location. Our case, recall for why we 
should reject Somewhere is that doing so carries no real metaphysical risks, whereas 
the same cannot be said for giving up on Inheritance of Location. But that is 
much less plausible if it turns out that rejecting Somewhere prevents one from adopt-
ing certain pictures of the emergence of matter. Indeed, it would seem that the two 
options are then rather matched for the risks they take. We thus require an alternative 
solution to the problem at hand. What we need, in particular, is a way to render the 
rejection of Somewhere compatible with super-substantivalism. As we shall now 
argue, this is indeed possible.

Recall, first, that the type of super-substantivalism used to formulate the problem 
is identity super-substantivalism. But this is not the only version of super-substanti-
valism available. An alternative version of super-substantivalism is the ontological 
priority view. On this view, spatiotemporal regions are ontologically prior to, but 
neither identical with nor parts of, spatiotemporal entities.32 Exactly how to under-
stand ‘ontological priority’ is controversial, though it is usually thought to imply 

32 One alternative to the identity view is the composition view. On this view, material objects are composed 
of, rather than identical to, spacetime regions [see e.g., Gilmore (2014)]. This version of super-substan-
tivalism also requires that spacetime regions are somewhere in order to preserve Inheritance of Loca-
tion. To see this, suppose that we have some material object o. According to the composition view, o will 
be composed of spatiotemporal regions r1, r2, ...rn. Suppose that spatiotemporal regions are nowhere, 
and thus have no spatiotemporal locations. Then it follows that o, which has a spatiotemporal location, is 
composed of parts, the rn, which have no spatiotemporal location. This conflicts with the Inheritance of 
Location. For it turns out that o is not located wherever its parts are located: o is located in spacetime, but 
none of its parts are. Thus, the super-substantivalist is forced to accept that spacetime regions have spa-
tiotemporal locations in order to preserve Inheritance of Location. They cannot then give this claim up 
in order to accommodate the idea that spatiotemporal regions are composed of non-spatiotemporal parts.
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relative fundamentality.33 Not to prejudge the issue let us consider a general determi-
nation relation D—which might include grounding, ontological dependence, and the 
like34—that tracks ontological priority. By that we simply mean that the following 
conditional holds (>f , to be read as “more fundamental than”): 

Tracking: xDy → x >f y

An important feature of any such view is that it rejects any notion of identity between 
material objects and spacetime.35 That being so, there is no pressure toward Some-
where of the kind already outlined for identity super-substantivalism. This means 
that a priority version of super-substantivalism is immune to the second iteration of 
the Argument from Intimacy. It also blocks the third: if matter ontologically depends 
on spacetime, then it is reasonable to suppose that matter comes “for free”—thanks 
to the D-relation—with the emergence of spacetime. Moreover, because spacetime 
has metaphysical priority, it emerges first. What this means is that it is lower down 
on the chain of being compared to matter. As such, there is no need to mereologically 
compose material objects out of non-spatiotemporal entities. Rather, all of the com-
position can happen between spacetime regions and their non-spatiotemporal parts. 
Once composed, spatiotemporal regions can then provide the ontological basis for 
material objects, in the matter imagined by the priority view.

In recent work, Lehmkuhl (2018) argues in favour of the priority view over the 
identity view. His argument, roughly put, is that general relativity favours a priority 
interpretation of super-substantivalism compared to an identity interpretation. There 
is thus some reason to suppose that the identity version of super-substantivalism 
should be given up anyway. We note this as a point in our favour, but our aim is not 
to directly defend the priority interpretation of super-substantivalism here. Instead, 
we’ll argue that the identity interpretation of super-substantivalism is a poor fit for the 
case of spacetime emergence; only the priority version will do. Thus, the only viable 
version of super-substantivalism available in the case of spacetime emergence is the 
very version that is compatible with rejecting Somewhere.

To prepare the way, it is important to see that super-substantivalism must be 
reconfigured to align with spacetime emergence anyway. Super-substantivalism 
takes spacetime to be a substance. Taking spacetime to be a substance, however, 
implies that spacetime is fundamental. But this is precisely what we should reject if 
spacetime is emergent. Thus, super-substantivalism must be modified: a replacement 

33 For a discussion see Calosi and Dürr (2021).
34 It is an interesting and open issue whether all such determination relations will obey some kind of 
inheritance principle. While it appears safe to expect relations such as constitution to do it, it is much less 
obvious whether this is the case, for instance, for grounding—though see Baron et al. (2022a, 2022b), for 
a recent argument in this direction. Even if grounding does obey an inheritance principle, however, no-one 
has shown that this is true for all D-relations, and so we are confident that the view we call Super-duper 
Priority Substantivalism does not face an obvious revenge argument from intimacy.
35 Indeed, >f  is a (partial) strict order, if any.
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substance for spacetime is needed. An account must then be given of the relationship 
between matter and whatever substance replaces spacetime.36

It makes sense to link the first point to physics. The new substance for super-
substantivalism is whatever fundamental structure (sometimes called pre-matter or 
pre-geometry) gets identified by a theory of quantum gravity. So, for instance, if 
loop quantum gravity turns out to be the correct theory of quantum gravity, then the 
fundamental substance is likely to be a spin-foam. If, by contrast, causal set theory is 
correct, then the fundamental substance is a causal set. Because we don’t know much 
about this fundamental yet, let us just call it substanceQG and leave it open.

In order to link matter to the substanceQG, we can just extend the two options 
for developing super-substantivalism already considered. This gives us two views to 
consider: 

Super-duper Identity Substantivalism: Material objects are identical to 
substanceQG.
Super-duper Priority Substantivalism: Material objects are less fundamental 
than substanceQG, and are D-related to it.

Super-duper Identity Substantivalism faces an insurmountable problem. Assume, 
as seems plausible, that at least some material objects are located in spacetime. Such 
objects therefore have spatiotemporal properties. At the very least, they are weakly 
located at spatiotemporal regions. For instance, a tree is one such object, and it is 
clearly spatiotemporally located. Indeed, the whole point of taking spacetime to be 
emergent is to preserve intuitive claims of this kind—this is reflected in our charac-
terization of a spatiotemporal entity (i.e. SP(x)).

However, note that substanceQG is supposed to be non-spatiotemporal and thus 
entirely lacking in any spatiotemporal properties. Any identification of spatiotempo-
rally located entities with substanceQG would thus amount to a straightforward vio-
lation of Leibniz’s law. For suppose that we identify a tree, which has spatiotemporal 
properties, with some part of the substanceQG, which has none. Then Leibniz’s law is 
violated: the tree and the substanceQG have different properties, despite being numer-
ically identical. Note that matters are not helped by first identifying material objects 
with regions of spacetime and then identifying spacetime with the substanceQG. For 
this would, once more, force spatiotemporal properties (e.g., being spacetime) down 
into the substanceQG, thereby violating Leibniz’s law again.

Super-duper Priority Substantivalism avoids this problem entirely. Material 
objects are not identical to the substanceQG but only less fundamental, and related 
to it by some relation of determination (what we called earlier the D-relation, which 
is tracking fundamentality). Without identity there is then no presumption that the 
properties possessed by material objects will be also possessed by the substanceQG. 
It is thus entirely open that material objects have spatiotemporal properties by virtue 
of being located in spacetime, whilst also being dependent on a substanceQG that 
has no such properties. Note also that making material objects directly depend on 

36 Incidentally, this undermines a claim in Lehmkuhl (2018) to the point that identity supersubstantivalism 
of this variety is immune from developments from physics.
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spacetime and then, indirectly, depend on the substanceQG makes no difference. For 
there is also no presumption that the properties of spacetime will be possessed by the 
substanceQG that it depends upon, and so there is no sense in which the dependence 
of spacetime on the substanceQG violates Leibniz’s law.

We thus have a decisive case against Super-duper Identity Substantivalism. 
This shows that forms of super-substantivalism that require Somewhere should be 
rejected anyway, once such views are formulated in a context where spacetime is an 
emergent feature. We should, instead, adopt a form of super-substantivalism that is 
entirely compatible with the rejection of Somewhere, and thus compatible with our 
solution to the Argument from Intimacy. This overcomes the problems stated above, 
and shows that there is no case to be made for Somewhere based on a commitment 
to super-substantivalism.

6  Conclusion

It is time to take stock. The Argument from Intimacy relies on the claim that space-
time regions are located in spacetime. As we have shown, however, this view is 
not forced upon us, for we could endorse Nowhere, and take spacetime regions to 
lack spatiotemporal locations. Following this, we identified a problem for this solu-
tion based on super-substantivalism. We resolved this problem by showing how to 
resolve the Argument from Intimacy in a manner that is compatible with the truth of 
super-substantivalism.

We close by drawing out three points from the preceding discussion. First, there 
is no need to adopt a non-standard mereology to account for spacetime emergence. 
Instead, a standard mereological framework can be used, one that upholds Inheri-
tance of Location. This shows that there is nothing particularly strange about a 
mereological approach to spacetime emergence. For all intents and purposes, it is 
just like standard cases of emergence, insofar as they involve relations between parts 
and wholes. This promises to have substantial explanatory pay-offs, since it means 
that we can extend our understanding of how emergence works in other cases, to the 
emergence of spacetime.

Second, our discussion has revealed a natural pairing between mereological 
approaches to spacetime emergence and Super-duper Priority Substantivalism. 
This is for three reasons. First, giving up super-substantivalism while retaining a 
mereological approach to emergence, forces one back into a version of the Argument 
from Intimacy and so the proponent of a mereological approach to spacetime emer-
gence has some admittedly defeasible reason to be a substantivalist. Second, identity 
versions of super-substantivalism do not generalise well to the case of spacetime 
emergence, priority views are better, and so insofar as one is going to be a substan-
tivalist, one should adopt a priority view. Finally, Super-duper Priority Substan-
tivalism is compatible with rejecting Somewhere and, as we’ve noted, doing so 
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resolves the Argument from Intimacy. Mereological approaches to spacetime emer-
gence and Super-duper Priority Substantivalism are thus natural bedfellows.37

Our third general point relates to mereology. As noted, according to Varzi, the 
choice between the two principles below can be made simply via stipulation, without 
metaphysical consequence: 

Somewhere: R(x) → ∃y(WL(x, y))
Nowhere: R(x) → ¬∃y(WL(x, y))

We have shown this to be false: endorsing Nowhere provides at least a first-pass 
solution to the Argument from Intimacy. The choice is thus not innocent at all: it has 
substantial implications for how we theorise about the emergence of spacetime.
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