
Recombination, Causal Constraints and Humean Supervenience: 

An Argument for Temporal Parts? 

 

According to the doctrine of four-dimensionalism, our world and everything in it consists 

of stages or temporal parts; moreover, where an object exists at various times, it does so, 

according to the four-dimensionalist, in virtue of having distinct temporal parts at those 

times.  While four-dimensionalism is often motivated by its purported solutions to 

puzzles about material objects and their persistence through time, it has also been 

defended by more direct arguments.  Three such arguments stand out: (1) the argument 

from temporary intrinsics, (2) the argument from vagueness and (3) the argument from 

recombination, Humean supervenience and causal constraints.  Not surprisingly, each of 

these arguments originates in the work of four-dimensionalism’s most prominent modern 

defender, David Lewis.1  The third of these arguments has received, by far, the least 

attention, critical or otherwise; it is now time to begin to address this imbalance.2    

The argument in question makes its first appearance in Lewis’s “Postscripts to 

‘Survival and Identity’.”  Here is the bulk of the argument, as presented Lewis: 

 

First: it is possible that a person-stage might exist.  Suppose it to appear out of 
thin air, then vanish again.  Never mind whether it is a stage of any person 
(though in fact I think it is).  My point is that it is the right sort of thing.  

Second: it is possible that two person-stages might exist in succession, one 
right after the other but without overlap.  Further, the qualities and location of the 
second at its appearance might exactly match those of the first at its 
disappearance.  Here I rely on a patchwork principle for possibility: if it is 
possible that X happen intrinsically in a spatiotemporal region, and if it is likewise 
possible that Y happen in a region, then also it is possible that both X and Y 
happen in two distinct but adjacent regions. There are no necessary 
incompatibilities between distinct existences.  Anything can follow anything.   

                                                 
1 For Lewis’s formulation of the argument from temporary intrinsics, see Lewis (1986a: 202-05).  Ted 
Sider develops the argument from vagueness (1997: 197-231).  Sider’s argument is an extension of the 
argument for unrestricted composition that is presented in Lewis (1986a: 212-13).  Finally, for the 
argument from recombination, causal constraints and Humean supervenience, see Lewis (1983: 73-7).    
2 Harold Noonan’s recent commentary offers a striking endorsement of this argument:  As he sees it, the 
three-dimensionalist will have to resist by rejecting the supervenience thesis underpinning the move from 
four to five.  But Noonan claims, “Apart from the incompatibility with three-dimensionalism that Lewis’s 
argument exposes, [it] seems philosophically uncontentious” (2001: 128).  As will become clear, this 
evaluation is somewhat misguided.   
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Third: extending the previous point, it is possible that there might be a 
world of stages that is exactly like our own world in it point-by-point distribution 
of intrinsic local qualities over space and time. 

Fourth: further, such a world of stages might also be exactly like our own 
in its causal relations between local matters of particular fact.  For nothing but the 
distribution of intrinsic local qualities constrains the patter of causal relations.  (It 
would be simpler to say that the causal relations supervene on the distribution of 
local qualities, but I am not as confident of that as I am of the weaker premise.) 

Fifth: then such a world of stages would be exactly like our own 
simpliciter.  There are no features of our world except those that supervene on the 
distribution of local qualities and their casual relations. 

Sixth: then our world is a world of stages. (1983: 76-7)  
 

The first step in this argument is an unobjectionable modal claim – here Lewis merely 

asserts the possibility of a short-lived object whose intrinsic history duplicates part of the 

intrinsic history of a possible person.  The third step is merely an extension of the first 

two steps.  The concluding step certainly follows from the previous five.3  That leaves us 

with the second, fourth and fifth steps as likely targets.  These premises rely, respectively, 

on a combinatorial principle, a principle about what constrains causal facts, and a 

weakened version of Humean supervenience.  In the following three sections, we will 

evaluate each of these premises, along with their motivating principles.  As we hope to 

show, each step of the argument faces significant – and instructive – problems, and so the 

defender of three-dimensionalism needn’t worry about Lewis’s argument.4  

 

1. Recombination 

The second premise of Lewis’ argument may be read as a conditional: if two person-

stages are possible, then two person-stages of that sort are compossible, and moreover 

they might exist one right after the other and without overlap.  According to Lewis, this 

premise is motivated by a combinatorial principle: 

                                                 
3 Standard four-dimensionalism claims that this world is a world filled with fusions of instantaneous 
beings.  This is not strictly entailed by the conclusion.  Further, standard four-dimensionalism assumes, 
with standard mereology, that any set of such instantaneous beings has a unique fusion.  That is not strictly 
entailed by the conclusion either.  But the conclusion does secure a good part of what the standard four-
dimensionalist wants: in any given person’s life, there are a series of short-lived objects, existing in 
succession, each of whose intrinsic character exactly matches the intrinsic character of the person for the 
short period that it exists. 
4 We note that Lewis himself writes that, “I do not suppose the doubters will accept my premises, but it will 
be instructive to find out which they choose to deny” (76).  On this point we can all agree. 
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I rely on a patchwork principle for possibility: if it is possible that X happen 
intrinsically in a spatiotemporal region, and if it is likewise possible that Y happen 
in a region, then also it is possible that both X and Y happen in two distinct but 
adjacent regions. (77) 
 

Combinatorial principles come in different persuasions, depending on what sort of entity 

one wants to combine.  One might, for example, defend a combinatorial principle for 

local intrinsic properties, or defend a principle for concrete material objects.  Lewis, 

however, invokes a combinatorial principle for events – this, at least, is suggested by the 

word “happen”.  Let us take the notion of two events being duplicates as primitive.5  We 

may then say that two regions are event-wise duplicates just in case the events that occur 

at those two regions are duplicates. We also help ourselves to the notion of adjacency: 

Two regions are adjacent if and only if they do not overlap, and the union of those 

regions is a continuous region.  Then: 

 

A Combinatorial Principle for Events (CPE): Let R1 and R2 be any pair of 
possible spatiotemporal regions. Then, for any way W of making R1 and R2 
adjacent,6 it is possible for there to be two non-overlapping spatiotemporal 
regions R1* and R2* such that (i) R1* and R1 are event-wise duplicates, (ii) R2* 
and R2 are event-wise duplicates and (iii) R1* and R2* are adjacent in way W.7         
 

                                                 
5 The notion of duplication is intimately tied to the idea of an intrinsic property and there are several 
different accounts of this relation – and several different definitions of ‘intrinsic’ – in the literature.  See, 
for example, Lewis and Langton (1999: 116-12).  We do not think that the ideas in this paper are much 
affected by which definition (if any) we employ.     
6 The notion of ‘a way of making a pair of regions adjacent’ should be intuitive enough: given two 
rectangles, one by two inch, one way of making that pair adjacent is to form a four by one inch rectangle, 
another one of making that pair adjacent is to form a two by two inch square. The idea can be rigorized as 
follows: The adjacency set for a pair of regions R1 and R2 is a non-empty set of continuous regions; and a 
continuous region r is a member of that set if and only if r is the union of two adjacent regions R1* and R2* 
which intrinsically match R1 and R2 with regard to topology and metric. Let a mode of adjacency be any 
maximal subset of the adjacency set whose members are alike with regard to topology and metric.  So, for 
example, the set of possible spherical regions that are three inches in diameter is a mode of adjacency as 
between a pair of regions, the first of which is a solid spherical region of three inch diameter (except for a 
fish-shaped hole), the second of which is a fish-shaped region that is exactly the size of that hole. 
7 For ease of exposition, we presuppose Lewis’s commitment to Modal Realism so that we may 
meaningfully quantify over possible, non-actual entities like regions of space.  Accordingly, we will also 
presuppose Lewis’s counterpart theoretical analysis of de re modal claims (though nothing of import turns 
on this last assumption).  
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Invoking something like CPE at this stage of the argument is a bit puzzling, since all we 

are working with here are person-stages and it is at best tendentious to treat person-stages 

as events.  Moreover, the nature of events – in particular, Lewis’s theory of events – is 

extremely controversial.8  A more neutral combinatorial principle is desirable.   

Perhaps a combinatorial principle for local intrinsic properties or qualities, for 

short, would do the trick.  Roughly stated, the idea is that any distribution of qualities 

across the space-time manifold is possible. More carefully, let p be any space-time point.  

Then Q is a quality profile for p just in case Q is the set of all the qualities instantiated at 

p.9 A point-by-point quality profile for an extended spatio-temporal region will then be a 

function of the quality profiles for all of the points of that region.  Finally, let us also say 

that two regions R1 and R2 are qualitative duplicates just in case there is a one-to-one 

function f between the points of R1 and R2 that (i) preserves topological and metrical 

features10 and (ii) if Q is the quality profile of some point x in R1, Q will also be the 

quality profile of f(x) in R2.11  We can now state our new combinatorial principle thus: 

 

Combinatorial Principle for Qualities (CPQ): Let R1 and R2 be any pair of 
possible spatiotemporal regions.  Then, for any way W of making R1 and R2 
adjacent, it is possible for there to be two non-overlapping spatiotemporal regions 
R1* and R2* such that (i) R1* and R1 are qualitative duplicates, (ii) R2* and R2 are 
qualitative duplicates and (iii) R1* and R2* are adjacent in way W.  
 

CPQ is superior to CPE with regard to neutrality about the metaphysics of events.  But 

CPQ does no better than CPE as a ground for (2).  Person-stages, whatever they are, are 

no more quality profiles than they are events.  It is worthwhile to clarify exactly what the 

                                                 
8 See Lewis (1986b: 241-69) for his theory of events. 
9 We have borrowed Lewis term ‘instantiated at’ – we trust that it well enough understood.  Note that, in 
the relevant sense, a quality need not be instantiated by a point in order for it to be instantiated at that point 
(for example, it may be that the quality is instantiated by a particle that is located at that point).  In what 
follows we follow Lewis in ignoring complications about haecceitistic properties.  We also ignore 
complications connected with the fact that some three-dimensionalists take fundamental property 
instantiations to be temporally relativized.  We believe that such complications at best point to issues of 
fine-tuning, not to fundamental difficulties with the argument.  
10 For example, if some metric relation holds between two points x and y in R1, then it also holds between f 
(x) and f (y).  The holding of this relation between x and y is intrinsic to R1; highly extrinsic relations like 
‘being a third of the size of space-time’ won’t count.  
11 We assume that literally one and the same quality can be instantiated at multiple points.  One who denied 
this – the trope-lover, for example – may wish to complicate matters further by invoking a duplication 
relation as between qualities. 
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problem is.  From the first step of Lewis’s argument, we know that it is possible for there 

to be a spatio-temporal region, R1, that is exactly occupied by a person-stage, and that it 

is also possible for there to be a spatio-temporal region, R2, that is likewise exactly 

occupied by a person-stage.  CPQ, then, licenses the following inference: It is possible 

for there to be two (non-overlapping) spatiotemporal regions, R1* and R2*, that are 

qualitative duplicates of R1 and R2 and whose union is a continuous spatiotemporal 

region.  But that is not the inference made in (2).  What Lewis wants is the possibility of 

there being two person-stages that exactly occupy regions R1* and R2*.  That conclusion 

says something about what objects are located at these regions.  But CPQ cannot deliver 

that conclusion – it can only tell us about the quality distributions at those regions.  

Taking note of this fact, the three-dimensionalist might say something like the following: 

  

I grant the possibility of a person-stage exactly occupying some region, R1, and I 
grant the possibility of some person-stage exactly occupying some other region, 
R2.  Moreover, I am perfectly willing to accept CPQ.  So I think that there is a 
world – call it w – where there are two regions, R1* and R2*, which are qualitative 
duplicates of R1 and R2, respectively, and whose union is a continuous region.  
But I (consistently) deny that there are two person-stages at w, occupying R1* and 
R2*, respectively.  Rather, there is one enduring object at w, exactly occupying 
the fusion of R1* and R2*. 
 

            The upshot, then, is that Lewis requires a stronger combinatorial principle – a 

combinatorial principle for concrete material objects.  Let us say that two regions R1 and 

R2 are object-wise duplicates just in case (i) R1 and R2 are qualitative duplicates, (ii) there 

is a one-one function, f, from the objects and points in R1 to the objects and points in R2 

such that, if some object x instantiates some quality F at some point y in R1, then f (x) 

instantiates F at f (y), and (iii) an object x exactly occupies12 a set of points S1 in R1 if and 

only if f (x) exactly occupies the corresponding set of points S2 in R2, (where a set of 

points in R2 corresponds to a set of points in R1 just in case f provides a one-one mapping 

from the former to the latter).  We can now state our combinatorial principle for objects 

as follows:  

 

                                                 
12 An object exactly occupies a set of points comprising a region if and only if it occupies all and only the 
points that belong to that set.  
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A Combinatorial Principle for Objects (CPO): Let R1 and R2 be any pair of 
possible spatiotemporal regions. Then, for any way W of making R1 and R2 
adjacent, it is possible for there to be two non-overlapping spatiotemporal regions 
R1* and R2* such that (i) R1* and R1 are object-wise duplicates (ii) R2* and R2 are 
object-wise duplicates, (iii) R1* and R2* are adjacent in way W. 
 

Here, finally, we seem to have a combinatorial principle that can do the work Lewis 

intends.  Given the possibility of two person-stages, CPO allows us to infer the possibility 

of two distinct objects, each a duplicate of one of our person-stages, occupying adjacent 

spatiotemporal regions. 

 Now we have to ask: should the three-dimensionalist accept CPO?  As an entering 

wedge, let us introduce a principle about parthood and spatial extension that is denied by 

several prominent three-dimensionalists: 

 

The Doctrine of Arbitrary Undetached Parts (DAUP): Necessarily, for every 
material object M, if R is the region of space exactly occupied by M at time T, and 
if sub-R is any occupiable sub-region of R whatever, there exists a material object 
that exactly occupies the region sub-R at T and that is a part of M at T.13

 

Rejecting DAUP does not, on the face of it, commit one to too much.  All that is required 

for the falsity of DAUP is the possibility of a material object that doesn’t have a material 

object as a part at some sub-region of the region occupied by the object in question.  

However, some philosophers who deny DAUP would do so even if it were restricted to 

objects in the actual world.  In fact, some would deny DAUP even if it were restricted to 

particular material objects like you.  To take one concrete example: some philosophers 

who deny DAUP will go so far as to deny that there is a material object exactly 

occupying the region that we would normally say is occupied by your left arm.  Perhaps 

such philosophers would even go so far as to say that it is, strictly speaking, impossible 

for there to be a region, R, that qualitatively duplicates the region you occupy and that has 

a subregion exactly occupied by an arm-shaped material object.  Let us say that some 

region, R1, part-prohibits some subregion, R2 of R1 if and only if it is impossible that 

there be two regions R1* and R2* such that (i) R2* is a subregion of R1*, (ii) R1* 

qualitatively duplicates R1, (iii) R2* qualitatively duplicates R2, and (iv) there is an object 

                                                 
13 Cf. van Inwagen (1997: 123).  
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exactly occupying R2*.  The philosophers we are imagining hold that the region that you 

occupy part-prohibits the subregion in which common sense claims that there is a left 

arm.  Such philosophers subscribe (among other things) to: 

  

Part-Prohibition: It is possible that there exists an object, O, and regions R1 and 
R2 such that (i) O exactly occupies region R1, (ii) R2 is a subregion of R1, and (iii) 
R1 part-prohibits R2.14

 

Of course, such philosophers could consistently allow that an arm-shaped object exists, 

even one with an intrinsic profile that matches the arm-shaped subregion in which it is 

said that your arm exists.  Indeed, such philosophers could, consistently, subscribe to the 

general claim: 

 

Occupation: For any possible object, O, if R is a continuous subregion of the 
region exactly occupied by O, it is possible for there to be a region R* such that 
(i) R* qualitatively duplicates R and (ii) there exists an object that exactly 
occupies R*.   
 

One who subscribes to Part-Prohibition and Occupation ought not to subscribe to CPO.  

Here’s why: take as a sample case someone who thinks that the region you occupy part-

prohibits the arm-shaped region we would normally suppose your left arm occupies.   

Suppose that philosopher were to subscribe to Occupation: then it remains possible that 

there is an object exactly occupying a region that qualitatively duplicates the region 

occupied by all of you except (loosely speaking) your left arm.  It is likewise possible for 

there to be an object exactly occupying a region that qualitatively duplicates the region 

we would normally say is occupied by your left arm.  (We can imagine the first object to 

simply be a disfigured doppelganger of you, the second object to be an arm that is not 

attached to a living being.)  According to CPO, then, it is possible for there to be two 

non-overlapping regions (of space, let us say) such that (i) one region is exactly occupied 

by a duplicate of your disfigured duplicate, (ii) one region is exactly occupied by a 

duplicate of the lonely arm, and (iii) the regions are adjacent to one another in just the 

                                                 
14 And also to Actual Part Prohibition: There exists an object O and regions R1 and R2 such that (i) O 
exactly occupies region R1, (ii) R2 is a subregion of R1, and (iii) R1 part-prohibits R2.  
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way that the left-arm-shaped region in your vicinity is adjacent to the rest-of-you-shaped 

region.  In short, CPO gives us a region that qualitatively duplicates you, but which 

counts among its sub-regions one occupied by a left-arm-shaped object.  And that is 

inconsistent with the thesis that the region that you occupy part-prohibits the region 

occupied by your left arm. 

 The above discussion focused on spatial parts.  But we also have corresponding 

principles for temporal parts.  To begin: 

 

 The Doctrine of Arbitrary Undetached Temporal Parts (DAUTP): Necessarily, 
for every material object O, if I is the interval of time exactly occupied by O, and 
if sub-I is any occupiable sub-interval of I whatever, there exists a material object 
that exactly occupies the interval sub-I and is a part of O at sub-I.15

 

While certain three-dimensionalists reject DAUP, it seems clear that every three-

dimensionalist should reject DAUTP.  For DAUTP is simply the claim that four-

dimensionalism is a necessary truth.16  Moreover, it would not be surprising if a three-

dimensionalist were to believe that certain space-time regions part-prohibit some 

temporally smaller subregions. For example, such a three-dimensionalist may insist that 

while it is possible that there be a short-lived object that duplicates the first three years of 

Descartes’ life, it is not possible that there be a space-time region that duplicates 

Descartes’ entire life that contains such a short-lived object in its first three-year temporal 

segment.  On this view, the space-time region occupied by Descartes’ life part-prohibits 

the sub-region corresponding to the first three years of his life. Such a version of three-

dimensionalism is not at all unnatural. And, for reasons analogous to those just 

considered, the proponent of such a theory will reject CPO and, with it, the second 

premise of Lewis’ argument.17  

 What about those three-dimensionalists who do not subscribe to the combination 

of Occupation and Part-Prohibition?  Well, it is certainly consistent, at least, for such 

                                                 
15 Cf. van Inwagen (1997: 137). 
16 Cf. Sider (1997), where something like DAUTP is defended as the proper articulation of the central 
thesis of four-dimensionalism.  Some readers will no doubt believe that four-dimensionalism involves more 
than DAUTP. We shall not be engaging with such readers here.  Cf. fn. 4. 
17  Some of the ideas explored in this section are echoed in van Inwagen (2000).   
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philosophers to deny CPO.18  The key point here is that such philosophers may still cling 

to weaker combinatorial principles such as CPE or CPQ in order to capture what is right 

about combinatorialism.  However, we suspect that some three-dimensionalists may still 

find CPO appealing.  Such philosophers, it seems, must accept the second premise of 

Lewis’ argument.  Must they also accept the doctrine of temporal parts?  To answer that 

question, we must investigate the remaining premises of Lewis’ argument.   

 

2.  Causal Constraints 

We said at the outset that Lewis’s argument relies crucially on three different principles.  

We have already discussed the principle of recombination. Humean supervenience will 

be the topic of the following section.  Here we discuss the fourth premise of Lewis’s 

argument and the topic of causal constraints. 

 The premise in question says something like the following: if it is possible for a 

stage-world to be exactly like our world with respect to its distribution of qualities, then it 

is possible for a stage-world to be exactly like our world with respect to its distribution of 

qualities and its causal facts.  As Lewis puts it, “nothing but the distribution of local 

qualities constrains the pattern of causal relations” (77)  It is not exactly clear what the 

scope of this generalization is.  For example, is Lewis requiring his opponents to accept 

that the laws of nature cannot put additional constraints on the pattern of causal relations 

beyond the distribution of local qualities?  We need not pause to consider such issues 

here, since a restricted version of the principle will serve Lewis’s purposes just as well.  

Put informally, this version of the principle states that boundary facts – facts about where 

the boundaries of objects lie – do not place additional constraints on the pattern of causal 

relations beyond those imposed by the distribution of local qualities. We develop this 

idea in what follows.  

Let us say that the boundary profile, B, for a world is the set of regions that are 

exactly occupied by an object in that world.  Let us say that causal profile, C, for a world 

is a set of pairs of space-time points, such that a pair <p1, p2> belongs to C if and only if 

                                                 
18 Notice that even if Occupation does not hold with full generality, Part-Prohibition may still make trouble 
for CPO, so long as certain particular sorts of objects are possible. If the region occupied by Descartes life 
part-prohibits the subregion occupied by the first three years of his life, then so long as it is possible that 
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there is a line of causal influence running from p1 to p2.  (A line of causal influence 

connects p1 and p2 just in case the instantiation of some quality at p1 is causally related to 

the instantiation of some quality at p2.)19 Recall that a point-by-point quality profile is a 

function from space-time points to sets of qualities.  Q is the quality profile for world w 

just in case the following is true: given any space-time point p as an input, Q delivers as 

output all and only the qualities instantiated at p in w.  We also need the notion of a Q-

type quality profile, a B-type boundary profile and a C-type causal profile.  First, say that 

two quality profiles are duplicates just in case there is a one-one function from values of 

the one to duplicate values of the other (one that preserves topological and metrical 

features).  Duplicates of a quality profile Q form a class of Q-type quality profiles.  

Similarly, duplicates of a boundary profile B form a class of B-type boundary profiles and 

duplicates of a causal profile C form a class of C-type causal profiles.  The principle that 

Lewis needs can now be stated as follows: 

 

A Principle Concerning Causal Constraints (PCC): For any quality profile Q, 
causal profile C and boundary profile B: If there is a possible world with a Q-type 
quality profile and C-type causal profile, and there is a possible world with Q-type 
quality profile and a B-type boundary profile, then there is a possible world with a 
Q-type quality profile, a C-type causal profile and a B-type boundary profile. 

 

Here is how PCC licenses the inference made in step four.  Let QA be the quality profile 

of the actual world and let CA be the causal profile of the actual world. It is clear, then, 

that there is a possible world with a QA-type quality profile and a CA-type causal profile, 

since the actual world is such a world.  The third premise of Lewis’s argument tells us 

that there is a possible world with the boundary profile of a stage-world and the quality 

profile of the actual world.  Let us say that the boundary profile of such a world is a BB

                                                                                                                                                

S-

 
there be an object that intrinsically matches the first three years of his life and an object that intrinsically 
matches the rest of his life, then CPO will have to be rejected.  
19 Some readers may wonder why a causal profile is not done in terms of events.  On some metaphysics of 
events, this will clearly not serve Lewis’s purposes: suppose an event is individuated in part by which 
object undergoes it. Then, clearly, boundary profiles will be constitutively relevant to which events occur in 
a world, which, given an event-theoretic conception of causal profiles, will automatically render boundary 
profiles constitutively relevant to causal profiles.  Once again, we steer clear in the text of tendentious 
issues concerning the metaphysics of events. We do freely acknowledge the possibility of a critique of 
Lewis’s fourth premise based on the idea that the concept of causal influence cannot properly be ultimately 
understood in a way that is neutral as to which objects exist and where: if that is right, then our best efforts 
at reconstructing Lewis’s premise will not be ultimately coherent..  
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type boundary profile.  The third premise then tells us that that there is a possible world 

with a QA-type quality profile and a BSB -type boundary profile.  Applying PCC we can 

infer that there is a possible world with a QA-type quality profile, a BBS-type boundary 

profile, and a CA-type causal profile.  In other words, there is a stage-world exactly like 

our world with respect to the distribution of qualities and the causal relation.  This is 

exactly what Lewis wants.  

 The question now before us is whether or not the three-dimensionalist ought to 

accept PCC.  We mention two possible sources of resistance (there may be others).  

  Some three-dimensionalists, if they are to be taken at their word, claim that there 

are no informative criteria of identity over time.20  But most three-dimensionalists, we 

take it, are not in this camp.  Most three-dimensionalists will say that there is informative 

analysis available of what it takes for something at one time to be identical to something 

at another time. Others will believe that there are at least informative necessary 

conditions upon endurance.  Whether providing an analysis or merely necessary 

conditions upon identity, three-dimensionalists typically have recourse to causal notions.  

In particular, as most three-dimensionalists see it, there will be certain causal 

requirements upon an object’s enduring through time.  

Presumably Lewis did not intend his argument to speak merely to those who 

believe that causal facts supervene on quality distribution. A good thing too: many three-

dimensionalists would contest such an assumption.  Let us suppose then that (i) there are 

causal requirements upon identity, but that (ii) causal facts – and, in particular, the kinds 

of causal facts relevant to diachronic identity – do not supervene on the distribution of 

qualities.  Given these two assumptions, PCC is in trouble.  According to the three-

dimensionalist, our world is a world of enduring objects – persisting objects like you and 

I are “wholly present” at each moment of our existence.  Let us suppose, then, that we 

have an enduring material object, m, at region R1 and an enduring material object, n, at 

region R2.  Let us also assume that m is identical to n.  Assuming that there are causal 

requirement upon endurance, only certain possible causal profiles will be compatible with 

the fact that an enduring object occupies R1 and R2; others will be incompatible.  Call the 

quality profile of the actual world QA.  If we allow that the causal facts pertinent to 
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diachronic identity do not supervene on the quality distribution of a world, then it will 

come as no surprise there is some causal profile C compatible with QA such that C is 

incompatible with the existence of a single persisting object that occupies R1 and R2.  We 

now have a counterexample to PCC: call the actual boundary profile BBA.  QA is 

compatible with BAB .  QA is compatible with C.  But, contra PCC, QA is not compatible 

with BBA.   

The point can be even more vividly illustrated with a simple thought experiment.  

The three-dimensionalist will likely be happy to embrace a world w containing a single 

enduring particle.21  The boundary profile BBw of such a world is simple enough: there is a 

single boundary corresponding to the life of the particle.  Suppose one believes that some 

line of causal influence that traces the trajectory of the particle is a necessary condition 

upon such a boundary profile, and that this line of causal influence does not supervene on 

the quality profile.  Since the line of influence is not supervenient, there are worlds where 

the quality profile of w, Qw, is combined with a causal profile that is incompatible with 

that line of influence.  Consider one such profile C.  C is compatible with BwB .  

Meanwhile, from the description of the case, Qw is compatible with BBw.  If PCC is true, 

then BwB

                                                                                                                                                

, Qw and C are compatible also; but that is just what has been denied.  

The previous line of thought relied on a conception of causation that is anti-

Humean. A more Humean three-dimensionalist may face pressure from a different 

source.  Let us assume that Lewis’s view on the laws of nature is correct – laws are the 

simplest and most informative generalizations concerning the world.  We now pose a 

simple question: might not boundary profiles bear on which generalizations are the most 

simple and informative?  Two worlds w1 and w2 might be alike in their qualitative profile 

and yet, owing to different boundary profiles, enjoy differences such as the following.  It 

is true in w1, but not in w2, that nothing persists once it is both F and G at the same time.  

It is true in w1, but not in w2, that nothing stops being H once it is H.  It is true in w1, but 

not in w2, that as soon as something that is I passes out of existence, everything that is J 

turn to K.  By Lewis’s own lights, differences like this might make for differences in the 

laws of nature.  And this, in turn, will make a difference to the causal facts.  Consider the 

 
20 See, for example, Merricks (1998). 
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last of our list of contrasts.  Owing to the difference, it may be that, in w1, some K-event 

is caused, inter alia, by an I thing passing out of existence; but the corresponding K-event 

in w2 has no such cause.  Allow that differences in laws of nature are in turn 

constitutively relevant to the causal facts and we will be forced to deny that nothing 

beyond qualitative profile constrains the causal facts.  Thus, PCC has to be rejected.  

Assuming Lewis’s own conception of laws, PCC is a principle that should (i) only be 

accepted by four-dimensionalists and (ii) should be restricted to the “inner sphere” 

(assuming that the four-dimensionalist admits three-dimensionalist worlds in the “outer 

sphere”). 

 We have not shown that PCC is incompatible with three-dimensionalism as such. 

The combination of three-dimensionalism with a Humean conception laws may preclude 

commitment to PCC.  Meanwhile, those who think that causal facts are irreducible but 

who also use those facts to describe certain purported necessary conditions upon 

diachronic identity will also reject PCC.  But there may be certain three-dimensionalists 

who remain committed to both PCC and CPO.  Such theorists must accept the second and 

fourth steps of Lewis’s argument.  So they should be very interested in the remainder of 

that argument.     

   

3. Weak Humean Supervenience 

If we grant Lewis the first four premises of his argument, we grant the possibility of a 

stage-world that is exactly like our own world in its distribution of qualities and causal 

facts.  What the fifth premise of Lewis’s argument says is this: such a world is exactly 

like our world simpliciter.  That is, a world of stages exactly like our world in its 

distribution of qualities and causal facts is exactly like our world in all respects.  Lewis is 

not relying here on Humean supervenience, the doctrine that everything supervenes on 

the distribution of intrinsic, local properties; he merely requires that “there are no features 

of our world except those that supervene on the distribution of local qualities and their 

causal relations” [italics ours] (77).  Let’s refer to this claim as the doctrine of weak 

                                                                                                                                                 
21 The general point obviously does not require that the three-dimensionalist believe that single particle 
worlds are possible. The toy example is chosen merely to illustrate the point at hand.  
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Humean supervenience.  If we grant Lewis weak Humean supervenience, along with 

CPO and PCC, the conclusion of his argument appears to be established.  

 But here the dialectical shortcomings of the argument are especially apparent. We 

wish to pursue two themes in this connection.   

Our first theme concerns the contingency of Humean supervenience. According to 

Lewis, weak Humean supervenience (like strong Humean supervenience) holds at our 

world and worlds like ours.  But weak Humean supervenience, if it is true at all, is a 

contingent truth.  Thus, the space of possibility is carved in two: weak Humean 

supervenience holds at inner worlds (worlds like ours) and fails at outer worlds (worlds 

unlike ours).  But the first four premises of Lewis’s argument only give us the mere 

possibility of a stage-world like ours in its quality distribution and causal profile – they 

do not locate that world at the inner or outer sphere of possibility.  Now, if the stage-

world in question is located in the outer sphere, the appeal to weak Humean 

supervenience is out of place.  If a stage-world is located in the outer sphere, then, it is 

straightforwardly false that such a world is like ours simpliciter.  For, if such a world is 

located in the outer sphere, it is a world where weak Humean supervenience fails.  So 

Lewis needs to claim that the stage-world under discussion is an inner sphere world – it is 

a world like ours.  But this is a claim that the three-dimensionalist may well reject.  She 

may insist that stage-worlds, while possible, are not “worlds like ours” and will 

summarily reject Lewis’s fifth premise. Noting that Lewis himself admits the possibility 

of an endurance-world can sharpen the point here: 

 

[There] are worlds in which things persist through time not by consisting of 
distinct temporal parts, but rather by bilocation in space-time: persisting things are 
wholly present in their entirety at different times. (1999: 227) 
 

Lewis, of course, is about as generous with possibility as one can get.  So, if he grants the 

possibility of enduring worlds, we take it that he will also grant the possibility of an 

enduring world exactly like our own in its distribution of qualities and causal facts.  But, 

given that admission, the three-dimensionalist should be free to argue as follows:  
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It is possible for there to be an enduring world exactly like our own in its 
distribution of qualities and causal facts.  But, by weak Humean supervenience, 
there are no features of our world except those that supervene on the distribution 
of local qualities and their causal relations.  So an enduring world is exactly like 
our world simpliciter.22

 

Sauce for the goose is sauce for the gander.  The only response available to Lewis, it 

seems, is to claim that enduring worlds are outer sphere, so that the appeal to weak 

Humean supervenience is out of place.  The three-dimensionalist may, of course, say the 

same thing about stage-worlds.  So we seem to have reached an impasse.23   

Perhaps the impasse can be broken.  Lewis claims the doctrine of weak Humean 

supervenience is contingent.  Some philosophers, however, are at least willing to consider 

the claim that weak Humean supervenience is a necessary truth.24  What happens if we 

break with Lewis and endorse such a strong claim?  Well, we no longer have to worry 

about locating our stage-world in the inner sphere since, if we take weak Humean 

supervenience to be a necessary truth, the inner sphere/outer sphere distinction no longer 

exists.  So, if it is possible for there to be a stage-world exactly like ours in its’ 

distribution of qualities and causal facts, and if it is a necessary truth that any world like 

ours in those respects is like ours simpliciter, we can infer that our world is indeed a 

world of stages.  The catch, of course, is that the necessity of weak Humean 

supervenience is a highly questionable matter.  Since Lewis himself does not even 

                                                 
22 Rea (1998: 249-50) suggests a similar response to Lewis’s argument. 
23  Lewis once believed that he had a way to make the distinction between inner and outer worlds that was 
independent of Humean supervenience: outer sphere worlds include alien properties, inner sphere worlds 
do not.  Alien properties are properties that don’t appear at the actual world.  Now, if this is an adequate 
way of drawing the inner sphere/outer sphere distinction, the premise in question would be in much better 
shape.  Here is why: the stage-world built up in the first four premises of the argument didn’t include any 
alien properties – the stage-world, after all, is supposed to be a qualitative duplicate of the actual world.  
That, together with the claim that all outer sphere worlds have alien properties, puts the stage-world in the 
inner sphere.  And once we have located the stage-world in the inner sphere, the appeal to weak Humean 
supervenience is perfectly legitimate.  The problem, of course, is that the attempt to make the inner 
sphere/outer sphere distinction by way of alien properties fails.  Or so, at least says Lewis (1999: 227).  At 
the time that the argument we are discussing was proposed, Lewis had not properly reckoned with the 
possibility of endurance worlds, and in particular their bearing on the doctrine of Humean supervenience 
and the inner sphere/outer sphere distinction.  
24 See, for example, Robinson (1989). 
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endorse such a claim, it seems unreasonable to expect as much of the three-

dimensionalist.25      

We briefly turn to a second theme. We noted earlier that only certain three-

dimensionalists will be sympathetic to PCC: more specifically, that principle will appeal 

only to the kind of three-dimensionalist who believes that there are no causal conditions 

upon diachronic identity.  But that kind of three-dimensionalist will likely have no 

sympathy at all for weak Humean supervenience.  After all, a three-dimensionalist who 

thinks that there are no causal conditions on diachronic identity will almost certainly 

believe that worlds may differ from the actual one with regard to boundary facts while 

duplicating the qualitative and causal profile of the actual world.  Consider, for instance, 

a particle in our world that endures from t1 to t2.  There are other possible worlds in 

which that particle (or its counterpart) ceases to exist sometime between t1 and t2 and is 

immediately replaced by an exactly similar particle.  A three-dimensionalist who believes 

that there are causal criteria of diachronic identity will insist that there is a causal 

difference between these two scenarios.  But a three-dimensionalist who believes that 

diachronic identity is, so to speak, ‘brute’ – thus admitting of no causal criteria – will be 

prepared to concede that the pair of scenarios may be alike causally and qualitatively.  

She will, in that case, have no sympathy at all for weak Humean supervenience.26 In sum, 

there simply are no clear-headed three-dimensionalists who will sympathize with the 

combination of PCC and Weak Humean Supervenience.  There are thus no clear-headed 

three-dimensionalists whom Lewis’ argument will embarrass.  

 

4. Conclusion 

In conclusion, let us review the responses to Lewis’s argument that we advocate on 

behalf of the three-dimensionalist.  If a three-dimensionalist upholds Part-Prohibition and 

Occupation, we say that she should reject the combinatorial principle required by Lewis’s 

argument, CPO. In so doing, she may reject the second premise of his argument.  

Alternatively, if a three-dimensionalist does not count herself among those just 

                                                 
25 Those readers who are compelled by the thesis that weak Humean Supervenience is a necessary truth 
may wonder whether there is any plausible version of three-dimensionalism that can be rendered 
compatible with that thesis. We shall not pursue the matter further here. 
26 Spinning disk thought experiments are also suggestive here. Particularly relevant is Zimmerman (1998). 
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mentioned, she may still feel free to reject CPO in favor of a more modest combinatorial 

principle like CPE or CPQ.  Again, such a three-dimensionalist may reject the second 

premise of Lewis’s argument.  A three-dimensionalist may in any case have powerful 

reasons for rejecting PCC.  That three-dimensionalist may reject the fourth premise of 

Lewis’s argument. A three-dimensionalist who accepts the fourth premise of Lewis’s 

argument may think that the world that it posits belongs to the ‘outer sphere’, in which 

case it fails to fall under the scope of weak Humean supervenience. That in turn can 

provide a basis for questioning the move from premise four to five. Moreover, three-

dimensionalists who accept PCC ought in any case to have no sympathy for weak 

Humean Supervenience (even as a contingent truth). This will also provide a basis for 

rejecting the move from four to five.  What about the philosopher bent upon accepting 

CPO, PCC and the necessity of weak Humean supervenience?  Such a philosopher will, 

indeed, have to reject three-dimensionalism.  However, we know of no contemporary 

three-dimensionalist who has anything to fear from Lewis’s argument.27

 

 

 

 

 

 

 

 

 

                                                 
27 Thanks to Tamar Szabo Gendler, Ted Sider and Dean Zimmerman for helpful discussion and for 
comments on earlier drafts of this paper. 
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