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Abstract:
This essay has three goals. The first is to introduce the notions

of fundamentality and metaphysical generation and to argue that physi-
calism can usefully be conceived of as a thesis about fundamentality.
Toward this end, I argue (i) that fundamentality physicalism has ad-
vantages over currently popular modal formulations of physicalism
and (ii) that fundamentality physicalism is what many who endorse
modal formulations of physicalism had in mind all along. The second
goal is to explore several other potential formulations of physicalism,
including as a thesis about identity, realization, natures, explanation,
language, and concepts. The third goal is to contrast fundamentality
physicalism with these other theses and offer reasons to prefer fun-
damentality physicalism over these other formulations.

1 Fundamentality

1.1 The Building Blocks of Reality

The world has more and less fundamental aspects. Quarks, leptons, bosons,

and their masses, charges, and spins, are likely among the fundamental

aspects. Coffees, cars, and koalas are not. The world’s fundamental layer
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is the bedrock of reality. It metaphysically generates the rest of the world’s

contents. The non-fundamental metaphysically depends on the fundamen-

tal. The coffees, cars, and koalas are the way they are because of the way

the fundamentalia are. With the distinction between the fundamental and

the non-fundamental in place, an obvious and intuitive question arises:

”What is fundamental?” I find this question one of the most natural ques-

tions in all of human inquiry. For the most part, physics (tinged with some

philosophy) is in the business of answering it.

Fundamentalia come in several (perhaps many) varieties. At the least,

there are objects, properties, relations, and laws. (From here, it should be

understood that ’properties’ includes relations of any adicity). There may

be other varieties of fundamentalia as well, but the types I’ve mentioned

seem like a good start.1

It was once thought that atoms were fundamental. This has turned out

not to be so. Atoms are constructed from combinations of electrons, pro-

tons, and neutrons, along with some forces keeping them together. Nei-

ther protons nor neutrons are fundamental - they are composed of still

smaller particles. The best science at this moment - the standard model -

still suggests that electrons are fundamental, though there are open ques-

tions about whether each electron is merely a vibration in a string, or a

1Two other types of potential fundamentalia include events and boundary conditions.
Certain physical equations, such as the field equations of general relativity, are not well-
behaved, in the sense of having unique solutions, in the absence of certain assumptions.
These assumptions are called ‘boundary conditions’. One can reasonably ask why, and if,
these boundary conditions hold. For example, the assumption of an asymptotically flat
space-time in general relavitiy ensures that the field equations of general relativity are
well-behaved. One might claim that these boundary conditions, or boundary conditions
in other domains, are themselves fundamental features of the universe. Cf. Smeenk
[2014] for more on the status of boundary conditions. Thanks to Sheldon Smith here.
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point assigned property values in a field. The details of these proposals

needn’t concern us here.

Fundamentalia are the basic building blocks of reality.2 We need to

separate two questions about the fundamental. The first - the roster ques-

tion - is: “What types of fundamentalia are there?” What types of building

blocks are there? The second - the layout question - is: “What tokens of

fundamentalia are there, and how are they?” How are the building blocks

actually arranged? The layout questions asks how many fundamentalia

there are, what properties they have, and how they arranged across (for

example) space-time. Once we’ve decided that electrons and their spins

are fundamental (thereby partly answering the roster question), there re-

main layout questions about how many electron there are, where they are,

what spins they have, and the like.

I think there is a perfectly good notion of “metaphysical building block”.

These building blocks metaphysically generate other items. Those items

in turn metaphysically depend, for their existence and properties, on the

building blocks that generate them. My notion of “metaphysical building

block” is something like a generalization of the normal notion of “build-

ing block”. Consider a lego model of the Space Shuttle Endeavour. The

model is constructed from the individual legos that form its wings, tail,

fuselage, and cockpit. These legos, in turn, are constructed from molecu-

2In this paper, I assume that there are ultimate building blocks that constitute a maxi-
mally fundamental layer. One might instead think that there is no bottom level. On such
a picture, each metaphysical level of reality has further, more fundamental structure un-
derpinning it. One might call such a scenario “infinite descent”. Not much turns on this
issue. However, it’s easier to speak as if there is a maximally fundamental level, so I’ll
continue to make the assumption.
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lar plastic compounds. The lego spaceship is the way it is in virtue of the

way the individual legos are, which are the way they are because of the

way the plastics are, which, eventually, are the way they are in virtue of

how the sub-atomic particles in the vicinity of the spaceship are. However,

the state of the lego spaceship is not merely determined by the pieces, the

objects, that make it up. It’s also determined by how those pieces are, i.e.

by what properties they have. The sub-atomic particles and their proper-

ties generate the molecules, compounds, lego pieces, and eventually the

Endeavour model itself. The metaphysical generators of the model include

both objects and properties.

However, talk of fundamentalia as “building blocks” should be not

be taken overly literally. Fundamentalia need not be, in any reasonable

sense, part of the non-fundamentalia they generate. There is a clear sense

in which an electron in the koala’s nose is part of the koala. This electron

and its properties partly generate the koala. But those particles, in order

to make a koala, must have a certain cohesiveness across time. If they

momentarily coalesce into a koala shape and then disperse, there is no

koala. The koala’s existence is partly generated by the cohesiveness of

the particles, and this cohesiveness is partly generated by the laws that

govern the interaction of those particles. With a different set of laws, that

very same koala-shaped arrangement of particles would not be a koala. It

might instead be a koala-shaped bomb, about to explode. Thus the law

that ensures that the koala-shaped particles remain a cohesive unit also

partly generates the koala. The law is one of the metaphysical building

blocks of the koala. But there is no reasonable sense in which the law is a
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part of the koala.

One can get a grip on the notions of fundamentality and metaphysical

generation by imagining oneself tasked with the job of creating the uni-

verse. One must create all the various fundamental particles, assign those

particles fundamental properties, and set out the laws that govern their

interaction. In so doing, one also creates the non-fundamentalia: the cof-

fees, cars, and koalas. The creation of the koala is not an additional act.

Compare to the creation of the lego model of Endeavour. Once you arrange

all the legos appropriately, you’re done. There’s no additional separate

task of creating the lego model itself. Let’s call the test for fundamentality

embodied in this thought experiment the creation test. Something is funda-

mental at world w if and only if it would need to be directly created by a

being creating w. A creator can indirectly create koalas by creating appro-

priately arranged fundamentalia. But the fundamentalia must be created

directly, because they are not metaphysically generated by anything else.

The search for the roster of fundamentals is similar to Aristotle’s search

for the primary substances. In Metaphysics, Aristotle writes that “Sub-

stance is the subject of our inquiry; for the principles and the causes we

are seeking are those of substances. For if the universe is of the nature of

a whole, substance is its first part...” (1984: 1688; Meta.1069a1820). Aristo-

tle is clear that the substances are ontologically or metaphysically prior to

the non-substances. Gill [1989] summarizes Aristotle’s test for substance-

hood as follows: “the main criterion [for selecting the primary substances]

is ontological priority. An entity is ontologically primary if other things

depend for its existence on it, while it does not depend in a comparable
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way on them.” Similarly, the fundamentalia are that on which everything

else metaphysically depends, and which depend on nothing further.

1.2 Two kinds of creation

The generation of a non-fundamental from the fundamental is importantly

different than Kyle’s generation of a cake from 2 cups of flour, a half-stick

of butter, two eggs, a cup of sugar, baking powder, 1/2 cup of cocoa, and

a teaspoon of vanilla extract. Consider the cake, cooling on the kitchen

counter, replete in all its chocolaty glory. One can tell two stories about

the cake. The first story is causal. It describes Kyle’s toils in the kitchen,

his stirring of milk and flour, precise placement on the center oven rack at

175 degrees, and the chemical reactions that occur while it bakes. The sec-

ond story is metaphysical. This story starts from the electrons and bosons

inside the cake, proceeds up through the hydrogen, oxygen, and sodium

carbonate molecules, and then finally up to the cake itself. The cake it-

self, with its chocolatey-ness, shape, and texture, metaphysically depends

on these smaller and more fundamental elements. When I speak of meta-

physical dependence, and generation, I’m talking about the type of de-

pendence and generation in the second story. Clearly, there is a sense of

‘dependence’ and ‘generation’ according to which the cake depends on

and is generated by Kyle’s work and the chemical reactions of baking. But

that’s not the sense of generation or dependence I’m trying to latch on to.

The picture is somewhat complicated by the fact that its not unrea-

sonable to think that the cake metaphysically depends on some items on

which it also causally depends. Perhaps the sugar and flour provide exam-

ples. One might claim that the metaphysical generation I’m after is always
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synchronic, whereas causal generation is always diachronic. But I don’t

think this is quite right. It seems to me that some present item could meta-

physically depend, for being what it is, on past events or items. If one

endorses an essentiality of origin thesis for cakes, then the cake metaphys-

ically depends on past events, such as the particular process of cooking

that yielded that cake. Thus, I think we should leave open the possibility

that there are diachronic relations of metaphysical dependence and gen-

eration. However, the synchronic vs. diachronic distinction nonetheless

provides a useful heuristic for distinguishing between causal and meta-

physical generation.

1.3 The Relata of Metaphysical Generation

What are the relata of metaphysical generation? We might remain agnos-

tic, adopting a strategy similar to Fine [2012]’s approach to ground, a rela-

tion similar to metaphysical generation. According to Fine, we can make

true statements of the form ‘sentence1, sentence2, ... grounds sentence3’,

without making commitments about what the genuine relata of ground-

ing are, or reifying the grounding relation itself. We need claim only that

statements of the above form are true.

However, I’m offering a metaphysical picture and an approach to fun-

damentality. Such pictures are better fleshed out and more informative

when they are more committal, even if these commitments come with

warts. At the least, I take there to be relations of metaphysical grounding

between something like states of affairs. A state of affairs is a specific way the

world is. States of affairs can include the having of properties by objects

or the holding of laws. The state of affairs of some electrons and protons
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being organized thus and so, with these charges and masses, metaphysi-

cally generates the state of the atom’s having the mass it does. Some states

of affairs are more fundamental than others. The states of affairs that are

generated by no further states of affairs are the fundamental states of af-

fairs. We also count as fundamental whatever is involved in those states

of affairs, be they objects, properties, events, laws, or what have you.

Metaphysical generation relates a collection of states of affairs to a sin-

gle state of affairs. (This does not preclude the possibility that the collec-

tion contains only one element). The states of affairs, together, generate

another state of affairs. For example, the electrons having such and such

mass, the protons having such and such mass, etc., metaphysical gener-

ates the atom’s having its mass. A given collection can generate many

other states of affairs. But it generates each one individually, rather than

them all as a collection.

One might also wish to posit relations of metaphysical generation be-

tween objects, events, properties, property instances, or items of other cat-

egories. Perhaps the electrons and protons metaphysically generate the

atom. I have no opposition to such claims. But on them I remain officially

agnostic.

In this paper, I will discuss a wide variety of stuff: objects, property

types, property tokens, laws, events, and other material as well. It will be

helpful to have a neutral term that can include items from any category. I

choose the term ‘phenomenon’. This seems appropriate. The world con-

tains a tremendous variety of phenomena. Some are straightforwardly

physical (leptons and mass); some are not (experiences of red, laws of a
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nation). Fundamentality physicalism says that all of these phenomena, of

whatever type, ultimately depend on and are generated from the physi-

cal.

1.4 The Covering Constraint

The layout question asks, “What tokens of fundamentalia are there, and

how are they?” It asks how the building blocks of reality are arranged. A

complete answer to the layout question will tell us how every particular

fundamental is. The complete layout of fundamentalia has an important

feature, expressed in the covering constraint:

• The Covering Constraint: The complete layout of fundamentalia

metaphysically generates all the world’s contents.3

The covering constraint entails that everything is either a fundamental or

generated by some fundamental(s). The fundamentalia cover all of reality.

I take the covering constraint to be constitutive of the notion of fundamen-

tality.

I take claims about the fundamental to have modal import. This is an

extra claim that is, strictly speaking, separable from the bare notion of fun-

damentality itself. But I endorse the modal import of fundamentality, and
3Schaffer [2010]: 38-9 discusses a similar constraint, which he titles “the tiling con-

straint”. Schaffer’s tiling constraint involves two components. The first is equivalent to
my covering constraint. The second is a “no overlap” clause. Schaffer claims that there
are enough fundamentalia to cover all of reality, and no extras. Schaffer’s “no overlap”
clause makes more sense within the mereological framework within which he operates.
However, I’m disinclined toward a no overlap constraint on the fundamental. I don’t see
why two fundamentalia couldn’t do “unnecessary work”, in the sense of one fundamen-
tal generating some non-fundamental that another fundamental also generates. A creator
who builds a world with two fundamentals that overlap by doing the same metaphysical
job creates a less elegant world than his rival creator who builds a similar world with less
fundamentalia and no overlap. But sometimes the world is not elegant.
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discussing it will both help the reader grip the notion of fundamentality

and to make connections to extant philosophical theorizing about funda-

mentality, which has often been couched in the language of modality. The

modality of which I speak is metaphysical modality, which I take to represent

all the different ways a (possible) world could be. I take metaphysical pos-

sibility to be more permissive than physical possibility, mostly because I

think that there are metaphysical possibilities (e.g. a different gravitational

constant) that are not physically possible.

I said above that the layout of the world’s fundamental constituents

metaphysically generates the rest of the world’s contents. Suppose that

the world’s fundamental level is composed of three types of particles -

quarks, leptons, and bosons, some fundamental properties and relations,

and laws that govern those particles, properties, and relations. On this

assumption, once you fix the distribution of quarks, bosons, and leptons

across space-time, assign them all their fundamental properties and rela-

tions, set in place the laws that govern their interaction, you thereby fix

the entire contents of the world.

This talk of “fixing” can be made more specific using modal tools. The

modal version of the covering constraint can be expressed as follows:

• Modal Covering Constraint: No two possible worlds differ without

differing fundamentally.

Contrapositively, any two worlds that are fundamentally identical are

completely identical. You can’t get an extra koala without adding some

extra quarks, leptons, and bosons. Two worlds “differ fundamentally”
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when they differ in the layout, not necessarily the roster, of fundamen-

talia. Clearly, two worlds could differ with respect to the layout of fun-

damentalia (one world contains enough extra quarks, leptons, and bosons

to generate an extra koala), without differing in their roster of fundamen-

talia. I will return to connections between fundamentality and modality

in section 3 (“Modal Physicalism”).

1.5 Generation and Ground

I use the term ‘metaphysical generation’ (often just ‘generation’) to stand

for the relation that holds between the fundamental and the non-fundamental.

Fundamentalia generate non-fundamentalia. One might also use the term

‘ground’, declaring that the fundamental grounds the non-fundamental.

The notion of ground has received much philosophical attention lately.4

The metaphysical generation between the fundamental and the non-fundamental

is similar to what many call ‘ground’. Both are transitive, asymmetric,

and irreflexive relations of metaphysical dependence in which one relatum

holds in virtue of the other. Some may have in mind what I’ve called ‘gen-

eration’ when they talk of ground. However, I am open to the thought that

there may be important differences between the two. I believe that gener-

ation is one type, or species, of ground. I avoid the term ‘ground’ partly to

prevent unwanted associations the reader may have with the term.

Philosophers introduce the notion of ground using examples of philo-

sophical “in virtue of” claims. Here are some examples:5,6

4For a start, cf. Fine [2012, 2001], Schaffer [2010, 2009], Rosen [2010], and the essays in
Correia & Schneider [2012].

5Examples (1)-(3) occur in Rosen [2010]. Instances of (4) and (5) appear in Fine [2012].
(4) also appears in Schaffer [2009].

6These claims are all universal in form. We can make similar specific statements, about
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1. A thing has its dispositions in virtue of its categorical features.

2. An action is wrong in virtue of the action’s failure to maximize utility.

3. The legal facts hold in virtue of (non-legal) social facts.

4. A set exists in virtue of its members.

5. A conjunction is true in virtue of the truth of its conjuncts.

For now, ignore the truth or falsity of these claims. Each of these claims

has been endorsed by more than a few philosophers. These “in virtue of”

claims come from a wide variety of philosophical areas. Yet (most) theo-

rists of ground take all these claims to deal with the same thing: ground.

A criticism often levied against fans of ground is that the disparate rela-

tions expressed in (1)-(5) and elsewhere are actually not all instances of

the same relation. Research on some generic relation of “ground” is thus

a waste of time. I think this dialectic expresses a false dichotomy. Philo-

sophical research on ground is useful if the relations in (1)-(5) and else-

where are similar enough, and share enough formal features, that study-

ing them together makes sense. The merit of philosophical research on

ground is mostly independent of whether the relations in (1)-(5) are the

same relation (ground), different species of the ground genera, or unre-

lated relations that share the property of being relations of metaphysical

dependence. However, when lumping together different but formally and

metaphysically similar relations from disparate areas of philosophical in-

quiry, we must keep in mind the dissimilarities between them. I believe

what it is in virtue of which this particular wine glass if fragile, a given murder is wrong,
a particular law holds, {∅} exists, or ‘It’s raining and it’s sunny’ is true.
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that metaphysical generation is similar enough to these other relations it

can fruitfully be studied under the banner of ‘ground’. However, in doing

so we must keep track of the peculiar features of metaphysical generation,

features that may not have application in every arena in which the term

‘ground’ has been brought to bear. Since I am interested only in meta-

physical generation, I choose not to risk such mis-application by using the

generic term ‘ground’.

Here’s an example in which metaphysical generation may come apart

from ground. Consider the following claim: “Knowledge entails justifi-

cation”. This is an important (and perhaps deep) truth of epistemology.

In virtue of what is this claim true? What are its grounds? I’d like to tell

two stories. One involves metaphysical generation; the other does not.

Both involve “ground”, in some sense of that term. Here’s the story about

metaphysical generation. “Knowledge entails justification” is a universal

claim. The world contains many states of knowing that P. All of those are

also states of having justification for P. My state of knowing that the food

truck on La Brea Avenue has the best tortas is metaphysically generated by

some incredibly complicated arrangement of neural states in combination

with causal relations to the world. Those neural states and causal rela-

tions are, somewhere down the line, generated by a more complicated ar-

rangement of fundamental sub-atomic particles, properties, relations, and

laws. I’m also in a state of begin justified in believing that the food truck

on La Brea Avenue has the best tortas. This state is also generated, via

a long and complicated chain, by some arrangement of fundamentalia.

Knowledge entails justification is generated by the fact that every time the
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fundamentalia get arranged in a manner that generates knowledge, the

fundamentalia also get arranged in a manner that generates justification.

This is the sense in which “knowledge entails justification” is generated

from the fundamental.

But there’s another story about what is in virtue of which knowledge

entails justification. Knowledge entails justification in virtue of the na-

ture of knowledge. That’s how knowledge is. It always requires justifi-

cation. In fact, one might even think that every knowledge-generating ar-

rangement of fundamentalia is also a justification-generating arrangement

because of this truth about the nature of knowledge. If the arrangement

weren’t justification-generating, it would not be knowledge-generating.

I think that both stories offer legitimate answers to the question, “In

virtue of what does knowledge entail justification?” But they are different

kinds of answers. One is a generative answer that looks for the fundamen-

talia in virtue of which the claim is true. The other embodies a different

kind of answer. (I’m not sure how exactly to categorize the type). Both an-

swers seem to represent some type of metaphysical in virtue of, and some

variety of grounding relation. Importantly, in this paper I’m interested in

the type of ground that goes with the generation of the non-fundamental

from the fundamental: metaphysical generation.

2 Fundamentality Physicalism

2.1 Fundamentality Physicalism

The roster question asks, “What types of fundamentalia are there?” What

kinds of building blocks generate our world? This is a tremendously nat-
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ural and intuitive question. Philosophers and scientists have offered vari-

ous answers. One is fundamentality deism: there is one fundamental: God.

Another is fundamentality idealism: all the fundamentalia are mental. Phys-

icalism is another popular thesis, and the current frontrunner for the true

theory of the world’s fundamental level. Fundamentality physicalism says

that all the world’s fundamentalia are, in some sense or other, physical.

I’ll take fundamentality dualism to be the thesis that the world’s roster of

fundamentalia contains at least two types of things: physical and men-

tal. (For brevity, I’ll sometimes omit the qualifier ‘fundamentality’ when

context allows.)

Fundamentality dualism can take many forms. Potential mental funda-

mentalia include consciousness particles, mental properties (“represents

that P”, “experiences pain”), or a fundamental law of the universe that

characterizes relations between the mental and the non-mental.7 For the

most part, the discovery of reality’s fundamentalia falls to physics, espe-

cially theoretical and particle physics. Physics seems to suggest something

like physicalism (though this claim is not uncontroversial). It has not pos-

tulated any consciousness particles yet.

Of course, there are issues about deciding whether or not some candi-

date fundamental counts as “physical”. It’s difficult to give necessary and

sufficient conditions for physicality in other terms. (See Stoljar [2009a] for

a variety of attempts). Some, e.g. Stoljar [2009a], claim that this result robs

physicalism of its interest as a philosophical thesis. I disagree.8 I think we

have a good, if rough and ready, grasp on what kinds of fundamentalia

7Such laws are called “psycho-physical” by Chalmers [2003, 1996].
8For more on this disagreement between Stoljar and I, cf. Rabin [2011b].
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jeapordize fundamentality physicalism. Fundamental quarks, mass, and

photons do not count against fundamentality physicalism. Fundamental

experiences of red, representations that P, and consciousness particles do.

We know the physical, and the non-physical, when we see it, even if we

can’t give conditions for (fundamental) physicality in other terms. I don’t

take the situation to be much different with our grasp of most concepts,

including ‘koala’, ‘automobile’, and ‘table’.

It’s notoriously hard to give necessary and sufficient conditions for be-

ing a C for almost any concept C. The concept “physical fundamental” is

no different.9 This approach might lead to borderline cases of physical-

ity, and of the truth of physicalism itself. Suppose it’s borderline whether

some property F counts as physical. If F is fundamental, then it will be

borderline whether fundamentality physicalism is true. I don’t take this

to be a problem. Of course, what matters in the end is what the roster of

fundamentalia is - what the fundamentalia are - and not whether those

fundamentalia count as physical, mental or what-have-you. However, la-

bels such as (fundamentality) ‘physicalism’, ‘dualism’, and ‘idealism’ are

useful for characterizing broad classes of theories about the fundamental

nature of our world, categorized by the roster of fundamentalia each the-

ory posits.

Fundamentality physicalism says that all the actual world’s fundamen-

talia are physical. I take fundamentality physicalism to constitute at least

one reasonable interpretation of the thesis that has gone by the names

‘physicalism’ and ‘materialism’ throughout philosophy’s long history. We’ll

9Cf. my Rabin [2011b] for more on this type of approach to defining ‘physicalism’ and
‘physical’.
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see some evidence for this claim in section 3 (“Modal Physicalism”), in

which I’ll argue that the modal definitions of physicalism that have been

popular over the last thirty years derive their plausibility as a conception

of physicalism from fundamentality physicalism.

2.2 Fundamentality Physicalism and the Mathematical

What is the relation between the physical fundamentalia and the realm of

mathematics? The covering constraint says that everything is either fun-

damental or generated from the fundamental. Thus mathematical states

of affairs, objects, and properties must be either fundamental or gener-

ated from the fundamental. If fundamentality physicalism is true, then

mathematics must be either physical and fundamental or generated from

physical fundamentalia. Both options are implausible.

Consider the mathematical state of affairs of 3 being prime. If mathe-

matics is generated from physical fundamentalia like quarks and leptons,

they must be generated in quite a different manner than my desk is gen-

erated. We can alter my desk by modifying the underlying fundamentalia

that generate it. But no amount of re-arranging physical fundamentalia

will alter the primeness of 3. This is evidence that the number 3 does not

metaphysically depend on physical fundamentalia. In fact, given that the

number 3 has its mathematical properties necessarily, it appears to be com-

pletely modally independent of the physical. Of course, these modal tests

are defeasible evidence for metaphysical dependence and generation. But

these tests tell against the dependence of the mathematical on the physi-

cal. The best candidate for the metaphysical generators of 3’s primeness

are the axioms of arithmetic. But physical fundamentalia do no better in
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generating these axioms than they did in generating 3’s primeness.

The nominalistically inclined may readily accept that the mathematical

is generated from the physical. However, I wish to set aside that view for

now.

Suppose that the mathematical is fundamental. Does this challenge

fundamentality physicalism? This depends on whether fundamental math-

ematics should count as “physical”. I wish to make two points against

mathematical fundamentalia counting as “physical”. First, fundamental

mathematics would be quite different from the clearly physical quarks,

leptons, and bosons, or masses, charges, and spins. It’s also different from

fundamental physical laws. Second, counting fundamental mathematics

as physical has an odd result. Since mathematics is necessary, every pos-

sible world will contain physical fundamentalia.

Fundamentality physicalism is a contingent thesis about the funda-

mental structure of the actual world. While all physicalists should accept

that fundamentality physicalism is true, few will accept that it is necessar-

ily true. Physicalists tend to believe that (fundamentality) dualism is not

actually true, but not that dualism is impossible. Fundamentality phys-

icalism is compatible with the possibility, but not the actuality, of non-

physical fundamentals. Fundamentality physicalism can accept the pos-

sibility of fundamental non-physical ether, spirits, ESP, mind substances,

and all manner of physical anathema, as long as they are not actual.

Consider a possible world Casper whose fundamental level is purely

spirit substance. Arrangements of spirit substance metaphysically gener-

ate the ghosts, ghouls, angels, and demons that inhabit Casper. Casper ap-
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pears to contain no physical stuff whatsoever. But the truths of mathemat-

ics also hold at this world, and any theorist of this world’s fundamental

level will need to say something about the mathematical. Suppose, as be-

fore, that the mathematical is fundamental. If we declare the mathematical

fundamentals of the actual world to be physical, then it will turn out that

Casper, an apparently purely spiritual world, contains physical elements

at the fundamental level. This is an odd result. Furthermore, the same line

of reasoning that led to declaring fundamental mathematics as “physical”

can be run at Casper. The spirit philosophers of Casper have just as much

reason to declare the mathematical as “spiritual”. If they’re correct, then

the actual world contains fundamental spiritual elements! Perhaps these

mathematical fundamentalia are both physical and spiritual? I’m not sure

what to say.

If the mathematical is fundamental, it is fundamental at every world.

I think that the best thing to say about the mathematical fundamentalia is

that they are, in a certain sense, neutral in relation to debates over funda-

mentality physicalism, spiritualism, deism, or dualism. There are at least

two ways to get this neutrality. First, we might admit that there are mathe-

matical fundamentalia, and that these fundamentalia are neither physical,

nor spiritual, nor etc. They are mathematical. Second, we might main-

tain that mathematics lies outside the scope of inquiry about the funda-

mental. Mathematics is a necessary tool for describing the world’s fun-

damental level and in some sense governs the behavior of the universe.

But metaphysical generation does not apply to the mathematical. In either

case, mathematics will not be physical, or spiritual, but it will be physi-
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calistically acceptable, and spritualistically acceptable, in the sense of not

challenging either fundamentality physicalism or fundamentality spiritu-

alism.

Suppose we take the first option and declare mathematics fundamen-

tal and non-physical. In a certain sense, fundamentality physicalism is

thereby falsified. But this result tells against the letter of fundamental-

ity physicalism, not the spirit. In the domains in which the nature of the

fundamental is debated, such as the physicalism-dualism debate, it’s clear

that mathematics has been, and should be, set to the side. (Schiffer [1989]

and Stoljar [1996] agree). Let’s dub the thesis that all the fundamentalia

are physical, no exceptions, strong fundamentality physicalism. This view

requires either (i) that there are no mathematical facts (some type of ni-

hilism or nominalism), (ii) that the mathematical facts are generated from

the physical, or (iii) that there are mathematical fundamentalia which are

physical. Let weak fundamentality physicalism be the thesis that all the fun-

damentalia are physical, bracketing all issues about mathematics.10

Weak fundamentality physicalism better captures the debate over the

nature of the fundamental that has taken place under the title ‘the physicalism-

dualism debate’. Henceforth, when I use the term ‘fundamentality physi-

calism’ I will be speaking of weak fundamentality physicalism.

3 Modal Physicalism

In recent times, physicalism/materialism has often been categorized in

modal terms. Modal definitions appear in Chalmers [1996], Leuenberger

10It’s possible that additional issues must be set aside, including the place of abstracta
and moral properties. I won’t address these issues here.
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[2008], Lewis [1983], Jackson [1993], Stoljar [2009a,b], Papineau [2002], and

elsewhere. For our purposes, the differences between these formulations

are minimal. We’ll use Jackson’s here.

Modal Physicalism: Every possible world that is a minimal physical

duplicate of the actual world is a duplicate simpliciter.

The idea behind modal physicalism is simple: if you copy the actual

world in all its physical respects, and don’t add any extras, you copy the

actual world in all its respects. The physical is sufficient to yield the rest. A

key idea here is that if two worlds were physically identical, but differed

mentally (e.g. the first world contained a red experience where the second

contained a blue experience), then it wouldn’t be true that the physical was

sufficient to generate the rest. More would be needed to fix the world’s

entire contents (e.g. the experiential contents). And physicalism, at least

in some sense, would be falsified.

Two features of Modal Physicalism require clarification. The first is the

notion of a physical duplicate. The second is the notion of a minimal dupli-

cate. What does it take for a world to count as a physical duplicate of the

actual world? Physicalists think that, in some sense or other, everything

is physical, including mental states. But surely Jackson can’t have meant

to include mental states among the physicals that must appear at every

physical duplicate of the actual world. That would prejudice the issue

against the dualist and trivialize the definition. Modal physicalism says

that copying all the physical stuff, in some restricted sense of ‘physical’, is

sufficient to copy all the other stuff, including the mental (in the absence

21



of extras). If we start by the counting all the “other stuff” as physical, the

issue of physicalism vs. dualism is decided from the start.

It’s clear enough what Jackson intends. If we copy all the actual world’s

electrons, leptons, bosons, molecules, masses, charges, spins, physical laws,

and the like, we create a physical duplicate of the actual world. Let’s call

the material that must be duplicated in order to yield a physical duplicate

of the actual world strictly physical. The physical duplicates of the actual

world are the strictly physical duplicates.

We must also clarify the notion of a minimal duplicate. Before exploring

the technicalia surrounding what it is to be a “minimal duplicate”, it will

be helpful to describe the motivation behind appeal to the notion. Modal

physicalism attempts to capture the test described above. Copy the world

in all its physical respects. Add no extras. Modal physicalism is true if and

only if in doing so you copy the world in all its respects.

Consider the following simpler definition of modal physicalism. Sim-

ple modal physicalism is true if and only if every (strictly) physical dupli-

cate of the actual world is a duplicate simpliciter. Unfortunately, simple

modal physicalism is incompatible with metaphysical possibilities with

which many philosophers have thought physicalism should be compati-

ble. Simple modal physicalism fails to capture to “copy the physical and

add no extras” test.

Consider the world Actual-plus-Ghost. Actual-plus-Ghost is a physical

duplicate of the actual world that has an additional element: a ghost that

travels through space-time observing, but never interacting with, the phys-

ical. Physicalism about Actual-plus-Ghost is clearly false. That world con-
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tains non-physical ghosts. But, intuitively, the possibility of Actual-plus-

Ghost should not challenge physicalism. (Or, at least, one coherent and

substantive conception of physicalim, which modal physicalism aims to

capture, is compatible with the possibility of Actual-plus-Ghost).

The metaphysical possibility of Actual-plus-Ghost falsifies simple modal

physicalism. Actual-plus-Ghost is a physical duplicate of the actual world

but not a complete duplicate. But Actual-plus-Ghost is not a minimal phys-

ical duplicate of the actual world, because it contains a non-physical ex-

tra: the ghost. Thus the possibility of Actual-plus-Ghost does not challenge

modal physicalism defined using the “minimal duplicates” clause.

Physicalism is a claim about the metaphysical structure of the actual

world. It claims that dualism is false, but not that dualism is metaphysi-

cally impossible. Physicalists believe Descartes was wrong about the exis-

tence of mental substances. But they need not think that Descartes imag-

ined a metaphysical possibility. Some world might be the way Descartes

thought the actual world to be. The possibility of worlds at which dual-

ism is true, such as Actual-plus-Astral, does not challenge the physicalism

that modal physicalists sought to capture. (Though some stronger forms

of physicalism might deny such possibilities).

While the implications of modal physicalism about the actual world

do not reach as far as Actual-plus-Ghost, they do reach other regions of

modal space. For example, modal physicalism is incompatible with the

metaphysical possibility of zombie worlds. A zombie world is a physical

duplicate of the actual world (with no extras) that lacks all conscious ex-

periences. Zombie worlds contains zombie doppelgangers of every actual

23



person. These doppelgangers stroll the waterfront and utter sentences

such as,“My, what a brilliant shade of blue.” But they do not have con-

scious experiences of blue. The possibility of zombie worlds entails that

the actual physicalia are modally insufficient to yield the actual conscious

experiences. Physicalism would be, in at some important sense, false. Or

at least this is one of the principle motivations behind modal formulations

of physicalism.

Let’s summarize. Philosophers searching for a modal definition of

physicalism wanted a modal thesis compatible with the possibility (but

not actuality) of Actual-plus-Ghost, but incompatible with the possibility

of zombie worlds. They wanted a modal thesis that captured the “copy

the physical and add no extras” test. Modal physicalism, defined using

the “minimal physical duplicates” clause, accomplishes these goals. How-

ever, Jackson’s use of minimal physical duplicates is not the only method

that will meet this desiderata. Chalmers [1996] uses the notion of a posi-

tive fact, Leuenberger [2008] uses ceteris absentibus modal sufficiency, Lewis

[1983] uses alien properties, and Stoljar [2009b] mentions a variety of pos-

sible strategies. The differences between these methods won’t concern us

here. We’re primarily interested in the general strategy of using modality

to define physicalism. Jackson’s definition provides a useful paradigm.

We now move on to consider some of the technicalia associated with

precisifying the notion of a minimal physical duplicate. Jackson’s modal

definition of physicalism presupposes a partial ordering≤ among the phys-

ical duplicates of the actual world. ≤must be reflexive, antisymmetric (i.e.

x ≤ y and y ≤ x entail x = y), and transitive. Modal physicalism requires
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that all the minimal physical duplicates be duplicates simipliciter. Jackson

does not say much about how the ordering should be established. Follow-

ing Leuenberger [2008], there are at least two options.11

≤F : w ≤F w0 =df every fundamental fact of w holds in w0.

≤P : w ≤P w0 =df every positive fact (fundamental or not) of w holds

in w0.

Both orderings appeal to the notion of a fact. I plan to leave the notion

intuitive. One might precisify using states of affairs or propositions. w≤F

w0 requires that the fundamental facts of w also hold at w0, but does not

require the converse. w0 might have more fundamentalia than w. ≤P relies

on the notion of a positive fact. Chalmers [1996] defines a positive fact of

world w as a fact that holds in every world that contains w as a proper part

(40). This approach requires an understanding of what it is for one world

to contain another as a proper part. Positive facts include the fact that my

desk has the dimensions that it does, the fact that traffic in downtown Los

Angeles is horrendous, and the fact that the Marianas Trench is more than

2 miles deep. Negative facts include explicitly negative facts as well as

universally quantified facts. Examples include the fact that there are no

ghosts and the fact that all humans were born on Earth.

All this talk about minimal duplicates and complete duplicates sounds

more complicated than it is. Let’s assume, quite plausibly, that there are

no two distinct possible worlds that are complete clones. If modal physi-

calism is true, then there is one and only one minimal physical duplicate
11My discussion of modal physicalism is indebted to Leuenberger [2008] and Chalmers

[1996]: 38-42.
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of the actual world: the actual world itself. If modal physicalism is false,

there is either more than one such duplicate, or there is a physical dupli-

cate of the actual world that is more minimal than the actual world. How

might each of these occur? First, a zombie world - a physical duplicate

of the actual world with no experiences whatsoever - would be a phys-

ical duplicate of the actual world that is more minimal than the actual

world. Thus all the minimal physical duplicates of the actual world (i.e.

the zombie world) would not be complete duplicates. Second, suppose

that zombie worlds are impossible, but inverted qualia worlds are. An

inverted qualia world is a physical duplicate of the actual world in which

the experiences are switched around. When you experience blue, your

inverted twin experiences red. When you experience a pain your twin ex-

periences a tickle. In such a situation there would be multiple minimal

physical duplicates of the actual world (all the various inverted worlds,

including the actual world), but they would not all be complete duplicates

of the actual world.

Modal physicalism is compatible with the metaphysical possibility of

Actual-plus-Ghost because Actual-plus-Ghost is not a minimal physical du-

plicate of the actual world. On either interpretation of the ordering ≤ on

which modal physicalism relies, w-actual≤Actual-plus-Ghost. Actual-plus-

Ghost clearly contains more fundamentals than the actual world. Thus w-

actual ≤F Actual-plus-Ghost. Actual-plus-Ghost also contains positive facts

that the actual world does not, such as the fact that ghosts exist. Thus

w-actual ≤P Actual-plus-Ghost.
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Modal physicalism is a useful definition of physicalism. It gets a lot of

things right. It is compatible with the possibility of Actual-plus-Ghost. It

is incompatible with the possibility of zombie worlds and inverted qualia

worlds. And, importantly, modal physicalism uses the familiar and well-

understood tools of modality.

3.1 Two Criticisms of Modal Physicalism

I have two major criticisms of modal physicalism as a definition of phys-

icalism. First, the truth of modal physicalism guarantees only a modal

covariation between the physical and everything else (including the men-

tal). One might think that mere covariation is not strong enough for phys-

icalism itself. Physicalism requires at least a dependence relation of the

mental on the physical.12 Second, modal physicalism appears to yield the

wrong verdict in certain cases.

I’ll sketch a situation in which modal physicalism is true but intuitively

physicalism is not. Russell [1927] imagined a situation in which the fun-

damental physical properties had underlying categorical bases. Deeper

properties or entities make the electrons, bosons, and leptons have the

charges and masses they do. Suppose that the underlying basis of the

electron is a consciousness particle: a miniature experience. Assume also

that, necessarily, the state of the consciousness particles necessitates the

state of the electrons and vice versa. Each necessitates the other. Other-

wise the fundamental level is purely physical. Under these assumptions,

modal physicalism is true. Any world with the same physical state as the

12Modal covariation marks a type of modal “dependence”. I claim that physicalism
requires something stronger than the mere modal covarational form of “dependence”.
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actual world will have the same electron state, which guarantees the same

state of the consciousness particles. But in such a situation physicalism is

clearly false. Physicalism, however one conceives it, is incompatible with

consciousness particles in the bedrock of reality.

3.2 Fundamentality Physicalism and Modal Physicalism

Modal physicalism’s miscategorization of the consciousness particle case

points the way to a better definition of physicalism: fundamentality phys-

icalism. What modal physicalism lacks is a dependence of the mental

on the physical. In fact, I think that much of modal physicalism’s plau-

sibility derives from its affinity to fundamentality physicalism. Modal

physicalism is as close as you can get to fundamentality physicalism with-

out mentioning the words ‘fundamentality’, ‘generation’, ‘dependence’, or

‘ground’. (In fact, if we presicify modal physicalism using≤F as the order-

ing that determines minimality, then modal physicalism already relies on

a notion of fundamentality). I’d like to make three points in support of the

claim that modal physicalism derives its plausbility from fundamentality

physicalism. First, fundamentality physicalism entails modal physicalism.

Second, modal physicalism is often motivated using the metaphor of God

creating the world. This metaphor is just the creation test from section 1.1,

which is a test for fundamentality. Third, when philosophers discuss cases

in which modal physicalism is falsified, without fail discuss cases in which

there are non-physical fundamentalia.

First, fundamentality physicalism entails modal physicalism. Modal

physicalism requires that all the minimal physical duplicates be complete

duplicates. Any world that is a physical duplicate of the actual world
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will have the same physical fundamentalia. Any world that is a minimal

duplicate will contain no extra fundamentalia. Suppose fundamentality

physicalism is true: all the actual fundamentalia are physical. Thus all

the minimal physical duplicates of the actual world will be fundamental

duplicates. By the covering constraint, all the fundamental duplicates are

complete duplicates. Thus all the minimal physical duplicates are com-

plete duplicates, i.e. modal physicalism is true. In fact, modal physical-

ism’s clause about “minimal duplicates” is actually a very clever way of

capturing the covering constraint using only modal tools.13

Second, modal definitions are often motivated as construals of physi-

calism using the metaphor of God constructing the world. The metaphor

is borderline ubiquitous in the literature on defining physicalism modally.

This type of reasoning appears in Leuenberger [2008]: 1, Jackson [1993],

and Chalmers [1996]: 38-41. These philosophers ask us to imagine God

creating the world. If God need only create physical stuff to generate all of

reality, then physicalism is true. If the physical (in the absence of extras)

necessitates the rest, then “all God needs to create” is the physical. Of

course, the God creation metaphor is exactly the creation test from section

1.1 (“The Building Blocks of Reality”). This test is most naturally con-

strued as a test for what is fundamental. If God need only create the Xs

to create the entire world, then that’s good evidence that the fundamental

building blocks of reality lie among the Xs.

Third, when philosophers discuss situations in which modal physical-
13In fact, I believe that modal definitions of physicalism must appeal to the notion of

fundamentality in order to solve the problem of being compatible with possibilities like
Actual-plus-Astral but incompatible with the possibility of zombies and inverted qualia. I
hope to argue this point in further work.
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ism is false, they discuss, almost without fail, scenarios in which funda-

mentality physicalism is false. Chalmers [1996] considers two main hy-

potheses that would explain the failure of modal physicalism. First, he

considers the possibility that there is a psycho-physical law of the uni-

verse that relate the mental and the physical (or the functional). This law

is intended to be on a par with the fundamental laws of physics, such as

the law of gravity. Second, he considers the possibility of a further non-

physical layer of entities underlying the fundamental physical particles.

These are clearly both scenarios in which fundamentality physicalism is

false.

All of these considerations point toward the conclusion that modal

physicalism, and philosopher’s use of modal physicalism, is really just an

attempt to get at the real McCoy: fundamentality physicalism. I don’t take

this point to be original. Others have made it recently, though they tend

to use the lexicon of “ground”). For example, Schaffer [2009, 2003] writes

that ground is the notion needed to define physicalism. Kim [1982] writes

that modal covariation might be explained by a relation of metaphysical

dependence such as metaphysical generation or ground:

Supervenience itself is not an explanatory relation. It is not a

“deep” metaphysical relation; rather, it is a “surface” relation

that reports a pattern of property covariation, suggesting the

presence of an interesting dependency relation that might ex-

plain it. (Kim [1982]: 167)

Modal physicalism is a claim about a certain type of supervenience on

the physical. It’s unsurprising that philosophers would reach for modal
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tools when attempting to characterize fundamentality physicalism. Modal-

ity is a familiar notion with a well-understood formal framework. Meta-

physical generation and ground are not.14 In fact, Lewis [1983]: 29 lauds

supervenience as “a stripped-down form of reductionism, unencumbered

by dubious denials of existence, claims of ontological priority, or claims

of translatability”. Modal formulations of physicalism do have some ad-

vantages. First, unlike fundamentality centered conceptions, modal for-

mulations completely avoid the issues I addressed in section 2.2 about

the relation between physical fundamentalia and mathematics. My strat-

egy was to set these issues aside as irrelevant to the main locus of debate:

the relation between the mental and the physical. But modal physicalism

does not require any strategy at all. It neatly sidesteps the issue because

these necessary existents and truths are trivially necessitated by anything.

As Lewis points out, modal formulations are less committal because they

don’t entail any dependence of the mental on the physical. Unfortunately,

this lack of commitment means that modal definitions can fail to capture

the intuitive notion of physicalism they sought to capture in the first place.

Lewis would praise modal formulations for their lack of “dubious”

claim of ontological priority. I contest the“dubious” status of such claims.

They are perfectly respectable. This essay does some work to explain what

is meant by them. Fundamentality and metaphysical dependence is what

we were after all along. As a definition of physicalism, fundamentality

physicalism is preferable to modal physicalism. Fundamentality provides

a better lens through which to view the physicalism-dualism debate. Even

14The situation is changing as the formal and logical properties of ground receive more
attention. Cf. Fine [2011], Rabin & Rabern [ms], deRosset [ms].
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if a fundamentality-centered conception of physicalism is more risky than

its modal brethren, the risks are worth the reward. (In Chapter 2: “Modal

Rationalism and Two Replies to the Master Argument Against Physical-

ism”, I’ll argue that a fundamentality-oriented conception of physicalism

allows us to see more clearly the key issues around which many argu-

ments in the contemporary physicalism-dualism debate revolve.)

4 Other Physicalisms

4.1 Everything is Narrowly or Broadly Physical: A Schema

In its most general form, physicalism says that everything is physical. The

thesis then requires clarification in two ways. First, what does the ‘every-

thing’ range over? Second, what does it take for something to count as

“physical”? Versions of physicalism will vary over their answers to these

two clarificatory questions.15

If physicalism is true, then a wide variety of prima facie non-physical

phenomena, including consciousness, representation, laws, and morality,

must either be placed outside the scope of ‘everything’ or be counted as

“physical” on some reasonable interpretation of that term. Often, a phe-

nomenon will be counted as physical if it bears some chosen relation to

more straightforwardly physical phenomena such as electrons, gravity,

and the laws of thermodynamics. It is helpful to introduce the distinc-

tion between the broadly physical and the narrowly physical. The narrowly

physical are physical in the more restricted sense of the term. Often, a con-

ception of physicalism will count as narrowly physical all and only the

15This framework is used by Stoljar [2009a].
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phenomena studied by physics. Something is broadly physical if it bears

the chosen relation R to the narrowly physical. Examples of such relations

include metaphysical dependence and definability. A phenomenon can be

broadly physical without being narrowly physical. If physicalism is true,

the mental falls into this category.

Physicalism claims that everything is either broadly or narrowly phys-

ical. Different versions of physicalism will vary on (i) the range of ‘every-

thing’ (ii) what counts as narrowly physical and (ii) the relation R some-

thing must bear to the narrowly physical to count as broadly physical.

This framework will help us categorize a wide variety of formulations of

physicalism, including fundamentality physicalism (section 4.2), modal

physicalism (4.3), type identity physicalism (4.4), realization physicalism

(4.5), nature physicalism (4.6), definition physicalism (4.8), and concept

physicalism (4.8).

4.2 Applying the Schema to Fundamentality Physicalism

Strong fundamentality physicalism says that the quantifier ‘everything’ is

unrestricted. It ranges over absolutely everything. Weak fundamental-

ity physicalism places certain items outside its scope, including mathe-

matics. Fundamentality physicalism counts something as narrowly phys-

icalfundamentality if it is a physical fundamental. Something is broadly physi-

calfundamentality if it is metaphysically generated by narrowly physical fun-

damentalia. Fundamentality physicalism says that everything is physical,

i.e. everything is either an narrowly physical fundamental or metaphysi-

33



cally generated from those fundamentals.16

Fundamentality physicalism has little bite without an understanding

of what it takes for something to be “narrowly physical”. First, it must

be fundamental. This much is clear. But what does it take for an alleged

fundamental to count as “physical”? I won’t offer any independent crite-

rion for the physicality of an alleged fundamental. We don’t need one. We

know them when we see them. I find the following heuristic useful: “If

x were fundamental, would fundamentality physicalism be in trouble?”

If the answer is ‘no’, then x is narrowly physical (if fundamental). If the

answer is ‘yes’, x is not. Quarks, leptons, gravity, electrical fields, carbon,

and weak nuclear forces all yield a ‘no’ answer. Not all of these are funda-

mental. But if they were, fundamentality physicalism would not thereby

be challenged. Consciousness and representations yield a ‘yes’ answer. If

either of these were fundamental then fundamentality physicalism would

be in trouble.

Fundamentality is, in a certain sense, stingier than other forms of phys-

icalism when it comes to the narrowly physical. Most other forms would

count thermodynamical phenomena, such as an ideal gas law, as narrowly

physical. Such phenomena provide paradigmatic subjects of physical in-

quiry. They appear in almost all introductory physics textbooks. But

fundamentality physicalism counts thermodynamics as broadly, and not

narrowly, physical, because thermodynamical phenomena are not funda-

16For completeness’s sake, I mention two other options. First, one might abandon my
notion of “metaphysical generation” and use ground, or metaphysical/ontological de-
pendence, instead. I’m not sure much turns on this. I use ‘metaphysical generation’ as
label for whatever the metaphysical “making so” relation between the fundamental and
the non-fundamental is. I take this relation to be a relation of metaphysical dependence.
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mental. From fundamentality physicalism’s standpoint, thermodynamical

and psychological phenomena are on a par. Both are generated from the

narrowly physical fundamental level. However, fundamentality physical

does recognize a difference between the two. If thermodynamical phe-

nomena were fundamental, fundamentality physicalism would remain

unscathed. If psychological phenomena were fundamental, fundamen-

tality physicalism would be false.

4.3 Applying the Schema to Modal Physicalism

Modal physicalism can also be understood using the everything / broad

/ narrow schema. There is likely more than one way to fit modal physi-

calism into this schema. I’ll explain one such way. First we introduce the

notion of a fact, which I will leave intuitive. A fact is simply some way

the world is. ‘Everything’ ranges over all facts. Two worlds are complete

duplicates if the same facts are true at both of them. The narrowly phys-

ical facts are the strictly physical facts I introduced in section 3 (“Modal

Physicalism”). These are the facts about narrowly physical stuff: electrons,

spins, weak nuclear forces, and the like. A fact is broadly physicalmodal if it

is minimally necessitated by all the actual narrowly physical facts. A fact is

minimally necessitated by the actual narrowly physical facts if it holds at all

the minimal physical duplicates of the actual world. Translated into this

vocabulary, modal physicalism says that all the facts are broadly physical

facts. (Modal physicalism, unlike fundamentality physicalism, counts all

the narrowly physical facts as broadly physical, because every fact neces-

sitates itself. Fundamentality physicalism uses metaphysical generation

or dependence over necessitation, and nothing metaphysically generates
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or depends on itself.)

4.4 Type Identity Physicalism

Type identity physicalism is a version of the classic materialist identity

theory in the philosophy of mind. Type identity physicalism is a claim

about properties. ‘Everything’ ranges over properties. The narrowly phys-

ical properties are the properties studied in the physical sciences: charge,

mass, being a lepton, having such-and-such spin, having such-and-such

velocity in xyz direction, etc. A property is broadly physical if it is identi-

cal to some narrowly physical property. Thus the broadly physical proper-

ties are all and only the narrowly physical properties. Type identity phys-

icalism says that every property is identical to some narrowly physical

property.

According to type identity physicalism, despite appearances to the con-

trary, properties like experiencing red, having a good credit rating, and

having a younger sibling are, in fact, narrowly physical properties studied

by the physical sciences. The physical sciences do not study those prop-

erties under those names, but they study them nonetheless. Perhaps the

property of having a good credit rating is identical to the property that is

the disjunction of all the various microphysical arrangements that yield

the result that one has a good credit rating.

Type identity physicalism has often been objected to on the grounds

that it is incompatible with the multiple realizability of the mental. The

idea behind multiple realizability is that a mental state, such as a state of

being in pain, might be realized by c-fiber firings in humans and by o-

fiber firings in octopi. Identification of the property of being in pain with
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either the property of having c-fibers firing or the property of having o-

fiber firings yields yields an intuitively incorrect result. Either humans or

octopi don’t experience pain.

One potential identity theorist reply has already been previewed. The

type identity theorist could appeal to disjunctive properties. Identifying

being in pain with the disjunction of having c-fiber and o-fiber firings

avoids the problem. For this move to work, the type identity theorist will

need to further identify properties such as having c-fibers firings with fur-

ther (probably infinite) disjunctions of narrowly physical properties.

There are many moves to be made here, I won’t go through the details.

Perhaps the shift to disjunctions robs the type identity theory of some of

its initial appeal. Or perhaps the disjunctive identity theory is too weak

a form of physicalism for some. Or perhaps that fact that the physical

sciences study property F and property G does not entail that it studies

the property F-or-G.

4.5 Realization Physicalism

Melnyk [2003] proposes Realization Physicalism. Realization physicalism

is a claim about token objects, properties, and events. According to re-

alization physicalism, a token object, property, or event is narrowly physi-

calrealization if it of a type studied by physics. A token object, property, event

is broadly physicalrealization if it is realized by some narrowly physical object,

property, or event. Realization physicalism says that every token object,

property, and event is either narrowly or broadly physical.

Roughly, x realizes y just in case y is a token of a functional type charac-

terized by some condition C (such as playing a certain causal role) and x
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is a token of a type that satisfies that condition. A token electronic state of

a laptop computer realizes a computational state because the latter is de-

finable by reference to a functional role and the electronic state plays that

role. Melnyk imagines a chain of realization from macroscopic objects,

properties, and events we encounter every day, through medium-sized

phenomena and eventually down to the ultimate realizers of fundamental

physics.

Because of its focus on particular objects, properties, and events, real-

ization physicalism is compatible with multiple realizability. This token of

human pain can be realized by c-fiber firings (which are in turn realized

by narrowly physical property P1), while this token of octopus pain can be

realized by o-fiber firings (in turn realized by narrowly physical property

P2).

Realization physicalism is similar to fundamentality physicalism. Both

envision a layered picture of reality with an ultimate bedrock of physi-

cal fundamentalia. Melnyk [2003] even uses the term ‘fundamental’, and

claims that the ultimate realizers of everything are physical fundamen-

talia. Realization physicalism, like fundamentality physicalism, entails

modal physicalism (because realizers necessitate that which they realize).

And realization physicalism, like fundamentality physicalism, and un-

like modal physicalism, gets the intuitively correct verdict (physicalism is

false) in the case from section 3.1 of the consciousness particle underlying

and necessitating electrons.

There are two main differences between fundamentality physicalism

and realization physicalism. First, they offer differing pictures of the re-
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lation between the physical bedrock and the higher-level world. My re-

lation of metaphysical generation entails metaphysical or ontological de-

pendence. Realization needn’t have this commitment (though one might

choose to add it or to argue that realization entails some type of depen-

dence). Second, if the higher-level features of our world are realized by

narrowly physical features, then these higher-level features must be in

some sense functional. x realizes y entails that y is a token of a functional

type. If realization physicalism is true, then all the non-narrowly physical

objects, events, and properties are functional. This claim is, at the least,

controversial. Fundamentality physicalism has no such commitment.

4.6 Nature Physicalism

Arguably, every thing in the world has a nature, or essence. The nature

of a thing is revealed in the deep explanation of what that thing is. The

nature of a thing can be captured by something like an Aristotelian real

definition. A real definition of x explains what it is to be x. For example, the

nature of water is to consist of molecules combining two hydrogen atoms

and one oxygen. That’s what it is to be water.

Nature physicalism, like other physicalisms, says that everything is

physical. Mass, spin, and quantum entanglement are narrowly physical.

x is partly broadly physicalnature if the nature of x involves narrowly physi-

cal phenomena. x is wholly broadly physicalnature if the nature of x involves

only narrowly physical phenomena. Wholly broad physicalitynature entails

partly broad physicalitynature. Whether the nature of x involves y can be

determined by whether y must be mentioned in the real definition, or

deep explanation, of what it is to be x. For example, suppose conscious
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experience occurs because of a certain type of collapse of the quantum

wave function. This type of collapse is key to understanding conscious-

ness. If so, then the nature of conscious experience would be at least partly

broadly physical.

Nature physicalists can say a variety of thing about the quantifier ‘ev-

erything’. They might choose to exclude mathematics, or morality, or ab-

stracta. Or they might not. Less exclusion yields a stronger physicalism.

We get (at least) two versions of nature physicalism. Whole nature phys-

icalism says that everything has a wholly physical nature. Part nature phys-

icalism says that everything has a partly physical nature.

Examples of things with at least partly (and perhaps wholly) physical

natures include electrons, black holes, the elements of the periodic table,

and water. The truth of nature physicalism will turn on whether various

macroscopic phenomena have (wholly or partly) physical natures. Items

such as representations, consciousness, morality, and nations all pose chal-

lenges.

4.7 Explanatory Physicalism

Explanatory physicalism says that all the varieties of phenomena we en-

counter in the world can be understood using the tools and methods re-

quired to understand narrowly physical phenomena. ‘Everything’ ranges

over phenomena that require explanation. Narrowly physicalexplanatory phe-

nomena are the phenomena studied by some specified range of physical

sciences. Clearly physics is one such science. But the explanatory physi-

calist might choose to include chemistry, geology, or astronomy. For now,

let’s interpret “narrowly physicalexplanatory” generously, to include as much
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as seems reasonable. Certain phenomena should not be counted narrowly

physical, including the fluctuations of the stock market, the changing col-

ors of cuttlefish, and the meaning of the word ‘scrumptious’. But explana-

tory physicalism counts these phenomena broadly physical if they can be

understand using the tools, methods, and concepts used in physics, chem-

istry, and the other physical sciences (whatever they may be). If they can

all be so understood, explanatory physicalism is true.

Explanatory physicalism is similar to nature physicalism. Explanatory

physicalism is an epistemic claim about explanation and understanding,

while nature physicalism is a metaphysical claim about natures. How-

ever, the nature of x is revealed by the deep explanation of what it is to

be x. Thus for both nature physicalism and explanatory physicalism, the

(broad) physicality of a thing turns on what is needed to understand that

thing. The entailment relations between the two will turn on the relation

between (a) understanding/explaining in the sense required by explana-

tory physicalism and (b) capturing the nature in the sense required by

nature physicalism. I can imagine views with every permutation of entail-

ment between (a) and (b).

Explanatory physicalism, in its strongest form, maintains that all gen-

uine explanations must be couched in the terms or concepts of physics.

Explanation in other terms, while sometimes useful or pragmatic, will or

should eventually be discarded as the explanatory scope of physics grows

and engulfs the phenomena the non-physical sciences sought to explain.

The deepest insight comes from explanations expressed in narrowly phys-

ical vocabulary.
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While explanatory physicalism is similar in some ways to nature phys-

icalism, explanatory physicalism has an advantage over nature physical-

ism. Explanatory physicalism can be endorsed as a definition of physical-

ism by those who are skeptical that things have natures at all.

4.8 Definition Physicalism

Definition physicalism is a linguistic, rather than metaphysical, thesis. Ac-

cording to definition physicalism, ‘everything’ ranges over some specified

class of expressions: singular terms, predicates, terms of the special sci-

ences, complete sentences, etc. A term is narrowly physicaldefinition if and

only if it appears in the physical sciences.17 A term is broadly physicaldefinition

if and only if it can be translated into narrowly physical terms. Different

versions of definition physicalism offer different criteria for when a trans-

lation or definition is successful. At the least, one should require that the

extension of the definiens be the same as the definiendum. This entails that

the definiens provide necessary and sufficient conditions for the definien-

dum. One might also maintain that that definiens have the same meaning

as the definiendum. In what follows, I will not insist on this requirement.

Definition physicalism is a very bold thesis. I think it highly implau-

sible, even when ‘everything’ is limited to a very narrow class of terms,

such as biological, or even geographical, terms. It’s tremendously difficult

to correctly define any term using others. Dictionary definitions rarely ac-

complish this feat. Instead they facilitate understanding of the term, by

17This definition will count many mathematical terms as narrowly physicaldefinition. I’m
not sure whether proponents of a definition oriented conception of physicalism will wel-
come or resist this result. One could re-work narrowly physicaldefinition to count only
non-mathematical terms.
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pointing one in correct direction. Rarely do dictionaries give necessary

and sufficient conditions. Furthermore, even when a definition succeeds

(in the sense of providing necessary and sufficient conditions), it usually

does so by utilizing cognate expressions that in turn can only be defined

using the originally defined term. Given how how hard it is to success-

fully define any term, I think that it highly implausible that any large or

interesting class of terms can be defined using only the limited vocabulary

of physics.

4.9 Concept Physicalism

Like definition physicalism, concept physicalism is more epistemic than

metaphysical. Concept physicalism is a claim about the conditions un-

der which an agent can possess, or master / fully understand, a concept.

Before stating what concept physicalism is, we must introduce the distinc-

tion between concept possession and mastery. Concepts are the basic units

of thought. The thought OSTRICHES LIKE CHOCOLATE is composed of the

concepts OSTRICHES, LIKE, and CHOCOLATE. (Note on terminology: I use

small capitals to express items at the conceptual level, e.g. the concept

CHOCOLATE or the thought OSTRICHES LIKE CHOCOLATE.) An agent pos-

sesses a concept when he or she can think or consider thoughts of which

the concept is a component. A thinker has conceptual mastery of a concept

when he or she fully understands that concept.

Thinkers can possess concepts without having mastery. Burge [1979]’s

ARTHRITIS case provides a classic example. Burge imagines Alf, who ap-

proaches his doctor complaining of arthritis in his thigh. Alf’s doctor cor-

rects him, pointing out that one cannot have arthritis in the thigh. Arthri-
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tis, by definition, affects only joints. Alf accepts the correction, admits that

he was mistaken to believe that he had arthritis in his thigh, and modifies

his usage of ‘arthritis’ and ARTHRITIS accordingly. The important point

here is that Alf was able to think the thought I HAVE ARTHRITIS IN MY

THIGH, and thereby possessed the concept ARTHRITIS, without fully un-

derstanding, i.e. mastering, that concept. Examples of this nature can be

cooked up for almost any concept whatsoever. Many people use techni-

cal concepts that have worked their way into public consciousness with-

out mastering them. Examples include DARK MATTER, CHAOS THEORY,

CLOUD COMPUTING, TRANSISTOR, ID, FRACKING, and HEDGE FUND.

Concept physicalism comes in four versions. It says that an agent who

possesses/masters all the physical concepts is in a position to, through

thinking alone, possess/master all concepts. Technically, concept physi-

calism comes in four varieties (possession-possession, possession-mastery,

mastery-possession, master-mastery). We consider only two, primarily be-

cause these are the two most interesting theses.

• Concept Possession Physicalism: An agent who masters all physical

concepts will be in a position to, through thinking alone, possess all

concepts.

• Concept Mastery Physicalism: An agent who masters all physical

concepts will be in a position to, through thinking alone, master all

concepts.

The idea behind concept physicalism, of either variety, is simple. Take

someone who fully understands all physical concepts. Allow her to think
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for as long as she wishes. Idealize past features including the thinker’s

fatigue, boredom, lifespan, and computational limits. For each concept, if

she can come to possess that concept, then concept possession physicalism

is true. If she can mastery each concept, then concept mastery physicalism

is true.

Physical concepts are the concepts used in physics, or expressed by

the terms of physics. These includes concepts such as ELECTRON, MASS,

FORCE, and GRAVITY. One might also let mathematical and functional

concepts count as physical.

The following thought, which I take to be fairly common, supports

both forms of concept physicalism: All concepts are possessable and fully un-

derstandable from the armchair. If this is correct, then the truth of concept

physicalism has nothing in particular to do with the physical. If we start

with a thinker who has no concepts at all, or perhaps some minimal stock

of concepts required to get thought off the ground in the first place, she’ll

be able to possess and master all concepts. Another line of thought that

supports concept physicalism is that all concepts are somehow formed,

or constructed from, physical concepts. This thought lies along the same

track as definition physicalism. It is in some ways stronger than definition

physicalism, which makes no claims about “construction of concepts”.

I think that both forms of concept physicalism are false. A variation on

Jackson [1982]’s Mary thought experiment defeats them. Imagine Mary, a

brilliant, but blind, scientist raised in a black and white room. Mary learns

all the physical concepts and fully understands them. She publishes im-

portant results in solid-state physics. But Mary’s colleagues, for whatever

45



reason, never reveal to Mary that she is blind or in any way different than

other people. Mary learns all about light-waves and their properties. But

she never learns that humans have a capacity to perceive those light-waves

using the sense of sight. Mary never experiences the sensation of seeing

red. Consider the concept REDph. REDph is the phenomenal, experiential,

concept of red. It applies to experiences or a certain type (you know the

ones), and not to light-waves or to the surfaces of objects. Mary does not

possess the concept REDph. If we place her in an armchair and allow to

think until the end of time, she will not come to either possess of mas-

ter the concept REDph. Therefore, both conception possession and concept

mastery physicalism are false.

I have argued elsewhere (Rabin [2011a], Chapter ????) that Jackson’s

“knowledge argument” does not defeat modal physicalism. I am similarly

doubtful that it defeats fundamentality physicalism (the shift from modal-

ity to fundamentality does not significantly alter the dialectic). However,

Jackson’s thought experiment does defeat concept physicalism.

4.10 Summary

Each form of physicalism discussed says that everything is either broadly

or narrowly physical. With the exception of type identity physicalism,

each recognizes a difference between the narrowly and the broadly physi-

cal. Each form offers a different account of the relation R something must

bear to the narrowly physical to count as broadly physical.

• Fundamentality Physicalism: x is broadly physical iff x is metaphysi-

cally generated from and dependent on the narrowly physical (which
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must be fundamental).

• Modal Physicalism: x is a broadly physical fact iff x is minimally

necessitated by the narrowly physical facts.

• Type Identity Physicalism: x is a broadly physical type (property) if

and only if x is a narrowly physical type (property).

• Realization Physicalism: x is a broadly physical token object, prop-

erty, or event iff x is realized by some narrowly physical object, prop-

erty, or event.

• Nature Physicalism: x is broadly physical iff the nature of x is partly/wholly

narrowly physical.

• Explanatory Physicalism: x is a broadly physical phenomenon iff x

can be understood using the tools and methods needed to under-

stand narrowly physical phenomena.

• Definition Physicalism: A term x is broadly physical iff x is definable

in narrowly physical terms.

• Concept Physicalism: A concept x is broadly physical iff x is pos-

sessable/masterable, through thinking alone, by someone who has

mastered all narrowly physical concepts.

Lastly, it’s worth mentioning that what I’ve offered is surely not a com-

plete catalogue of the claims that have gone or will go under the names

‘physicalism’ or ‘materialism’. Various other criteria might be offered for

whether something counts as “physical”, in the broad sense.
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5 Fundamentality Physicalism and Other Physicalisms

5.1 Against Nature and Explanatory Physicalism

I think that whole nature physicalism and explanatory physicalism are

both false. Many non-narrowly physical phenomena resist explanation,

and understanding, without the use of concepts and tools specific to the

subject of inquiry. Often, the science of that subject begins to flourish only

once the appropriate concepts are introduced. These concepts allow for

proper framing of the subject under investigation. For example, economic

fluctuations can’t be understood without the concepts of supply and de-

mand. Representations can’t be understood without some concept of verdi-

cality or accuracy. Truth is one such concept.

The most basic function of a representation is to represent the world as

being certain way. The sentence ‘The taco truck on La Brea Avenue has the

best tortas’ says that the world is a place where the best tortas can be found

at the taco truck on La Brea Avenue. When a representation succeeds at

this function it is accurate. When it does not, it is inaccurate. Any account

of representation that ignores these features will be woefully incomplete.

Furthermore, the notions of accuracy and inaccuracy cannot, in turn, be

explained using the tools and methods of the physical sciences.

Thus, the nature of representation is, at least partly, not narrowly phys-

ical. That nature involves accuracy. This entails that whole nature physi-

calism is false. Similarly, the explanatory tools needed to understand rep-

resentation include tools and concepts not found in the study of the nar-

rowly physical. These include the concepts of accuracy and the tools of
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semantics. Thus explanatory physicalism is false as well.

I recognize that these claims are somewhat controversial. For example,

teleosemantic approaches to meaning (Millikan [1989, 1993, 1984]) claim

that representation can be understood using the tools and concepts of bi-

ology, specifically the notion of biological function. If biology can in turn be

understood using the tools and concepts of physics, then representation

can be similarly understood. I find all the steps in this alleged reduction

of representation to physics dubious. But this is not the place to push

the point. My goal is to sketch why I think these forms of physicalism

too strong, and demonstrate that the points that tell against these stronger

physicalism do not harm fundamentality physicalism.

5.2 The Relevance of Fundamentally Non-Physical Worlds

Recall the world Casper from section 2.2. Casper is a world whose funda-

mental layer consists of spirit stuff, including spirit particles called “ghos-

tons” and “ectoplasmons” which float in an ether are governed by a force

called “kismet”. At the non-fundamental level, Casper is by inhabited

ghosts, ghouls, demons, and angels, all of whom have mental states. The

fundamental bedrock of Casper consists entirely of spirit stuff. No quarks,

no mass, no charge, no nuclear forces, no gravity. I believe that worlds like

Casper are metaphysically possible. I’d like to first argue for this claim and

then draw out some of the lessons such worlds offer regarding physical-

ism.

When I speak of “worlds like Casper”, I mean worlds that contain non-

physical fundamentalia, and in which those non-physical fundamentalia

metaphysically generate a rich variety of non-fundamentalia, including
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thinking agents.

5.3 Fundamentally Non-Physical Worlds are Metaphysically Possible

My main argument for the possibility of possible worlds with non-physical

fundamentalia is that the denial of their possibility involves a type of

parochialism about modality. Modality is not the place for parochialism.

We should be liberal about what is metaphysically possible. If we can con-

ceive it, we should take it to be possible unless we have evidence to the

contrary. We can conceive worlds like Casper. There is no evidence for the

impossibility. Therefore they are possible.

I will consider three possibilities for the denial of the metaphysical pos-

sibility of Casper. First, one could deny that there can be fundamental

particles, properties, or forces, other than those instantiated at the actual

world. Second, one could accept non-physical fundamentalia, but deny

that these fundamental can generate macroscopic such as ghosts, ghouls,

angels, and demons with mental states. Third, one could claim that the

fundamentalia of Casper are physical.

Consider the objector who denies that there can be fundamental parti-

cles, properties, or forces, other than those instantiated at the actual world.

This view entails that every possible variety of fundamental is actually in-

stantiated. Here’s an argument against the view. There are sub-regions of

the actual world without electrons. Some of these sub-regions are identical

to entire possible worlds. Therefore there are possible worlds without elec-

trons, and not all worlds contain every variety of fundamental stuff. Given

that some worlds do not contain every variety of fundamental stuff, it is

unmotivated and parochial to think that we happened (by dumb luck!) to
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inhabit one of the few worlds that contains every variety. Therefore, the

actual world does not contain every possible type of fundamental.

Consider now the objector who admits the possibility of non-actual

fundamentalia, but denies that these fundamentalia can metaphysically

generate macroscopic phenomena like people, or angels, or experiences.

This form of modal parochialism is just as bad as the previous. It main-

tains that there could be alien non-actual fundamental stuff, but that the

actual world just happens to contain all the interesting fundamental stuff

- the stuff capable of forming macroscopic phenomena like people and ex-

periences.

Lastly, consider the objector who admits the possibility of Casper, but

claims that Casper is entirely physical. I’m not sure exactly what to say

against this view. It seems crazy to me. Descartes believed in non-physical

mental substances. Let Casper have some of that in its fundamental bedrock.

Does this objector also maintain that if Descartes were correct about the ex-

istence of mental substances, fundamentality physicalism would remain

true? I begin to wonder what this objector means by ‘physical’.

The preceding arguments are not likely to convince the dedicated op-

ponent. She might readily accept the modal parochialism to which I’ve ar-

gued denial of the possibility of Casper commits one. However, from here

on I’ll take the metaphysical possibility of worlds like Casper, in which

non-physical fundamentalia generate a rich variety of non-fundamentalia,

as given.
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5.4 Space and Time

It’s not unreasonable to think that even Casper, a world whose fundamen-

tal building blocks are mental substances and ghoston particles, contains

at least one physical fundamental: space-time. After all, I said earlier (sec-

tion 2.2) that the inhabitants of Casper move from one area of the universe

to another. If they do so Casper must have some type of space. If they

make these movements over time, Casper has something like time.

There is something to the idea that any possible world, or perhaps

any possible world with thinking agents, must have something like space

and/or time. In this sense such worlds may never be completely non-

physical. However, it may be possible for space and/or time to be non-

fundamental, and metaphysically generated from non-physical fundamen-

talia.18 But if even if space and time are fundamental, even fundamental at

every possible world, they seem to play a different role than, say, quarks,

leptons, and mass. Space and time provide something like the canvas on

which the fundamentalia can be placed. Quarks, leptons, and weak nu-

clear forces are the paint on the canvas. Perhaps every possible world

requires a canvas on which the fundamentalia are placed. If so, perhaps

every possible world contains something space-time-like. But this does

not challenge the idea that non-physical fundamentalia can be placed on

this canvas, or that the canvas can be mostly devoid of physical funda-

mentalia.
18Theoretical physicists seem to entertain the possibility that space-time itself is not

fundamental, and is instead generated from something deeper. If so, space-time, like
many non-fundamentalia, may be generatable from a wide variety of fundamentalia,
including non-physical fundamentalia. Cf. [[COMMENT: Ask David Chalmers for a
reference here.]]
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When I imagine strange possible worlds such as Casper, I imagine

them containing something like space-time. I find it easy to imagine worlds

without quarks or mass, but difficult to imagine worlds without space-

time. Lewis [1986] thought similarly, claiming that each possible world

was a spatio-temporally connected unit. I’m not sure whether this is the

result of a genuine metaphysical restriction on the nature of possibilia, or

a limitation due to the fact that my understanding and experience of the

world is so strongly shaped by space-time itself.

Further muddying the waters is the difficulty of determining when

some arbitrary 4-dimensional manifold should count as “a space-time”.

Need it have a directedness, in the way actual time does? It seems easy

enough to assign non-physical fundamentalia to “locations” in the four di-

mensional manifold, and then establish laws for how those fundamentalia

evolve in a phase space, of which the four-dimensional manifold provides

four coordinates. This type of move can yield many of the same behaviors

and complexity we’d want from a space-time “canvas” on which funda-

mentalia lie. But it’s not clear to me what needs to be added, if anything,

to make this four-dimensional manifold a genuine space-time.

Moving on, I’m willing to provisionally accept the idea that any pos-

sible world with interesting non-fundamentalia of the kinds we’re accus-

tomed to, including thinking agents, might also need to include at least

one physical phenomenon: space-time.

5.5 Lessons from the Possibility of Fundamentally Non-Physical Worlds

The non-physical fundamentalia of Casper metaphysically generate ghosts,

ghouls, angels, and demons with mental states. Casper contains many
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(non-fundamental) phenomena with which we are intimately familiar. The

creatures of Casper form friendships, play games, establish nations, go to

school, manipulate the stock market, and create works of art. They do all

of this without quarks, leptons, bosons, or any physical forces whatsoever.

The possibility of non-fundamental phenomena such as friendships

and games that are metaphysically generated from non-physical funda-

mentalia should make us wary of strongly reductive theses such as type

identity, nature, and definition physicalism. If ‘friendship’ can be defined

in the narrowly physical terms of physics, then friendship cannot exist

where the referents of those physical terms do not exist. But friendship

does exist in such situations, including in Casper. Thus definition phys-

icalism is false. A similar point applies to nature physicalism. If the na-

ture of friendship involves quarks, or gravity, then friendship cannot exist

without quarks, or gravity. But friendship can exist without any physi-

cal fundamentalia whatsoever (with the possible exception of space-time).

This should make us suspicious that friendship has a physical nature at

all. If friendship is identical to some narrowly physical type, friendship

cannot occur at Casper. But it does. Thus friendship is not identical to any

physical type. Type identity physicalism is false.

Similar points to a huge variety of non-fundamental phenomena. The

examples I’ve given all require mentality, or representational capacities,

in some way. But the point can be made using phenomena such as life,

or computers, that don’t depend on mentality and associated represen-

tational capacities. Casper could contain the ectoplasmic equivalent of

amoeba: living creatures with no representational capacities. Or Casper
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could contain naturally occurring ectoplasmic computers.

I’d like to offer an alternative picture. A wide variety of the world’s

macroscopic phenomena are neutral regarding their underlying metaphys-

ical generators. In order for friendship, games, representation, computers,

spherically-shaped objects, or life to occur, there must be some underly-

ing substrate that metaphysically generates the phenomenon in question.

But games, computer, and life care very little about the nature of the fun-

damentals that underly them. Furthermore, (this is an additional claim),

many different types of fundamentalia, some physical, some non-physical,

can do the job. To be a computer just is to be something with a variety

of states in the appropriate very complicated relations. These relations

can be instantiated by appropriate arrangements of quarks, leptons, and

bosons. But they can also be instantiated by arrangements of ghostons

and ectoplasm. The nature of a computer makes no reference to quarks or

leptons. One can fully understand computers without knowing anything

about the fundamental physical structure of the world. The explanation of

computation uses a special vocabulary appropriate to that subject matter,

a vocabulary that includes terms like ‘program’ and ‘transistor’.

Not all the world’s non-fundamental phenomena are neutral in this

way. Wooden tables require wood, which requires carbon, which requires

a certain combination of electrons and protons. Wooden tables are not

neutral in the same way that mentality, life, and computers are. Water and

steel provide similar examples.

These points are reminiscient of the idea of “multiple realizability” in

the philosophy of mind. Minds, and other mental phenomena such as
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pain, are allegedly multiply realizable by a wide variety of underlying

substrates, including brains and computers. I’m claiming that many non-

fundamental phenomena, including minds and pains, are “multiply gen-

eratable”. They can be generated by a wide variety of arrangements of

fundamentalia, including completely non-physical fundamentalia. Most

conceptions of multiple realizability require that the multiply realizable

phenomenon have some type of topic-neutral functional analysis or ac-

count. The phenomenon is then realized by whatever underlying stuff sat-

isfies the functional analysis or account. Multiple generatability requires

no such commitment to any type of functionalism.

Even if one denies the metaphysical possibility of worlds such as Casper,

one can still accept the idea of multiple generatability.

5.6 Fundamentality Physicalism and the Fundamentally Non-Physical

Fundamentality physicalism is compatible with worlds such as Casper.

Realization physicalism is as well. Each claims only that the all the actual

fundamentalia or ultimate realizers are narrowly physical. Neither denies

the possibility of non-physical fundamentalia or ultimate realizers.

Fundamentality physicalism, unlike stronger physicalisms, can accept

the multiple generatability of many non-fundamental phenomena. Fun-

damentality physicalism says only that, of the actual instances of these

phenomena, they are all generated from and metaphysically depend on

narrowly physical fundamentalia. Unlike nature physicalism, fundamen-

tality physicalism does not require that the nature of the mental be in some

way related to or dependent the physical. Unlike explanatory physicalism,

fundamentality physicalism can accept that the mental, the economic, and
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the living can be understood using a set of tools and concepts that are spe-

cific and idiosyncratic to the subject of inquiry, and which can’t somehow

be reduced to concepts or methods of the physical sciences. Fundamental-

ity physicalism, unlike some other physicalisms, offers psychology, eco-

nomics, and biology, a variety of explanatory autonomy from the physical

sciences and physics itself.

Fundamentality physicalism does have mild reductive ambitions. It

claims that everything metaphysically depends on the narrowly physi-

cal fundamentalia. All the actual psychological, economic, and biological

phenomena and states of affairs are they way they are virtue of the way

the physical fundamentalia are distributed. But this type of reductive ap-

proach stops far short of the stronger reductive aims of nature physicalism,

explanatory physicalism, definition physicalism, or even functionalism in

the philosophy of mind.

6 Conclusion

My main goal in this essay was to introduce fundamentality physicalism

and its key concepts of fundamentality and metaphysical generation. A sec-

ondary goal was to introduce several other theses that could reasonably go

under the names ‘physicalism’ and ‘materialism’, and to systematize them

using the ideas of the broadly and the narrowly physical. Fundamental-

ity physicalism is weaker than most of these other theses, including type

identity, nature, explanatory, and definition physicalism. Fundamental-

ity physicalism allows many of the non-narrowly physical features of our

world a type of explanatory and metaphysical autonomy from the nar-
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rowly physical that these others forms of physicalism do not. This is a

positive feature of fundamentality physicalism. It makes the thesis more

likely to be true.

Foremost among these other conceptions of physicalism was modal

physicalism. Modal physicalism certainly has been called ‘physicalism’

many times. It is the form of physicalism that has dominated the mas-

sive literature on physicalism, the physicalism-dualism debate, and the

metaphysics of consciousness over the past 20 years.19 However, I argued

(section 3.2 “Fundamentality Physicalism and Modal Physicalism”) that

fundamentality physicalism more accurately describes what has actually

been debated in that literature: whether some non-physical features, in

particular mental features, are fundamental constituents of reality.

Fundamentality physicalism is a substantive thesis that is worthy of

wearing the title ‘physicalism’. There are other physicalisms, but this form

of physicalism is the relevant one for much of the contemporary debate.
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