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Abstract

In recent years, a number of authors have defended the coherence and philosophical utility of the

notion of metaphysical indeterminacy. Concurrently, the idea that reality can be stratified into more

or less fundamental ‘levels’ has gained significant traction in the literature. Here, I examine the

relationship between these two notions. Specifically, I consider the question of what metaphysical

(in)determinacy at one level of reality tells us about the possibility of metaphysical (in)determinacy

at other more or less fundamental levels. Towards this end, I propose a novel conception of the

way in which fundamental states of affairs determine derivative states of affairs in the presence of

indeterminacy and construct a corresponding formal model of multi level systems that demonstrates

the compatibility of determinacy at the fundamental level with indeterminacy at higher levels (and

vice-versa), thereby rebutting Barnes’ (2014) suggestion that indeterminacy at any level of reality

implies indeterminacy at the fundamental level.

1 Introduction

In this paper, I’ll be concerned with the relationship between two currently prevalent notions from

analytic metaphysics, the first of which is metaphysical indeterminacy. Intuitively, metaphysical

indeterminacy is indeterminacy that arises not from the language that we use to describe the world
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or from what we know or can know about the world, but rather from the world itself. For example,

one might think that it is indeterminate whether or not the continuum hypothesis (CH) is true,

and that this indeterminacy consists not in the fact that the truth value of CH is unknowable, or

that the language of set theory is not sufficiently precise, but rather that the truth of CH is simply

undetermined by the world. The coherence and philosophical utility of the notion of metaphysical

indeterminacy has been vigorously defended in recent years (see e.g. Barnes (2010, 2014, 2010b),

Barnes and Williams (2011), Woodward (2011)), and formal semantics have been developed to allow

for the rigorous application of the notion (see e.g. Akiba (2000), Barnes and Williams (2011)).

The second notion with which I’ll be concerned is that of metaphysical fundamentality. The

idea here is that reality is stratified into a descending chain of ‘levels’, where the lower levels are

somehow more fundamental than those higher up (see e.g. Barnes (2014), Bennett (2011), Bliss

(2013), Brady (2008), Schaffer (2003, 2009), Tahko (2014)). By way of illustration, one might

believe that macroeconomics and fundamental physics describe two different levels of reality, and

that the level described by fundamental physics is more fundamental. Pictures of this kind are

typically accompanied by the claim that higher levels supervene on, or are ‘grounded by’ lower

levels (see e.g. Schaffer (2009)), and hence that what is true at higher levels is somehow determined

by what is true at lower levels.

My primary aim in this paper is to clarify the relationship between metaphysical fundamentality

on the one hand and metaphysical indeterminacy on the other. More precisely, I will be concerned

with providing answers to questions of the form ‘is metaphysical (in)determinacy at one level of

reality compatible with (in)determinacy at higher/lower levels?’. Thus, I am interested primarily

in the structural relationship between indeterminacy and fundamentality. Before moving on, it is

worth saying a few more words about the motivation for this project.

Arguments for metaphysical indeterminacy are commonly of the form: it is determinately true

that, at the fundamental level, the world is in some state φ, and it is indeterminate whether the

world being in the the state φ at the fundamental level is sufficient for the world to be in the state ψ
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at some less fundamental level, therefore it is indeterminate whether the world is in the state ψ at the

less fundamental level.1 These arguments characterise indeterminacy as an emergent phenomenon

that arises not from the way things are fundamentally, but rather from the relationship between

fundamental states of affairs and derivative states of affairs. Crucially, they establish the presence

of indeterminacy only at derivative levels, and not at the fundamental level.2 Now, the notion

of metaphysical indeterminacy is a highly controversial one, the very coherence of which has been

hotly debated (see e.g. Eklund (2008), Heller (1996), Merricks (2001)). As Barnes (2014) notes, one

appealing strategy for critics of the notion could be to adopt a deflationary approach to derivative

ontology (cf. Fine (2001, 2009)), according to which only fundamental entities ‘really exist’. Such a

strategy would allow them to claim that metaphysical indeterminacy is epiphenomenal in the sense

that it only appears when we consider how the world is with respect to non-fundamental entities,

which don’t exist ‘in reality’ (Fine (2001, 2009)). But this strategy is only available under the

assumption that indeterminacy at less fundamental levels is compatible with complete determinacy

at more fundamental levels. Barnes (2014) offers an argument against this assumption which, if

correct, would undermine the strategy. If it turned out that indeterminacy at less fundamental levels

was incompatible with determinacy at more fundamental levels, then it would seem that establishing

the existence of indeterminacy in derivative states of affairs would be enough to force the inclusion

of indeterminacy in one’s metaphysical picture of the world, even if one took a deflationary view

of derivative ontology. Thus, the question of whether indeterminacy at less fundamental levels is

compatible with determinacy at more fundamental levels is a crucial one in the dialectic between

advocates and critics of metaphysical indeterminacy.

A second useful illustration of the motivation for the project of this paper comes from the phi-

1The most influential such argument is the metaphysical Sorites (see e.g. Hawley (2001), Tye (1990)).
2Note that I do not take a stand here on questions concerning whether there has to be single fundamental level (see

e.g. Schaffer 2003). For those who prefer the idea of an infinite descending chain of fundamentality, the relevant fact is

that arguments of the type described above do not establish the existence of a level of fundamentality below which every

level is indeterminate.
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losophy of physics. The so called ‘orthodox’ or ‘Copenhagen’ interpretation of quantum mechanics

is often cited as providing paradigmatic examples of metaphysical indeterminacy (see e.g. Barrett

(1999), Skow (2010)), and appears to license the claim that the micro-physical world is inherently

indeterminate. Furthermore, it is very natural to think that the microphysical world is more fun-

damental than the macro-physical world, as described by classical physics. But since the theories

of classical physics typically do not allow for anything like the indeterminacy of their quantum

counterparts, it seems that the macrophysical world is fully determinate. This looks like a case

where a more fundamental indeterminate level of reality gives rise to a fully determinate higher

level. But of course, this is deeply puzzling. One is inclined to ask ‘how can it be that the micro-

physical world, with all its strange quantum indeterminacy, gives rise to a macrophysical world that

is fully determinate? Why don’t we see indeterminacy in the properties of macro-level objects when

these objects are made up out of micro level objects whose properties are generally indeterminate?’.

Indeed, questions like these play a central role in philosophical discussions of quantum mechanics,

and are often used to motivate the rejection of the orthodox interpretation in favour of ‘realist’

interpretations that admit of no quantum indeterminacy. My main aim here isn’t to contribute

to the philosophical interpretation of quantum theory, but rather to assess whether metaphysical

theories that posit determinacy and indeterminacy at different levels of fundamentality can ever be

plausible. Quantum theory provides a particularly salient illustration of the philosophical import

of this question.

In the next section I recall Barnes’ (2014) argument for the incompatibility of indeterminacy

at less fundamental levels with determinacy at more fundamental levels and contend that it rests

on a problematic and question begging assumption regarding the way in which derivative states

of affairs supervene on fundamental states of affairs. I then offer an alternative conception of the

determination relation between fundamental and derivative states of affairs that takes the possibility

of metaphysical indeterminacy seriously and use it to investigate the implications of (in)determinacy

at one level of fundamentality for the metaphysics of other levels. Specifically, I show, contra Barnes,
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that determinacy at any level is always in principle compatible with indeterminacy at both higher

and lower levels.

2 Indeterminacy All The Way Down

The intuition that an indeterminate world must be one which is indeterminate ‘at the fundamental

level’ is nicely summarised by Barnes (2014), who writes

[O]ne major reason for caring about whether there is any fundamental indeterminacy is

the thought that for there to be any indeterminacy at all there would have to be indeter-

minacy ‘all the way down’. That is, a world which is determinate in fundamentals is not

a world which can truly be said to be indeterminate. If the world really is indeterminate,

then it must be in virtue of indeterminacy in fundamentals...if you’ve got determinate

components and combine them in determinate ways, there’s nowhere for indeterminacy

to come from. (Barnes 2014: 341)

Barnes provides a precise argument to justify this intuitive reasoning, reconstructed below, where

LF is a more fundamental level and LD is a less fundamental ‘derivative’ level.

1: For any complete description wF of how things are at LF and any complete description wD

of how things are at LD, either wF entails wD or wF is incompatible with wD. (Assumption)

2: Entailment is determinacy preserving. (Assumption)

3: For some complete description wD of how things are at LD, it is indeterminate whether wD

is true. (Assumption)

4: For some complete description wF of how things are at LF , it is determinate that wF is true.

(Assumption)

5: Either wF entails wD or wF is incompatible with wD. (From 1)

6: If wF entails wD and wF is determinately true then wD is determinately true. (From 2)
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7: If wF is incompatible with wD (i.e. wF entails ¬wD) and wF is determinately true then ¬wD

is determinately true. (From 2)

8: Either wD is determinately true or ¬wD is determinately true. (From 4, 5, 6, 7)

9: Contradiction. (From 3 and 8)

Thus, the four assumptions 1-4 cannot all be true. 3 and 4 simply encode the assumption that

it is possible for there to be determinacy at the more fundamental level LF and indeterminacy at

the less fundamental level LD. So the question is whether assumptions 1 and 2 are true. If they

are, then this is a proof that indeterminacy at the higher level is incompatible with determinacy at

the fundamental level.

Premise 1 is supposed to capture the intuition that the way the world is at more fundamental

levels fully determines the way the world is at less fundamental levels.3 If one has access to a full

specification of how the word is fundamentally, that automatically provides a corresponding full

specification of how the world is derivatively, which fixes the truth values of all propositions at the

derivative level. This looks like a straightforward statement of the popular thesis that states of

affairs at less fundamental levels of reality supervene on states of affairs at more fundamental levels.

Premise 2 says that if p is determinately true and p entails q, then q must be determinately true.

Barnes notes that one could resist the argument by rejecting this premise and distinguishing between

standard entailment, which need not be determinacy preserving, and ‘determinate entailment’,

which must be determinacy preserving. The idea is that you can’t derive ‘determinately q’ from

‘determinately p’ and ‘p entails q’. Rather, you’d need to assume that ‘p determinately entails q’.

While this might look like an appealing response for the advocate of emergent indeterminacy, it is

liable to end up smuggling fundamental indeterminacy in through the back door. As Barnes writes,

[S]uppose that the link between the fundamental and the derivative can itself be inde-

3Barnes notes that the argument still works if one replaces the appeal to entailment in 1 with a similar appeal to

grounding or some other determination relation, as long as that determination relation is assumed to be determinacy

preserving.
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terminate. If the facts about that link are themselves fundamental then this is simply

another route to fundamental indeterminacy. If the fundamental facts entail the deriva-

tive ones but it’s indeterminate what derivative facts the fundamental facts entail then

if the facts about what entails what are fundamental there is indeterminacy in what

fundamental facts obtain. So if the link between the fundamental and the derivative is

determinacy preserving, then there cannot be indeterminacy at all without there being

indeterminacy in the fundamental facts. If the link is not determinacy preserving then

that is because it itself can be a locus of indeterminacy. And so if the facts concerning

the link are fundamental facts, then there is indeterminacy in the fundamental facts.

(Barnes 2014: 243)

Thus, Barnes’ argument against the possibility of emergent indeterminacy seems to be a strong

one. It relies only on the plausible assumptions that higher level states of affairs supervene on

and so are determined by lower levels ones and that entailment is determinacy preserving. The

first assumption is widely taken to be partially constitutive of the very notion of metaphysical

fundamentality, and to reject it would require the provision of a novel interpretation of that notion.

To reject the second assumption is to commit oneself to indeterminacy in the links between more

and less fundamental levels, which would itself seem to be a new kind of fundamental indeterminacy.

2.1 Indeterminacy, Supervenience and Indeterminate Superve-

nience

In order to analyse what went wrong in Barnes’ argument against the possibility of emergent

indeterminacy, it will be useful to introduce some simple formal notation. First, assume that the

world is stratified into a number of more or less fundamental ‘levels’ (e.g. the physical level, the

psychological level, the chemical level etc). Each such level L comes equipped with a corresponding

language and a set of sentences ΩL that contains all the possible propositions that could possibly
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be asserted of the world at the level L. Call a maximal consistent set of sentences in ΩL a ‘complete

state’ or ‘possible world’ for L and let CL denote the set of all such complete states. Assuming

classical logic, these complete states are just classical possible worlds. They correspond to complete

and consistent assignments of truth values to all the propositions that can be used to describe the

world at the level L.

Now, one can ask the question ‘what does it mean for the world to be fully determinate at L’.

The simplest answer is that reality’s being fully determinate at L consists in it being the case that

for any proposition p ∈ ΩL, p is always either determinately true or determinately false. Conversely,

for reality to be indeterminate at L, it should be possible for there to exist a proposition p ∈ ΩL

such that p is neither determinately true or determinately false.

This can all be made formally precise in the following way. First, call a consistent but pos-

sibly non-maximal set of sentences s ⊆ Ω a ‘partial state’ for L and let PL denote the set of all

partial states of L.4 Next, define a ‘possible situation’ for L to be a full and consistent specifica-

tion of which propositions in ΩL are determinately true, which are determinately false and which

are indeterminate such that it is metaphysically possible for that particular arrangement of deter-

minate truth/falsity and indeterminacy to obtain at L. Any such specification can be uniquely

represented by the partial state that contains all those propositions which are specified as being

determinately true in the situation and the negations of all those propositions which are specified

as being determinately false in the situation, and nothing else. If the proposition p is specified as

being indeterminate, then neither p nor ¬p will be elements of the partial state used to represent

the situation. Let SL denote the set of all possible situations at L. Since all possible situations

can be uniquely represented by partial states, it is safe to assume that SL ⊆ PL. SL consists of

all those partial states such that it is metaphysically possible for those states to give the correct

verdicts about which propositions are determinately true/false and which are indeterminate.

4Of course, every complete state is itself a partial state, i.e. CL ⊆ PL. I refer to incomplete partial states as ‘properly

partial states’.
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To say that the world is fully determinate at L is to say that it is metaphysically impossible for a

proposition in ΩL to lack a determinate truth value, and hence that it is metaphysically impossible

for the correct answers to which propositions in ΩL are determinately true/false and which are

indeterminate to be given by a properly partial state. This means that the possible situations at L

must all be represented by complete states, i.e that SL ⊆ CL.

To say that reality is indeterminate at L is to say that it is metaphysically possible for the correct

answers to which propositions in ΩL are determinately true/false and which are indeterminate to

be given not by a complete state, but rather by a properly partial state, i.e. ¬(SL ⊆ CL).

I intend to remain ecumenical about the precise semantics of indeterminacy. However, it should

be noted that any situation s ∈ SL ⊆ PL can be uniquely represented by a set of complete states,

Xs = {c ∈ C|s ⊆ c}. If, following Barnes and Williams (2011), one adopts a supervaluationist

semantics for metaphysical indeterminacy, then the elements of Xs can be seen as those possible

‘precisifications’ of reality that are compatible with the situation s. However, I do not commit to any

particular semantics here and simply assume that a situation can be interpreted as a specification

of which propositions are determinately true/false and which are indeterminate. In what follows,

I will describe the elements of Xs as complete states that are ‘compatible’ with the situation s or,

borrowing the supervaluationist terminology, count as ‘admissible precisifications of s’.

We are now ready to identify the flaw in Barnes’ argument against emergent indeterminacy.

Recall that premise 1 of the argument requires that for any complete description wF of how things

are fundamentally and any complete description wD of how things are derivatively, either wF entails

wD or wF is incompatible with wD. In my terminology, this is equivalent to saying that the complete

state at the derivative level is always uniquely determined by the complete state at the fundamental

level. This premise is supposed to be an unpacking of the idea that fundamental states of affairs

fix derivative states of affairs, or that derivative states of affairs supervene on fundamental states

of affairs. However, this plausible supervenience claim can be interpreted in two ways. Under

the first interpretation, the phrase ‘state of affairs’ is taken to mean ‘complete state’ or ‘maximal
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consistent assignment of truth values to all propositions’. This interpretation straightforwardly

yields Barnes’ premise 1. Under the second interpretation, the phrase ‘state of affairs’ is taken to

mean ‘situation’ or ‘full and consistent specification of which propositions are determinately true,

which are determinately false and which are indeterminate’.

In the light of this new distinction, it becomes clear that to use Barnes’ premise 1 to argue

against the possibility of emergent indeterminacy is to beg the question. For, premise 1 is motivated

as a formal interpretation of the widely accepted claim that derivative states of affairs supervene

on fundamental states of affairs. But that interpretation assumes that ‘states of affairs’ should

always be thought of as complete states. Clearly, this assumption is no longer justified once one

countenances the possibility of metaphysical indeterminacy. Indeed, the claim that the world admits

of metaphysical indeterminacy is itself equivalent to the claim that states of affairs need not always

be complete.

If one takes the prospect of metaphysical indeterminacy seriously, then it is no longer principled

to interpret ‘states of affairs’ as complete states. Rather, one should interpret ‘states of affairs’

as situations, i.e. full and consistent specifications of which propositions are determinately true,

which are determinately false and which are indeterminate. Under this interpretation, the claim

that derivative states of affairs supervene on fundamental states of affairs can be formalised as the

claim that possible situations at higher levels supervene on possible situations at lower levels, i.e.

that what is determinately true/false and what is indeterminate at higher levels supervenes on what

is determinately true/false and what is indeterminate at lower levels.

It is clear that, once one allows for the possibility of metaphysical indeterminacy, this is a more

principled way of conceptualizing the determination relations that obtain between different levels

of fundamentality. Metaphysical indeterminacy forces us to reconsider the nature of inter-level

supervenience in a subtle way that is ignored by the crucial premise of Barnes’ argument.
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2.2 Emerging (In)Determinacy

Fix a more fundamental level L1 and a less fundamental or ‘derivative’ level L2. Both L1 and L2

come equipped with corresponding languages and sets of propositions (ΩL1 , ΩL2), complete and

partial state spaces (CL1/PL1 , CL2/PL2) and sets of possible situations (SL1 ⊆ PL1 , SL2 ⊆ PL2).

Barnes’ argument against emergent indeterminacy assumed that the complete state at L2 should

supervene on the complete state at L1. Formally, this means that the complete state at L2 should

be a function of the complete state at L1, i.e. that there exists a surjective function σ : CL1 → CL2

that takes a complete lower level state and returns the unique higher level state that is ‘realised’ or

‘instantiated’ by that lower level state. In this case, every higher level complete state can be formally

represented as an equivalence class of lower level complete states, where lower level complete states

that realise the same higher level complete state are treated as equivalent (from the perspective

of the higher level). I argued that this conceptualization of the relationship between L1 and L2 is

unprincipled and problematic once one countenances the possibility of metaphysical indeterminacy.

Rather than assuming that the higher level complete state is a function of the lower level complete

state, one should rather assume that the higher level situation is a function of (supervenes on) the

lower level situation. Formally, this means that there exists a surjective function π : SL1 → SL2

that takes each lower level situation to the corresponding higher level situation that it realises, and

that every higher level situation can be thought of as an equivalence class of lower level situations.

Once the determination relation between L1 and L2 is represented by a function π : SL1 → SL2

rather than a function σ : CL1 → CL2 , it becomes clear that there is no a-priori reason to regard

emergent indeterminacy as incoherent. There are no obvious general constraints governing the

behaviour of π and, in particular, there is no good reason to assume that π can’t take a lower level

situation that is compatible with only one lower level complete state to a higher level situation that

is compatible with multiple higher level complete states and therefore considers some higher level

propositions to be indeterminate. Of course, this could never happen if lower level complete states
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uniquely determined higher level complete states, but there is simply no good reason to assume

that is the case. Conversely, it is perfectly possible that π could take a lower level situation that is

compatible with multiple lower level complete states (and so admits of indeterminacy) to a higher

level situation that is compatible with only one higher level complete state and so treats every

proposition as either determinately true or determinately false. Both emergent indeterminacy and

emergent determinacy become perfectly coherent notions once one suitably generalises the notion

of metaphysical fundamentality to accommodate the prospect of indeterminacy.
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