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Abstract. | argue that free will and determinism are compatibven when we take free will to require the
ability to do otherwise and even when we intergtett ability modally, as the possibility of doing
otherwise, and not just conditionally or disposiily. My argument draws on a distinction between
physical and agential possibility. Although in aeteninistic world only one future sequence of esgest
physically possible for each state of the worleé thore coarsely defined state of an agent andrhieio
environment can be consistent with more than oreh sequence, and thus different actions can be
“agentially possible”. The agential perspectivesigoported by our best theories of human behavena,

so we should take it at face value when we refewhat an agent can and cannot do. On the picture |
defend, free will is not a physical phenomenon, &utigher-level one on a par with other higherdeve

phenomena such as agency and intentionality.

1. The problem

A standard argument against the compatibility afefrwill and determinism is the

following.?

Premise 1:A necessary condition for someone’s action to camfree is

that the agent can do otherwise.
Premise 2:Determinism implies that the agent cannot do otisrw
Conclusion: Either there are no free actions,determinism is false (or both).

This argument is often thought to challenge the waythink about our place as agents in
the world. If we accept its premises, we have toctale that we have no free will or live
in an indeterministic world. Giving up free will i;mattractive because free will is central

to our self-conception as agents capable of ratidelédberation and decision-making, and

1 | wish to record my intellectual debt to Peter Mies, who has been a great source of inspiratich an
advice on the subject of non-reductive physicalismm also very grateful to Bernard Berofsky, Richa
Bradley, John Broome, Jeremy Butterfield, David I@teas, Chlump Chatkupt, Roman Frigg, ltzhak
Gilboa, Alan Hajek, Robert Kane, John Maier, Darhé&son, Mike Otsuka, Philip Pettit, Hanna Pickard,
Wlodek Rabinowicz, Henry Richardson, Kai Spiekermabaura Valentini, Adrian Vermeule, and Ann
Whittle for helpful comments.

2 For an excellent overview of the debate on frele sée theOxford Handbook of Free Wijledited by R.
Kane (Oxford: O.U.P., 2002), especially Kane’'sadiuction, on which | here draw. A classic expositi®

P. van Inwagen’s “The Incompatibility of Free Walhd Determinism”Philosophical Studieg7, pp. 185-
199 (1975). My discussion has also benefited frém tlebate between J. M. Fischer, R. Kane, D.
Pereboom and M. Vargas kour Views on Free Wil[Oxford: Blackwell, 2007).



especially to our attribution of responsibility &ach other, which lies at the heart of
morality and the law. Accepting indeterminism is not much more attrastisither.
Although some current physical theories, such atum mechanics, seem to support it,
it is unclear whether a future grand unified theasy physics will retain this
indeterminism, and there is little consensus on éxéent to which the quantum
indeterminacies permitted by current physical tleoare “amplified” to a macroscopic
level where they could affect human beings androtihganisms. But even if quantum
indeterminacies were relevant to biological systeafsirther argument would be needed
to dispel the worry that they introduce just randess into the world, rather than free
will.*

To be sure, some people will conclude that freé¢ iwién illusion, and they will at
most try to rescue the idea of responsibility biewihg an account of it not anchored in
free will in the conventional sen3eDthers will argue that freely performed actions ar
genuineloci of indeterminism in the worfdand perhaps try to relate this indeterminism
to the quantum indeterminacies sometimes assochtthd agential interventions in
physical system§.But many people will find both options unsatistagt and will
therefore wish to re-examine the argument agamsipatibilism.

One much-discussed possibility is to redefine tbigon of free will such that it no
longer requires the ability to do otherwise, aneréby to give up Premise®IPerhaps
what matters for free will is not the ability to dtherwise, but that one is the author of
one’s actions, however this is spelt out. When Madrtuther reaffirmed his criticism of

% The relationship between free will and responijbis a non-trivial matter. Free will might be &kto be

(i) necessary for responsibility, (i) necessary aulfficient, (iii) sufficient, or (iv) neither nessary nor
sufficient. | lean towards position (i), but my fechere is on the metaphysical issue of free ndt,on the
normative issue of responsibility.

* Although on standard interpretations quantum meicsasupports indeterminism, this is not the case o
all interpretations. On the relationship betweerdera physics and free will, see D. Hodgson, “Quantu
Physics, Consciousness, and Free Will", and R.i€hdp, “Chaos, Indeterminism, and Free Will”, bath
the Oxford HandbooKop. cit.). For arguments that quantum indetermasare irrelevant to free will, see,
e.g., T. Honderich, “Determinism as True, Compésitn and Incompatibilism as False, and the Real
Problem”, and D. Pereboom, “Living without Free WiThe Case for Hard Incompatibilism”, also in the
Oxford HandbooKop. cit.), and D. DennetEreedom Evolvef_ondon: Penguin, 2003).

® For a discussion of these issues, see M. Vargaesisionism”, inFour Views on Free Willop. cit.).

® See, e.g., R. Kane’s discussion of “LibertariariigmFour Views on Free Willop. cit.).

" See, e.g., Hodgson, “Quantum Physics, Consciossaad Free Will” (op. cit.), and R. PenroShadows
of the Mind(Oxford: O. U. P., 1994).

® See, e.g., H. Frankfurt’s famous argument thaatiiity to do otherwise is not needed for the kiridree
will required for responsibility, in “Alternate Psibilities and Moral Responsibility” Journal of
Philosophy66, pp. 829-839 (1969).



the Roman Catholic Church by saying “here | standan do no other”, he was not
renouncing free will; he was taking full responkipifor his actions, implying that these
were necessitated by his character and convicli@h. although this might be taken to
suggest that free will does not require the abildydo otherwise, Luther need not be
interpreted as saying that it wstsictly impossiblegor him to do otherwise; it would just
have amounted to a betrayal of his values andfbelie could not do otherwiseithout
sacrificing his integrity Whether or not we agree with this interpretaticend even if we
consider full endorsement of one’s actions a necgssondition for free will — we may
still feel that a notion of free will thatteverincludes the ability to do otherwise is a rather
“watered-down” notion. For this reason, | will héep Premise

My aim is to offer a new perspective on Premiséwill argue that free will, even
when understood as requiring the ability to do ntiee, iscompatible with determinism.
Crucially, 1 claim that this is so even when thealipbto do otherwise is interpreted
modally, as thepossibility of doing otherwise, rather than in some weakeditmmal or
dispositional sense. The key idea is that althodgterminism implies that only one
future sequence of eventsphysically possiblgiven the current fully specified state of
the world, the more coarsely defined state of aanagnd his or her macroscopic
environment can still be consistent with more tbae such sequence, and thus different
alternative actions can Ipossible for the agenThe notion of agential possibility will be
defined and defended in detail below. In particulasuggest that this notion — and the
notion of free will analyzed in terms of it — is fess scientifically respectable than other
higher-level notions we routinely employ in intemtal explanations, such as beliefs,
desires and intentions. However, | will also idBntconditions under which new
scientific developments might force us to give g tompatibilist view. Notably, these
conditions would challenge not only free will, batso our established intentional

approach to explaining human behaviour.

° | here draw on R. Kane's nice discussion of thianeple in his introduction to th@xford Handbook of
Free Will (op. cit.), referring to D. Dennetlbow Roon(Cambridge: C. U. P., 1984).

1% Notice that the incompatibilist challenge does gmiaway even if we weaken Premise 1 to the claanh t
an agent has free will only if, for at leastmeof his or her actions, he or she can do otherwise.



As with many ideas in philosophy, what | am argusmgnotivated by, and perhaps
implicit in, other works in the literaturé.But despite having found many related insights
in existing works, | have found no fully satisfagt@rticulation of the argument | want to
defend, and so | hope this paper will prove usefbke paper should be seen as a broad
outline of my proposed argumentative strategy,emrathan as a detailed development. It
is impossible to do justice to all the nuancesh® sophisticated debate on free will

within the scope of a single paper.

2. The ability to do otherwise

Since the ability to do otherwise lies at the cewmtrthe present debate, and both premises
of the argument against compatibilism refer td must clarify how | will interpret that
ability. There are at least three kinds of intetgtien on offer, a “traditional conditional”,

a “new dispositional”, and a “modal’ one. On a ttiahal conditional interpretation, to
say that the agent can do otherwise is to say that:

(C) If the agent were to try (or choose) to do othee, he or she would

succeed in doing otherwige.
On a new dispositional interpretation, it is to gapughly) that:

(D) The agent has the disposition to do otherwidesrw in appropriate

circumstances (to be spelt out further), he ortsbe to do otherwist’

On a modal interpretation, finally, it is to sayth

In particular, | have drawn much inspiration frdmennett’s writings, especiallfreedom Evolvegop.

cit.) and C. Taylor and D. Dennett, “Who’s Afraifl Beterminism? Rethinking Causes and Possibilities”
in the Oxford Handbook of Free Wi(op. cit.), and for some time thought that my viesas a variant of
Dennett’'s. But whenever | explained my view to othehe response tended to be that my view differed
from what people took Dennett's view to be, and stimes people were even misled by projecting other
aspects of Dennett’'s philosophy onto my view. | éhalwerefore come to the conclusion that, although |
wish to acknowledge and emphasize my debt to Dérihit best to develop my view independently.

12 See, e.g., G. E. Moor&thics (Oxford: Oxford University Press, 1912), and AAyer, “Freedom and
Necessity”, inPhilosophical Essayf.ondon: Macmillan, 1954).

13 This definition follows M. Fara, “Masked Abilitiesnd Compatibilism,Mind 117, pp. 843-865 (2008).
For critical discussions of the family of “new dasitionalist” views, see R. Clarke, “Dispositioddilities

to Act, and Free Will: The New DispositionalismMind 118, pp. 323-351 (2009), A. Whittle,
“Dispositional Abilities”, Philosophers’ Imprint10, no. 12 (2010), and B. Berofsky, “Compatibilism
without Frankfurt: Dispositional Analyses of Fiagll”, Oxford Handbook of Free WjlP™ edition, edited

by R. Kane (Oxford: O.U.P., 2011). | have also lieee from reading Ann Whittle’s unpublished paper
“What can we do?”, in which she investigates thglications of several dispositional interpretatiafs
abilities for van Inwagen’s consequence argument.



(M) It is possible (in a sense to be spelt outhier} for the agent to do

otherwise'*

Which kind of interpretation should we adopt? Frenpurely logical perspective, a
conditional or dispositional interpretation seemscmmore congenial to a compatibilist
defence of free will than a modal one. Consideorddional interpretation. Even if the
agent was always going to do one thing rather #rather, it can still be true that in the
nearest counterfactual world in which he or shedttio do otherwise, he or she would
have succeeded, and thus the truth-conditions Qf & be met. The fact that
determinism may have prevented that counterfact@ld from becoming actual is
irrelevant to the truth of the conditional, and gshdeterminism does not rule out the
ability to do otherwise on a conditional interpteia. Similarly, consider a dispositional
interpretation. Having certain unexercised dispasg is generally taken to be
compatible with determinisriT. Even if determinism prevents a particular disposit
from being exercised in a given instance, this do&sundermine the presence of that
disposition, and thus determinism does not conlith the truth-conditions of (D) and
thereby with the ability to do otherwise, dispasitlly interpreted®

A modal interpretation, by contrast, seems to makeuch harder to reconcile free
will with determinism. If free will requires that ibe possiblefor the agent to do
otherwise, then it is not obvious how there cowddree will in a world in which only one
future sequence of events is physically possiblewéver, | will argue that, initial
appearances notwithstanding, the modal approacthesone to take, even from a
compatibilist perspective.

For a start, it is widely held that the compatililof determinism and the ability to

do otherwise comes too cheap under a conditiondispositional interpretatioH. Take a

Y E.g., S. Hurley supports this kind of interpreiatin her paper, “Responsibility, Reason, and éwaht
Alternatives”,Philosophy and Public Affairg8, pp. 205-241 (2000), as mentioned again below.

'3 |n his critical discussion, Clarke summarizes teetral claim of the new dispositionalism as follow
“Since having unmanifested dispositions is compatibith determinism, having unexercised abilities t
act ... is likewise compatible.” See “Dispositiondjilties to Act, and Free Will" (op. cit.), p. 323.

'8 Some people may regard the mere fact that detemmidoes not rule out the ability to do otherwise
under a given interpretation ageductio ad absurdurof that interpretation. But to make incompatilyilit
with determinism aequirementon any good interpretation of the ability to dbextwise would be to settle
the debate about compatibilism by stipulation, eathan by argument.

7 See, among many others, Hurley, “Responsibilitgagon, and Irrelevant Alternatives” (op. cit.), and
Whittle, “Dispositional Abilities” (op. cit.).



conditional interpretation. Most of us will agrdet if an agent is never psychologically
capableof trying to take any action other than a singledastined one, perhaps due to
some deep psychological obsession, then he orasshtbe said to have the ability to do
otherwise. Yet, under a conditional interpretatismch an agerdan be said to have that
ability: it can be true that in the nearest couatgtual world in which he or she tries to do
something else — a world that could never mategal he or she would succed.
Similarly, take a dispositional interpretation. Smme may be severely constrained in
what he or she can do under actual, local conditterand thus unable to act otherwise
according to our ordinary way of speaking — andhate a “masked” disposition to act
otherwise, in a more global sense. Think of a giawho is generally disposed to play a
particular Beethoven sonata flawlessly but freeaeder the extreme pressure of an
audition. In these circumstances, there is liteoln she can do to perform better in the
audition, despite having the right global dispasitiin other words, “[t]he dispositional
analyses of abilities ... latch on to [a] global sep$ ability. But such global abilities to
do otherwise do not capture the kind of freedomt tl&a necessary for moral
responsibility.™®

In short, neither the truth-conditions of (C), nbose of (D), capture what we
normally mean by the ability to do otherwise in tmntext of free will. To ascribe such
an ability to an agent is to make a modal claironglthe lines of (M), and not just a
conditional or dispositional one, such as (C) o). Gusan Hurley summarizes this point

succinctly:

“The ability to do otherwise entails theutright possibility of acting
otherwise: it entails that there is a causal pdggilof acting otherwise,
holding all else constant. A counterfactually caitied disposition to act
otherwise is not the same thing as an outright ipi$g of acting
otherwise... That the former is compatible with detigism does not entail

that the latter is?°

'8 | ater | return to the challenge that psychologiaalopposed to physical, determinism raises & Wwill.
19 Whittle, “Dispositional Abilities” (op. cit.), p21.
203 Hurley, “Responsibility,ReasonandlirrelevantAlternatives”(op. cit.), pp. 205/206 emphasiriginal.



Apart from the fact that an interpretation of treni (M) seems closer to what we
ordinarily mean by saying “the agent can do othseithan an interpretation of the
forms (C) or (D), the latter also run into certdagical difficulties. A useful test for
whether an interpretation of something is adeqisatehether that interpretation can be
substituted for its target without changing the mieg too significantly’* To see that a
conditional or dispositional interpretation of thbility to do otherwise fails this test,

notice that the sentences
(1) the agent does not try to do X,
and (2) if the agent does not try to do X, he or shenot do X,
entail the negation of
(3) the agent can do X,
whereas they do not entail the negation of
(3%) if the agent were to try to do X, he or sheulkbsucceed in doing X,
or the negation of

(3**) the agent has the disposition to do X whem, appropriate
circumstances, he or she tries to do X.

To the contrary, sentences (1) and (2) seem censigtith (3*), and equally with (3**).
There is, at the very least, no obvious contraglicbetween (1), (2) and (3*), or between
(1), (2) and (3**), while (1) and (2) unambiguousipply not-(3). (The actual truth-
values of these sentences do not matter for presepbses.) And so (3*) or (3**) cannot
be equivalent to (3), contrary to a conditionabi@mpositional interpretation of the ability
to do otherwise.

The combination of these interpretational and lagmoints leads me to conclude
that we should interpret the ability to do otheevia a modal way, that is, in terms of
(M), rather than in a conditional or dispositionale, as in (C) or (D). Of course, a modal

interpretation is not free from difficulties eithgBreat care is needed in specifying the

2L The following argument is adapted from K. Lehr&in Empirical Disproof of Determinism”, in
Freedom and DeterminisiiNew York: Random House, 1966), also discusse#.iBerofsky, “Ifs, Cans,
and Free Will: The Issues”, iaxford Handbook of Free Wi(bp. cit.).



precise notion of “possibility” that renders suah iaterpretationboth acceptableand
compatible with determinism. The challenge, in igatar, is to arrive at a notion of
possibility that is neither too restrictive, nolotpermissive. If it is too restrictive, for
instance by inheriting all the restrictions thattedminism imposes on physical
possibility, then it seems hard for the possibibfydoing otherwise to get off the ground
in a deterministic world. If it is too permissivigr instance by admitting possibilities
ruled out by our scientific understanding of therdpthen the claim that the agent can
do certain things loses its bite. Much of whatdwl is therefore devoted to getting the

notion of possibility right?

3. The argument against compatibilism revisited

Having clarified how | will interpret the abilityotdo otherwise, | can restate the initial

argument against the compatibility of free will asheterminism more precisely.

Premise 1:Free will requires that (at the time of interestprenthan one

alternative course of action is possible for therdg

Premise 2: Determinism implies that (at the time of interest)ly one

alternative course of action is possible for therdg
Conclusion: Free will and determinism are incompatible.

As already indicated, | will take Premise 1 to lmimegotiable in the present context.
Moreover, the argument is clearly valid, and sodhly way to resist its conclusion is to
give up Premise 2. At first sight, Premise 2 lodk® a correct statement of what
determinism implies. Strictly speaking, howeveg present wording of Premise 2 is not
quite accurate, since determinism (in its fundaefdrm) is a thesis abouythysical

possibility, not aboupossibility for the ageniThe following wording is more accurate.

Premise 2*: Determinism implies that (at any given time) onlyeofuture

sequence of events is physically possible.

2 The present modal approach has some resonandesheitecent work of John Maier, who, e.g., in his
unpublished paper “The Agentive Modalities”, prope®ghe idea of introducing “agentive modalities”,
based on the concept of an agent’s options, astimgnmodal notions. Maier does not take an expli@w

on how agentive and physical modalities are relatedl on whether we should be compatibilists, bso al
stresses the importance of agentive modalitieshfordebate on free will. | am grateful to David @hers
for drawing my attention to this and to John Md@rsharing his paper with me.



Crucially:

Observation: The incompatibilist conclusion follows from Prensskand 2*

only if Premise 2* implies Premise 2.

The required relationship between Premise 2* amimige 2 would hold if it were true
that:

(A) If (at any given time) only one future sequerafeevents is physically
possible, then (at that time) only one alternativerse of action is possible

for the agent.
But | will argue that:
Claim: (A) is not generally true, arf@remise 2* does not imply Premise 2.

In particular, my claim is that Premise 2* followr®m the definition of determinism,
while Premise 2 does not. Let me give a rough $ketany argument, before presenting

a more technical version.

Why Premise 2* follows from the definition of deterism

When we are interested in whether a particular esecgl of events is physically possible
at a given time, it is appropriate to ask whetheat tsequence of events is consistent,
under the laws of physics, with the fully specifiglaysical state of the world, including
its previous history, at that time. If determinigsrirue, then each physical history of the
world up to a given point in time admits only onespible future continuation. This is

what Premise 2* says.

Why Premise 2 does not follow from the definitibdeterminism

When we are interested in whether a particularoacts possible for an agentby

contrast, the appropriate frame of reference isim®ione given by fundamental physics,
but rather the one given by our best theory of huilm@haviour. Thus the description of
the world that matters here is not a (microscopicysical one, but a (macroscopic)
psychological one. Candidate theories that prothgeright level of description include
some advanced versions of behavioural decisionryhechich are currently our best

attempts to make sense of intentional agency. dfy &ven folk psychology, their more
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rudimentary counterpart, outperforms physics or rostience when it comes to
understanding and explaining human behaviour acdifésrent domains and outside
isolated laboratory conditiorfs.

Let me introduce the term “agential state” to dertbe state of an agent and his or
her macroscopic environmeas specified by the relevant higher-level theorjhaian
behaviour There are various ways of making this definitiotore precise; it may
sometimes be useful, for example, to representatiential state explicitly as a pair
consisting of the agent’s intrinsic state and ttetesof the environmert. But for the
general purposes of this paper, | can set thesalgletside. What matters is that an
agential state, whilsuperveningn (being fully determined by) the underlying plogdi

state of the world, is mommarse-grainedhan that physical state. That is:

Supervenience: There cannot be variations in the agential statdowi
variations in the physical stateyt

Multiple realizability: There is typically more than one physical statd tha
gives rise to the same agential state; not everatian in the physical state

needs to bring about a variation in the agentatkst

Thus each agential state corresponds to an egonogldass of physical states, consisting
of all those physical states that give rise to g@he agential state. It is precisely this
coarse-grained nature of someone’s agential state dan render it consistent with
multiple distinct physical sequences of eveatgh of which “passes through” one of the
possible physical states realizing the given agéstate.

Observation: An agential state is consistent with every sequeicevents

that is supported by at least one of its physiealizations.

% The fact that we have some basic understandirgmin neuro-physiological mechanisms in a limited
number of domains hardly challenges this generiatpo

4 As a by-product, this representation opens upuliseiceptual resources for dealing with Frankurt’
much-discussed counterexamples to Premise 1, itefdte Possibilities and Moral Responsibility” (op
cit.). By distinguishing between (i) an agent'siimsic state and (ii) the state of his or her emwinent, we
are in a position to distinguish between casesliithivan agent’s inability to do otherwise is dudijand
cases in which it is due to (ii). This is relatedspirit to the strategy that new dispositional@ish as Fara,
in “Masked Abilities and Compatibilism” (op. cit.yend to use to respond to Frankfurt. | am grateful
Peter Menzies for drawing my attention to this poin
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As long as some of these sequences correspondfeécedt courses of action, it follows
that more than one course of actiopdssible for the agentontrary to Premise%.

While this first sketch of my argument should convtke basic idea, | will now
develop the argument more carefully. In particulawjll offer two mutually reinforcing
lines of reasoning, a “bottom-up” and a “top-downhe. Each of them should

individually support my view, but together, | suggehey form a compelling package.

4. A bottom-up argument for the ability to do othemwise

To see why determinism at the physical level dagsrule out the possibility of doing
otherwise at the agential level, it is useful tdroduce a simple toy model of the
relationship between the lower, physical and tlgh&i, agential levef In this model,
the world is represented as a dynamic system, wtéchbe in a number of different
states and whose state changes over time.

The set of all possible states of the system iedats state spaceind denoted.
We are interested in how the system’s state evalves time. Lefl denote the set of all
points in time. For exampld, could be the set of all natural numbers (an exanopl
discrete time) or alternatively the set of all nwgative real numbers (an example of
continuous time). For present purposes, we onlg ne@ssume thatis linearly ordered,

so that, for any two pointsandt’ in T, we can say which is earlier and which is 1&fer.

% Relating this to Dennett’s terminology fireedom Evolveop. cit.), one might say that determinism (at
the physical level) does not imply inevitabilityt the agential one). But Dennett does not offerexige
modal analysis of his notion of “evitability”. Tayl and Dennett, in “Who’s Afraid of Determinism?Bp
cit.), argue that when we analyse modal claims saglit is possible for the agent to do otherwisgg
should use a “broad method” for selecting the degpassible worlds we quantify over, allowing some
“wiggle room” around the actual world, rather tharinarrow method”. This allows us to say that itswa
possible for the agent to do otherwise, even ireterdhinistic world, but one might find the approach
somewhatd hoc The modal account | am offering in this papdnisnded to be more systematic.

% As | was finalizing this paper, J. Butterfieldscent paper “Laws, Causation and Dynamics at [iffer
Levels” (Cambridge University, 2011) came to myeation, in which he develops a terminologically
distinct, but in formal respects similar model afwhlower- and higher-level dynamics in a multi-leve
system relate to each other. His analysis indepehdsupports and further elaborates one of thegagts

I argue for in this section, namely that lower-levéeterminism can co-exist with higher-level
indeterminism. He also discusses the reverse plitysithat lower-level indeterminism can co-existth
higher-level determinism, which is relevant, fostence, to the emergence of higher-level classjcalia
quantum-physical world (referred to in the briefaission above of whether quantum indeterminacies a
ever “amplified” to a macroscopic level), and filyathe possibility of “meshing” dynamics at bottvégs.

In principle, an analysis of these cases is passibmy model too, but | refer readers to Buttéafiework.

" The model does not require us to take a view oetfér there was a first moment in time.
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A world history is a temporal path of the system through its stmace. It is
formally represented by a functibnfrom the set of time poinf into the system’s state
spaceS, which assigns to each point in tintan T, a corresponding state of the system
h(t) in S. Let us writeQ to denote the set of all world histories that @@emed possible,
for example on the basis of the underlying lawplofsics. Different laws of physics give
rise to different specifications 61.

Subsets of2 can be interpreted @sopositions A propositionp is said to beérue in
all those histories that are contained i (recall thatp is a subset o), andfalsein all
others. This is just the standard extensional wlayedining propositions, applied to
world histories. Propositions can express, for gdamcontents such as “at a particular
time, or during a particular period, the systenmiga particular state, or passes through a
particular region of the state space”.

Sometimes we wish to refer not to an entire worgddny, but only to a truncated
part of that history, up to a given point in titnd o do so, we introduce the notatimrto
denote the restriction of the histdryo the set of all points in time up t6°

With these concepts in place, we can give forméhdiens of determinism and

indeterminism. Determinism is the thesis that:

Determinism: For any two historief, b’ in Q and any point in timeéin T, if
ht = h’t, thenh =h'.

That is, any two histories that coincide up to titvege identical in their entirety; so the
world history up to any point in timefully determines its continuation. Indeterminism is

the negation of this thesis.

Indeterminism: There exist some historiésh’ in Q and some point in time
tin T such thah, =h'y buth #h'.

That is, there can be two or more distinct worlstdnies that coincide up to some point in
timet but subsequently branch out in different direcgion
In order to analyze the implications of determinismindeterminism for various

modal statements, such as “it is possible fiatr “it is necessary thap”, we need to

8 More generally, we could write; to denote the restriction of the histdryo some subséf of T. Then
h; as defined in the main text is simply the specésle wherd@’ is the set of all points in time up to
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define the semantics of modal statements. To dowi, draw on the standard possible-
worlds semantics of modal logic and apply it to Midvistories>

The central notion that we require is that ofaacessibility relatiorbetween world
histories, defined as a binary relati@ron Q. For any two historiek andh’ in Q, hRH is
interpreted to mean thdt is accessible fronh. Crucially, the accessibility relation
depends on our temporal reference point: whetherobrone history is accessible from
another depends on where in time we are. To inglitds dependency, we append the
subscriptt to R, interpretingR; as the accessibility relation between world his®mat
timet. In particular, a historfy’ is accessible from a histotyat timet if and only ifh’ is
a continuation ohfy, the truncated part ¢fup to timet. Formally:

Accessibility: For any historied, ' in Q and any point in timéin T, hRh’
if and only ifh’y = h.

Thus the histories that are accessible from a ghustory at timet are all the different
possible histories that coincide with the givertdmg up to timet but then branch out in
one way or another. It follows that, under detersmm the only history accessible from
any history at any time is that history itself. @ndndeterminism, two or more distinct
histories can be accessible from the same histoayarticular point in time. Now the

truth conditions of modal statements can be defstedghtforwardly.

Truth-conditions of modal statements:“It is possible thatp” is true in
history h at timet if and only ifp is true insomehistoryh’ that is accessible
from h at timet. “It is necessary thgt’ is true in historyh at timet if and

only if pis true ineveryhistoryh’ that is accessible frorn at timet.

Under determinism, the fact that only one histeraccessible from any given history at
any time implies that two statements of the formmsiipossible thap” and “it is possible
that notp” can never be simultaneously true. Under indeteism, by contrast, two such
statements can be simultaneously true, since twaonoire distinct histories can be

accessible from the same history at a particutae ti

29| deliberately keep the present model simple. Mswphisticated models, based on various temporal
logics, are certainly possible. For a helpful idmotion to non-classical logics, see G. Prigsh
Introduction to Non-Classical Logi@™ edition (Cambridge: Cambridge University Pres€)&0
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If we interpret the sebin the model as the set of plysically possiblstates of the
world, and the se®@ as the set of ajphysically possiblevorld histories, then the model
just confirms Premise 2*: if determinism is truleen only one future continuation of the
world history isphysically possiblat any time.

However, as | have suggested and will defend fuiithéhe next section, this does
not settle the question of what actions an agentacal cannot do. This is because the
appropriate frame of reference for asking whetheadicular action igossible for an
agentis not the one given by fundamental physics, batdne given by our best theory
of human behaviour, and such a theory employs @& mooarse-grained state space than
the physical one.

Let.S be the set of all possibégential statesthat is, the set of all possible states of
the relevant agents and their macroscopic enviroh@ specified by our best higher-
level theory of human behaviouAs noted above, we could define each staté to
have some further structure — in the case of desigent, for instance, to take the form
of a pair consisting of the intrinsic state of thgent and a state of the environm®nt
but my main argument does not depend on this.) hatviollows, | will use outlined
(“coarsened”) letters to refer to the agential lewéhile keeping the original letters to
refer to the physical level. The statesSinrsupervene on those B but are multiply
realizable by them.

Supervenience and multiple realizability: There exists a (many-to-one)
mappingo from S into § such that each physical staen S determines a
corresponding agential stat®s) in S, but the same agential staten .S may

be realized by more than one physical stateS.

Given the mapping from physical to agential states, any world higtoat the physical
level determines a corresponding world histé@ryat the agential level, whetke is a
function from the set of time poin@sinto the agential state spa€eSpecifically, at any

point in timet, the agential staté(t) is determined by applying the mappiago the

%0 This would allow us, for example, to consider egigénce classes of states that coincide in onaef t
two components, which, in turn, would be useful ftistinguishing between internal and external
impediments to the agent’s free choice. The approe@n be generalized to multiple agents, by
representing the agential state in terms of alslgiteector of agent-specific characteristics.
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underlying physical staté(t). The supervenience mappira initially defined as a
mapping from physical to agential states, thus glstds a mapping from physical to

agential histories.

The relationship between physical and agential histies: For any physical
historyh in Q, the corresponding agential historyoi€) = 4, where, for any

point in timet, the agential state igt) = a(h(t)).

Let €2 denote the set of all possible agential histahes determined. It consists of every
agential historys determined by some physical histdryin Q via the supervenience
mappingo. SoL is the projection of2 under that mapping (that S, = a(Q)). As in the
case of the original state spdeesubsets of the agential state spacean be interpreted
as propositions, this time about agents and tloiorss. A propositior, here a subset of
€2, is said to béruein all those histories contained int, andfalsein all others.

Re-using the earlier definitions, we are able talye modal statements at the
agential level. Just as we defined an accessibiitgtion R; between world histories at
the physical level at any tintewe can define an accessibility relatinbetween world

histories at the agential level.

Agential accessibility: For any historieg, »’ in €2 and any point in timein
T, hR' if and only if oy =R’y

As before, the notatioh; stands for the restriction of the histdryo the set of all points
in time up tot. So, at timg, a historyk’ defined at the agential level &cessibldrom
another historyz if and only if#’ is a continuation ofz;. Now modal statements at the
agential level have the following truth-conditions.

Truth-conditions of modal statements at the agentialevel: “It is
(agentially) possible that’ is true in historyx at timet if and only ifp is true
in some history #' that is agentially accessible from at timet. “It is
(agentially) necessary that is true in historys at timet if and only ifp is

true ineveryhistory/’ that is agentially accessible frotmat timet.

My main point follows immediately. Given the muliprealizability of agential states by

physical states, it is perfectly possible for thenyto-one mapping from Sinto S to be
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such that determinism at the physical level is =test with indeterminism at the
agential level. While any physical history @) may have only one possible continuation
at any time, namely the history itself, there canwo or more distinct agential histories
(in ©2) that coincide up to timebut then branch out in different directions.

Figures 1 and 2 show ¢

simple example. Figure 1 Figure 1: World histories at the physical level

represents the physical leve
. . [ N U . \ I
Figure 2 the agential one. Th

. . t=4 \o\ \0 » \D } /l
dots in Figure 1 represen
different possible physical states t=3 \ * < * '/ 'd
and the lines connecting ther t=2 L\‘,\ \ e o o
different ossible hysical

P Py t=1 \o\o\oo [ I ]

histories, over five time periods

(t =1 tot = 5). ThusSis the set

of all the dots, and the set of

all the lines. It is easy to see th: t=5 .\ .\ .\ T T

determinism holds: there is n S )

o | t=4 o\\? \T
branching in any of the possibl \
world histories. Now suppose th | =3 \+ +
agential state of the worlc t=2 +

supervenes on the physical or

oo

and is multiply realizable.
Specifically, all physical states
that lie inside the same rectangular cell in Figlieorrespond to the same agential state.
At time 1, for instance, the supervenience mappingaps the three left-most physical
states to one agential state, and the three rigist-physical states to another. Figure 2
displays all the resulting agential states and avhistories. Here the thick dots constitute
the setS of possible agential states, and the thick linedé precise, all the linear paths
that can be taken along the trees from bottom pp ¢onstitute the sék of all possible
agential histories. It is easy to see that ther@isleterminism at the agential level in the

present example. The agential histories branchirowmarious ways. As this example
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shows, such agential-level indeterminism is entinsistent with determinism at the
physical level, jointly with supervenience and riplé realizability.

Now let i, k' be two agential histories (if2) that coincide up to timée but then
branch out in different directions, and fea subset of2) be a proposition that is true in
history /2 but not in historys’. The content of» could be, for instance, that a particular
agent performs some action X, where X is somettiiegagent does after tinhén history
/ but not in history®’. Then the statements “it is (agentially) possithatp (i.e., the
agent does X)” and “it is (agentially) possibletthat» (i.e., the agent does not do X)”
will both be true in historyk (as well as in history’) at timet, and this is precisely the
phenomenon that we normally call thessibility of doing otherwiselhe point can be

summarized as follows.

Proposition: Given a suitable many-to-one supervenience mapmng
determinism at the physical level (where the sgiasfsible world histories is
Q) is compatible with indeterminism at the agent&lel (where the set of
possible histories is2 =0(Q)) and with the agential possibility of doing

otherwise.

In summary, my simple toy model shows that deteismnat the physical level does not
rule out the possibility of doing otherwise at thgential level, contrary to Premise 2,
provided the physical and the agential level adated by a suitable many-to-one
supervenience mapping! now want to defend this picture from a broadeitgsophical

and scientific perspective.

5. A top-down argument for the ability to do otherwise

How should we answer questions about what entitiesproperties there are in the world
and whether something is or is not possible? Algmodhere are many different
approaches towards such questions, | will here taddmat is sometimes called the

“naturalistic ontological attitude”. It can be rduyg stated as follows.

%1 As noted above, for some independent, formallateel results about the dynamics of multi-level
systems, see Butterfield, “Laws, Causation and Dyos at Different Levels” (op. cit.).
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Naturalistic ontological attitude: Our best guide to ontological questions in

any domain is given by our best scientific theodéthat domair'?

For example, to determine whether magnetic fieldglectrons exist, we must consult
our best theories of physics. If these entitiesiackided in the ontological inventory of
those theories, we have every reason to considam treal; if not, we don’t. The
naturalistic approach commands that we take thelagital commitments of our best
scientific theories in any given domain at faceuealOur ontology of the world will then
be contingent on our best scientific theories, wedmay sometimes have to revise it in
light of new scientific discoveries. Although thwall not satisfy everyone’s philosophical
intuitions, the idea is simply that we have no déretjuide than science in relation to what
entities and properties there are.

It should be evident that the naturalistic ontotadjiattitude by itself does not
establish free will and the possibility of doinghetwise. To the contrary, if we held the
view that all of science is ultimately reduciblegbysics, and that ontological questions
can only be answered at the physical level, themvagld have to conclude that there is
no room for free will and the possibility of doirherwise in a deterministic world.
Neither would be among the ontological commitmeotsa deterministic theory of

physics. At this point, however, my second assuomptiomes into play.

Non-reductive physicalism:Although the entities and properties studied in
the special sciences supervene on physical engitieéproperties, they are
(i) distinct from those physical entities and propert{f@end often not
realistically [type-]Jreducible to them), since thegre multiply
realizable by them, and

(i) indispensable in causal explanations in the spsciahces?

%2 This version is inspired by W. V. Quine’s natustiti realism. See, e.dntological Relativity and Other
Essays(New York: Columbia University Press, 1977). SdsoaA. Fine, “The Natural Ontological
Attitude”, in J. Leplin (ed.)Philosophy of Sciena@erkeley: University of California Press, 1984).

% The multiple-realizability claim may be less ohygoin the case of entities than in the case ofgtms.

It seems that, at any given time, a special-sciemity will be instantiated by one and only one
configuration of physical entities. However, thentity conditions of the special-science entitythbacross
time and across possible worlds, need not matcimagily with the standard identity conditions of its
physical realizors. Think of a social-science gngiich as a particular firm, a government, or &estaee,
e.g., C. List and P. PettiGroup AgencyOxford: O.U.P., 2011). For a general discussiod defence of
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Examples of such special-science entities and ptiepeare an agent's mental states and
their possession, on which our psychological omplof beliefs, desires and intentions is
based. Although these supervene on physical enttie properties, such as the relevant
organism’s brain states, they are distinct fromirtiphaysical realizors, since they are
multiply realizable in myriad ways, and cannot igtaally be (type-)reduced to theth.
Moreover, mental-state ascriptions are indispemsabl our current best scientific
explanations of human behaviotir.Explaining and predicting even basic human
interactions at a physical or neuroscientific lese¢ms completely infeasible, whereas an
intentional approach as simple as folk psychology little difficulty making sense of
them. Even when we try to understand and explarbtthaviour of non-human animals,
the ascription of certain intentional states se@migspensable. Behavioural ecologists
increasingly make use of the models of decisiomrhand game theory to explain and
predict the behaviour of non-human aninfiland any dog owner will know that taking
an intentional stance towards a dog is a much rasedul guide to its behaviour than
trying to understand it as a bio-physical autom&fon

If we combine non-reductive physicalism with a maligtic ontological attitude, it
follows that we must consider the entities and proes referred to in our best special-
science explanations as real, at least when weaiatlut the domains of the special
sciences. So the beliefs, desires and other piepdtiat our best theories of agency
ascribe to individuals have a legitimate place um ontology. But what about free will

and the possibility of doing otherwise? Here comgdinal premise.

Free will as a special-science phenomenokree will, in the technical sense

of an agent’s having a choice between more thanocmoese of action in

non-reductive physicalism, see C. List and P. MegiziNon-reductive physicalism and the limits oé th
exclusion principle,"Journal of Philosoph¥ VI (9), pp. 475-502 (2009).

% The classic arguments to this effect go back #. Fodor, “Special sciences (or: The disunity ciEace
as a working hypothesis)3ynthes@8 (2), pp. 97-115 (1974), and H. Putnam, “Phiidgoand our mental
life”, in Mind, Language and RealifCambridge: C.U.P., 1975). Note that in the maixt t refer only to
realistic (ir)reducibility, not in-principle (ir)reducibility. There is some debate over how strict {type)
irreducibility in question is, e.g., whether itda in-principle one or “merely” a practical one.

% For some relevant formal results, see List and 2#en “Non-reductive physicalism” (op. cit.).

% For a survey of some relevant works, see L. Cdnaad C. List, “Group decisions in humans and
animals: a surveyPhilosophical Transactions of the Royal Soci&tg§64 (2009), pp. 719-742.

37 0On the “intentional stance”, see D. Dennétie Intentional StancgCambridge/MA: MIT Press, 1987).
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many situations, is a key presupposition of ourt Isesentific theories of

agency, at least when these theories are underitedly.

As mentioned earlier, 1 assume that our best theoof agency are some advanced
versions of behavioural decision theory, whichtum, might be seen as vastly improved
extensions of folk psychology. Just as folk psyolgglascribes free will to people, in that

people are assumed to be able to choose from rharedne course of action, so our
more sophisticated theories of agency are commitidcee will, at least when they are

interpreted literally. A central concept of anysien of decision or game theory, whether
we take the original versions of von Neumann andddostern, Nash, and Savage or
their latest, psychologically more advanced inctong, is an agent’s set of possible
actions or strategies. The decision-theoretic onagggheoretic explanation of many social
phenomena relies crucially on the assumption that @gents’ action-or-strategy sets
contain more than one option. Sometimes the adddroremoval of options can make a
significant difference to what the agents are ptedi to do even if these options are not
ultimately chosen. Unless we accept that there igast a thin, technical sense in which
such options could have been chosen, it is handaice sense of those effet¥s.

Of course, in analogy to the instrumentalist viewtlhe philosophy of science,
according to which unobservables such as electanm$ magnetic fields are just
instrumentally useful constructions, one might arthat the ascription of a non-singleton
option-set to an agent is just an instrumentalBfulsvay of making sense of that agent’s
observable behaviour but has no ontological sigaifce. But if we hold a naturalistic

ontological attitude, this instrumentalist viewnist available to us. To the extent that free

% In his working paper, “Free Will: A Rational Illis” (Tel-Aviv University, 2007), the economist hak
Gilboa recognizes rational choice theory’s implmitmmitment to free will, yet struggles to recoadihis
commitment with the rest of our scientific worldwigespecially our ability to make predictions about
people’s behaviour. | am less moved by this lasttpsince our social-scientific predictions aredig ever

of a deterministic kind; see my discussion in tb&trsection. Saying that it is likely that an agemboses a
particular option — e.g., because we have evidémagit is the agent’s most preferred option —as the
same as saying that it is impossible for the atgedb otherwise. The very fact that our standastdptive
theories of agency recognize certain formsakfasia or even counterpreferential choice as a possibilit
shows that they take an agent’s beliefs and prefeeto under-determine the agent’s eventual chbice
any case, Gilboa and | are in agreement that rationoice theory is committed to representing saver
possible worlds, corresponding to different alt¢éingaactions, as being, in some sense, open tgeamt.a



21

will, in the sense of being able to choose from entbran one option, is explanatorily

indispensable in our best scientific theories afrany, we have to take it at face vafte.

6. Agential possibility and the ordinary meaning of‘can”

Although my focus has been on what our best sdientieories of agency have to say
about free will, rather than on the semantics afir@ry-language assertions about an
agent’s abilities, | wish to note that the presamilysis is broadly consistent with some
established accounts of the ordinary meaning af™.cA classic such account is the one
developed in the 1970s by Angelika Kratzer, whiels nspired much work in the ar®a.
According to Kratzer, the modal verbs “can” and ‘stiun sentences such as “A can do
B” or “A must do B” always have an additional, aftenplicit argument (qualifier) of the
form “in view of X”, which, if not specified explitly, is determined by the context of
utterance. When we talk about what is humanly bssfor example, we might say “we
can walk, run and jump, but not fly”, thereby refieg to what we can do in view of the
constraints of human physiology. When we talk aldeaw to get from London to Paris,
we might say “we can fly, take the Eurostar traintravel by overnight bus”, thereby
referring to what we can do in view of the avai@bleans of transport. We might add,
however, “we cannot fly or take the Eurostar, beeathose options are too expensive”,
this time referring to what we can do in view of dimancial constraints.

As these examples show, different contexts induierent meanings of “can” by
making salient different constraints relative toiebhthe assertion is to be understood.
Just as the earlier examples illustrate certairsighy, social or economic meanings of

“can”, so other contexts can induce metaphysiantic, or epistemic meanings, as in ‘I

% The claim that the ascription of free will is apondition for viewing someone as an agent hastssa
made by P. Pettit and M. Smith in “Freedom in Bfedied Desire” Journal of Philosoph®3, pp. 429-449
(1996). However, their notion of agency, defined tetms of the “conversational stance”, is more
demanding (and more normativized) than the one eyepl here, which is defined in terms of a thinner
“intentional stance”. Moreover, their notion of dravill is more closely tied to an agent’s respoasiss to
reasons, and less directly to the ability to deenthse. While on my account — depending on thevesle
facts — even sufficiently complex non-human aninralght be said to have free will (at least in thent
sense of having the ability to do otherwise), Patid Smith’s account might handle that case diffdy.

40| am grateful to Ann Whittle for prompting me tapdore the relationship between my analysis and
Kratzer's semantics of “can”, in “What ‘must’ andah’ must and can mean’inguistics and Philosophy
1, pp. 335-355 (1977). For recent related work,\&éttle, “What can we do?” (op. cit.), and Mai€Fhe
Agentive Modalities” (op. cit.).



22

cannot square the circle”, “you cannot step onel#wn — it's forbidden”, or “for all we
know, the burglar can be brown-haired or blackdwir

Generally, Kratzer suggests that the sentence fAdmB in view of X” is true if
and only if the proposition picked out by the emiesal non-modal sentence “A does B”
is logically consistent with the constraints pickeat by X** Thinner such constraints
thus render more things possible, thicker congsdewer things, and it may well depend
on the context of utterance whether it is correday that someone can do something.

Returning to the theme of this paper, my claimhet,twhen we talk about what an
agent can and cannot do, whether in ordinary diseoor in more scientific contexts, the
constraints relative to which this assertion is i@ understood are given by our
appropriate theories of agency, not by fundameptalsics. This is certainly so in

ordinary discourse, where the normal interpretatibthe sentence
(S) Brutus could have chosen not to murder Caesar,
is not

(S-physical) Brutus could have chosen not to mu@esain view of the full
physical history of the world up to the act in dims, including his own
psycho-physical history

but rather

(S-psychological) Brutus could have chosen not twder Caesain view of

his capacities as an agent

The difference between ordinary and scientific egt# lies in the level of sophistication
with which we determine what those agential capeciare, that is, whether we employ
folk psychology or our most advanced versions ofidveural decision theory for

describing them. Despite this difference, howevilere is no reason to think that in

“ More formally, in each possible world, the constraints picked out by X are given by & afe
propositionsf(w) capturing the content of those constraintwinin the financial exampld(w) is the set of
propositions characterizing the agent’s financ@istraints in worldv. Now the sentence “A can do B in
view of X" is true in all and only those worlds for which the set of propositiorféw) is logically
consistent with propositiop, wherep is the content of the non-modal sentence “A doeKBatzer makes
special provisions for the case in which the sgbropositions(w) is inconsistent, but for simplicity | set
these complications aside here.
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scientific contexts the correct interpretation bé tsentence (S) suddenly shifts from
(S-psychological) to (S-physical).

In a nice passage of her classic paper, Kratzeremakry similar observations,
although for present purposes | would like to amaridw details, as indicated in square

brackets:

“Consider the following case of a misunderstandipngst year | attended a
lecture... given by a man called ‘Professor Schielrecht][a third-generation
offspring of the Vienna Circl¢ywhose]main concern in philosophy is to show
that most of what most people say most of the tioes not make sense.
Suppose a judge asks himself whether a murderdd dmave acted
otherwise than he eventually did. Professor Satgélr said that the judge
asks himself a question which does not make sens. not? Professor
Schielrecht's answer was: Given the whole situatainthe crime [my
suggested substitution: ‘given the full physicastbry leading up to the
crime’], which includes of course all the dispasits of the murderer [my
substitution: ‘all relevant psycho-physical proesssleading up to the
murderer’s action’], this man could not have aa#terwise than as he did...
[But tlhe answer to the question of the judgendd trivial. The judge
asked himself: Could this murderer have acted watiserthan he eventually
did? Professor Schielrecht claimed that the judglee@ himself whether —
given the whole situation of the crime — the muedecould have acted
otherwise... The judge did not make explicit thestfiargument [qualifier]
required by the word ‘could’... Professor Schidite@rovided such an
argument by the phrase ‘given the whole situatidmit [...this..] does not
match what the judge meant. He misunderstood tdgejuwhat the judge
probably meant was: Given such and such aspectheofsituation [my
substitution: ‘given our best agential descriptafrthe situation’], could the

murderer have acted otherwise than he eventual®yti

2 Kratzer (op. cit.), pp. 342/343.
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In line with Kratzer’s interpretation, | suggesatht is the latter sort of question that
matters for free will, not the question Professohi8lrecht incorrectly attributed to the
judge. Indeed, we usually consider a positive answ&ratzer’'s version of the question
a key condition for moral and legal responsibilithis concludes my brief excursus into
ordinary-language semantics and also conveniesdigd me to my final set of issues.

7. A form of determinism that would threaten the alility to do otherwise

Since my argument for the compatibility of free Ivahd determinism rests on some
contingent premises about the nature of our besirtbs of agency, it is worth asking
under what conditions we might have to abandorptesent compatibilist view. It should
be clear that we would have to do so if new sdiendiscoveries gave us reason to accept
Premise 2 above — that determinism implies thaaifgttime) only one alternative course
of action ispossible for the agent and not merely Premise 2* — that determinismligsp
that (at any time) only one future sequence of s/exphysically possibleThe “wedge”
that | have pushed between Premise 2* and Premiseutd then no longer help us
answer the incompatibilist challenge.

There are at least two conceivable developments rthight lead us to accept
Premise 2. One would be a successful reductiorspéhmlogy to physics — perhaps the
dream of some neuroscientists — such that detesmiat the physical level would imply
determinism at the psychological level. Howeveth@lgh neuroscientists have begun to
identify a number of bridge laws that connect s@pecific cognitive phenomena with
certain underlying patterns of brain activity, st fair to say that a global reduction of
psychology to physics is not in sight at this pointleed, if the central claims of non-
reductive physicalism are correct, then such aatolu is not feasible. But even if a
reduction could be achieved (say, in the form ocbmplete property-wise translation), it
would not automatically invalidate my main forméim, namely that, given a suitable
many-to-one supervenience relationship betweentwte levels, determinism at the
physical level iscompatiblewith indeterminism at the psychological one. Usldke
reduction of psychology to physics led us to diggerwith using psychological
descriptions altogether — for instance, if a gramified theory of physics somehow
subsumed all of psychology — we might still haveatignowledge an agent’s ability to do
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otherwise when employing the psychological level of desaiptf Metaphorically
speaking, higher-level phenomena do not go awaylhesause we come to understand
the details of how they emerge.

The second conceivable development that might lsaitd accept Premise 2 would
be a paradigm shift towards a deterministic thedrgsychology, even in the absence of
a reduction of psychology to physics. However, @tesfrequent reports that certain
behaviours can be explained by people’s genesr swbio-economic backgrounds,
upbringing, education, peer groups, and so onrgbearch findings in question are rarely
able to attribute more than a certgqart of the observed behavioural variance across
people to those explanatory variables. These Viasaére shown at most to affect the
probabilities of certain behaviours, and there is little reaothink that we are likely to
arrive at a truly deterministic theory of psycholodNonetheless, it is important to
recognize that determinism at the psychologica¢llevould undermine free will in the
sense discussed in this paper.

In fact, as also implicit in Kratzer’s interpretati of what the judge was interested
in, our practices of attributing responsibility tme another, both in informal social
interactions and in legal contexts, have long aelthéo the idea that if someone’s actions
were truly psychologically pre-determined, in tiemse that only one action was possible
for the agent, then this person’s capacity for oesmility is seriously diminished. So
determinism at the psychological level is indeeghsas a threat to free will in a way in
which determinism at the level of fundamental pbyss not. My argument explains why

this intuition is correct.

8. Concluding remarks

Not everyone will agree with my argument, and saesders will find it misguided.
They will say: “you may have identified a technic®@nse in which, relative to the
epistemic limitations of the special sciences, fiecan be ‘defined into existence’, but
this hardly shows that free will isuly real”. My response is that the special-science
perspective is the only perspective from which we l&kely to be able to defend free
will, but that it is also a perspective from whigle can actually be said tavefree will.

43| am grateful to Jeremy Butterfield and Richaradey for helping me sharpen these points.
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Few people doubt the reality of mental states saglbeliefs, desires and intentions
despite the fact that they are not part of the logioof physics. These phenomena are
only, and irreducibly, identifiable at the highesvél, at which the special sciences
operate. But their higher-level status does noteumche their reality. My claim is that
free will is a higher-level phenomenon akin to #nosher phenomena and its higher-level
status undermines its reality no less than it doéise case of those other phenomena.

| have argued that this position is supported bgombination of a naturalistic
ontological attitude, non-reductive physicalism and current best theories of agency,
and so critics of my argument will have to explaimy we should either deny ontological
naturalism, or accept a reductive form of physsrali or significantly revise our
understanding of agené.

To give a “possibility proof” of how determinism #ite physical level can co-exist
with freedom at the agential level, | have sketclaetby model of the relationship
between the lower and the higher level of a melel system and offered a simple
semantic analysis of modal statements at bothdevdle model should be of interest in
its own right, independently of the issue of fred.\it can also be used, for example, to
illustrate the emergence of higher-level stochdgtie “chance” or “randomness” — in a
deterministic world, provided the supervenience piagp from the lower to the higher
level is sufficiently complex. (Probabilities calmeh be assigned to higher-level world
histories — and the induced algebra of eventsterms of a density function defined on
the subvenient lower-level histories.) This echibesway in which statistical mechanics
accounts for the emergence of stochasticity in terdenistic Newtonian world> The
special feature of the model introduced in thisguap that it combines ideas similar to

those in statistical mechanics with ideas from nhémtsc.

4 The naturalistic view that the question of whetter have free will is ultimately a scientific quiest
about the nature of human decision-making proceissakso held by Mark Balaguer in his recent book,
Free Will as an Open Scientific Probld@ambridge/MA: MIT Press, 2009), though the rowenathich he
arrives at this conclusion is very different frohetone taken in this paper. Balaguer defends arvaoif
libertarianism, which requires that certain newgéents in the causal history of a human decision be
suitably causally undetermined. Taking an explicithti-metaphysical view, Balaguer argues that nmafch
the traditional compatibilism debate is irrelevamthe key questions about the nature of humarndnee

5 See, e.g., Jan Von Plato, “Probability and Detrism”, Philosophy of Scienc49, pp. 51-66 (1982),
who argues that “it is possible to justify an olijez interpretation of probabilities in a theorwirag as a
basis the paradigmatically deterministic theoryclafssical mechanics” (p. 51). Again, for recentited
work, see Butterfield, “Laws, Causation and Dynaat Different Levels” (op. cit.).
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However counterintuitive the present compatibliggw may seem at first sight, |
believe that, on closer inspection, it is not asfééched as one might think. Imagine an
article in next week’s issue dflature or Sciencethat reports a big breakthrough in
fundamental physics, including the finding that tméverse is deterministic. How should
we react to such news? Should we conclude thdtallenges our understanding of the
human condition as profoundly as the discoveryvafi@ionary theory did in the 19th
century? Should we stop deliberating about whatdéo and holding one another
accountable for our actions? Should we releasmatterers from prison? Or should we
go on with our everyday business, thinking thatribes discovery is “just” an interesting
development within physics?

Surely we would do the latter: giving up our convemal understanding of free
will and revising the very fabric of how human ssgiworks would be an overreaction.
The approach to free will offered in this paperwhavhy this is so. The mildest revision
of our technical vocabulary — namely the shift frphysical to agential possibility in the
analysis of free will — is sufficient to rehabiligapractically everything we conventionally
believe and say about free will, even against thekground of determinism. For this
reason, my proposal seems to have common sensede.

In conclusion, | suggest that the best way to di:filse compatibility of free will
and determinism is to recognize that free willa a physical phenomenon, but a higher-
level phenomenon on a par with other familiar higleeel phenomena such as beliefs,
desires and intentions. If we are searching foe fwall at the level of fundamental

physics, we are simply searching in the wrong place



