Functions and Emergence: When Functional Properties Have Something to Say

Abstract

In a recent paper, Alexander Bird (2007) has arghatisome higher-order properties —
which he calls “evolved emergent properties’— carcbnsidered causally efficacious in
spite of exclusion arguments. | have previouslyadyin favour of a similar position.
The basic argument is that selection processes alotake physical categorical
properties into account. Rather, selection mechaniare only tuned to what such
properties can do, i.e., to their causal powerss pltture seems ultimately untenable in
the light of further exclusion problems; but at ga@me time, it meets our explanatory
demands. My purpose is therefore to show that tisegereal antinomy with regard to
evolved emergent properties. | develop a physicakslusion argument and then | go
on to consider an argument that seems to estahbslevolved emergent propertia®e
causally efficacious, and propose a compatibilisiuteon. Finally, | very briefly

consider what the proposed model may imply forissae of mental causation.

1. Introduction

In a recent paper Alexander Bird (2007) has arghat some higher-order properties
can be considered causally efficacious in spitexaiusion arguments. | have argued
for a similar position in author (2002, 2004a). Thesic idea developed in those three
papers is that selection processes do not takeigathysategorical properties into
account. Rather, selection mechanisms are onlydttmevhat such properties can do,
i.e., to their causal powers. This is made expircitarry Wright's (1973) old definition
of teleological function, according to which: thathas the teleological property
means first thax Fs and further that “is there” because Fs, that is, because it has a
certain functional property. So, if there is a gatécal/functional distinction, then so far
as selection is concerned, it is functional prapertvhich can claim causal efficacy.
Another way to explain this point is: functionaloperties are said to be causally
inefficacious because their putative effects carcdngsally explained by the action of
categorical propertiés Thus the cause of my falling asleep is not myestipg a
sleeping pill, but my ingesting whatever chemiesllizes the propertyeing asleeping

! See especially Prior, Pargetter and Jackson §1982



pill in this particular case. However, when a causatgss is part of a selection
process, things are reversed: a heart is not sdldor because it has this or that
physical propertyP, but because it has the functional propdxéng a blood pump
which is realized byP? In a nutshell, functional properties are causaifficacious
when they are converted inteleologicalproperties.

This idea is what makes Bird claim that emergenperties ar@volvedemergent
properties. The existence of selection processpsamthe involvement of functional,
I.e., higher-order, properties in the world’s cdwgab. Emergentism claims that not all
causally efficacious properties in the world arenitcal to, or reducible to, physical
properties. So, if evolution has been blind to gatieal properties, and having a certain
functional property is what explains the “beingréieof a certain entity, then there are
emergent properties: namely, all those functiomaperties that have developed a role
in evolution. Minimally, these constitute the reatrhbiology. Furthermore, insofar as
psychological properties are the result of a preadsselection, there are also emergent
psychological properties. Moreover, there are emsmrgpsychological properties
regardless of evolutionary processes as long asoweede that neural structures can be

the object of within-individual selectién

My purpose in this paper is to argue for this basiture after first acknowledging
that it does, however, seem untenable in the lajh¢xclusion arguments. | want to
argue that there are good explanatory reasongfiptimg the picture | defend, and that
such explanatory reasons overrule the conclusiaasvrd from the discussion of
exclusion arguments. Thus, | will try to convinée treader that there is an antinomy
with regards to evolved emergent properties antittteasounder way to go, based on
our explanatory commitments, is to adopt a comptitstance regarding exclusion

arguments. In Section 2, | discuss the reasonsawe to reject the idea that functional

2 In what follows, | will assume that the realizefsunctional properties, i.e., their categoribakes, are
physical properties, and | will not distinguish Wween physical properties and categorical propedies
between physical processes and processes thatvénvantly categorical properties unless strictly
necessary. | will also assume that dispositionaperties should be understood as second-order
functional properties. As | am going to argue thaictional properties can be causes (in selection o
recruitment processes), | may occasionally refethéon simply as emergent properties. However, even
though | think that the context will make it claghat | refer to in each case, | have to note toaenery
occurrence of “emergent properties” in this pajgéens just to functional properties.

® Teleological accounts of content such as Dressked Van Gulick’s (see below) hold that the neural
structures of an individual subject can be selectechccount of their causal powers. Ruth Millikan’s
(1993) theory disputes this idea. According to hecount, talk of teleology makes sense only when
whole species are considered.



properties have anything to say in causal matterSection 3, | consider an argument
that seems to establish that evolved emergent grepare causally efficacious. Once
we arrive at the antinomy, | will argue for a coribpiist solution regarding the
exclusion problems discussed in Section 2. | clmsgery briefly considering what the

model | defend may imply for the issue of mentalsaion.

2. Theargument from exclusion
There is a problem with the general picture | gistnmed up. The picture responds to
an exclusion problem between functional propertz®l their categorical bases.
Usually, categorical bases are said to screenuoiftional properties. The emergentist
answer is that in selection processes, the direatiothis screening off relation is
reversed: selection processes are concerned witttidns, not with their realizers.
Some effects are caused by the instantiation oftiomal properties (i.e., a heart “is
there” because it pumps blood). However, this is the end of the story, for the
physicalist can pose a new and different exclugpiablem that can be summarized as
follows:

(a) the heart’s being there is a physical effect;

(b) according to the principle of the causal cortgsiess of the physical (CCP)
every physical effect (i.e., caused event) hasiphysufficient causes

(c) the heart is there because it instantiateduhetional propertybeing a blood
pump

(d) the heart’s being there is not causally ovengeined.

The idea is that even if the action of the catembrbase does not exclude the
action of the functional property, surely theraisther physical cause that excludes it.
As a matter of fact, things do look that way: tleatt’'s being there is the end point of a
long causal story which can be told in purely pbgkiterms. The existence of a
particular heart can be said to be due to the phlystauses that account for its

development, and this would make the functionalanattion idle.

In the late eighties, Fred Dretske (1988, 1993ppsed an account of mental
causation according to whiclzarrying the information that Fwas regarded as a
“structuring cause” of a given behavidsir For instance, suppose that a neural structure

carries the information that there is a tiger othere; such a neural structure may be



recruited to inform about the presence of tigers, connedtednotor neurons and
ultimately to a fleeing movement. Thus, the nestalicture’s property ofarrying the
information that there are tigers herean be regarded as a cause of the fleeing
movement (it was connected to such a movement bedawarried that information).
However, one problem arose for Dretske’s theorymwierry Horgan (1991) pointed
out that the recruitment process by which the riestracture acquired the function of
carrying a certain informatioand of ultimately causing a given behaviour did have a
physical explanation: “[l]n principle, the recruiemt process also is explainable in more
fundamental terms, and at lower levels the coilimdcarrying the information that F]
will play no explanatory role” (p. 84). | think thisame problem appliegjutatis
mutandis to the present account of higher-order causatitbare is a lower-level
explanation of an effect, such as a heart’'s bdweget and the functional property does

not figure in it.

The literature on the exclusion problem for mem@lisation is huge; however,
despite all the attempts to solve it, the problersists. Is the situation any better when
it comes to confronting the problem spelled outva3oAt first sight, it seems that we
are no better off. Counting the heart’s being tleeya physical effect is controversial: it
is not clear what can be considered as physicahyneverttand it is even more difficult
to explain what is to be considered physical sbtthaphysical world is indeed causally
closed. However, the burden of proof here is on plkeeson who denies that the
existence of a certain heart is a physical effees oeducible to a physical effect. After
all, the development of a heart amounts to an invesst of energy in structure. If that is
not a physical effect, what is it? Something altimg same lines can be said about the
CCP: its truth cannot be taken for granted, despadact that many philosophers claim
that it is a truth of contemporary physics (seehayt2006, for discussion). Yet, we
seem to be on firmer ground if we assume it tol@edase than if we do not. In any
case, the point is théttere isa physical explanation for the heart’s being thefamally,

* This is clearly a controversial claim. Philosophsuch as Bennett (2003) and Menzies and Listq200
among the authors recently developing new appraaet@uld think otherwise. The focus of this pagger i
not mental causation, but it is possible to claimat tneither Bennett’s compatibilism, which draws on
Yablo’s (1992) insights, nor Menzies and List’'s ntarfactual approach, is a satisfying solution.Bot
approaches tend to ignore the fact that not alhe@synous counterfactual dependencies are causal
dependencies, and that the relation between furatioroperties and their realizers is differentrthe
relation between, e.g., determinables and theardehates (more on this in Section 3).

®> See Hempel (1980), Crane and Mellor (1990) andtito (1999).

® Towards the end of the paper, | will argue thathsa physical explanation might not be complete.



it is safe to exclude the idea that the heart’sterice has two complete and independent
causes that can co-exist; one couched in functideehs and one a physical
explanation. Failing to exclude such a possibivyuld go against the assumption that
nature is simple.

However, there is a difference between this exclugiroblem and the exclusion
problem for mental causation. Exclusion problenesganerated by what Jaegwon Kim
(1993) called “the principle of causal-explanat@xclusion”, which says that there
cannot be two complete and independent causesdiwea effect. When we are talking
about mental causation, mental and physical cdosédike irreconcilable rivals since
both of them seem to suffice to bring about theeaffand there is no dependency
relation between them that can be seen as a wayofodihe exclusion problem.
Supervenience, realization and determination wéfereml as candidates, but none of
them succeedédThe lesson to be extracted from these failurésink, is that what the
exclusion principle asks for is not a relationshgtween properties, but one between
causes. That is, what needs to be shown is notrtbiatal properties depend on physical
properties or vice-versa but that mental causesnental causation, to put it more
clearly, depends on physical causation, or vicsa/efo put it in yet other words, the
action of mental properties must depend on theomatif physical properties, or the
other way around (see Kim, 1993).

In contrast to this, the confrontation between filvgctional explanation and the
physical explanation summed up in (a-d) may be daicbe only apparent. The
functional and the physical explanations ac two independent causal explanations.
Rather, the functional explanation explains thesptat explanation, for it explains why
the physical process takes place. This kind of tianal explanation is able to tell us
why a certain process takes place in the way gdgdace and, as a result, why e.g.,
hearts grow and endure, while a lot of other thiags eliminated. We cannot answer
these questions without mentioning functional props. We have a causal story
couched in physical terms, but still we can aslselwes why such a causal process took
place. We cannot do that on most occasions: thumgshappen the way they happen.
However, at least since living organisms appeaneithé world, there are some causal

processes whose occurrence can be explained; answéwhy questions” that go

Whether it is sufficient or not depends precisetyour understanding of what it is for an explamatio
be sufficient. Perhaps an explanation can be cereibdsufficient in one context, but not in another.
" See author (2001) and Walter (2007).



above and beyond the chain of local causes, andéxpdain why such a chain exists in
the way it exists. As | said, this is not the ustede: there is no such explanation for the
movement of the planets, or for the collapse of evanctions. But there are also
processes of selection in the world, and the oeocgs of those processes can be
explained only by mentioning functional propertisisice it is in virtue of the functional
properties that a particular instantiates thasiseélected—or its categorical physical
properties are selected. | take it that we canealty understand how life evolves if we
do not take functional properties into account. ¥deld have an adequate account of
the order (even the causal order) of events armbd gecord of the types of things that
endure and the types of things that disappeamvkeutould lack an explanation of why
things happen that way.

So suppose the physical explanation for a hearésmgo there covers the
development and ongoing existence of a heart frgmyaical point of view. The idea is
that we can ask why such a process takes plade an@ answer that it does so because
the heart is a blood pump, and having a blood pisngpod for an organism. In general,
we can say that the living world is the way it echuse natural selection has shaped it
that way, and that in selection processes whammortant is what entities can do,
regardless of their constitution.

However, a question springs to mind, namely: dbesaction of physical causes
really depend on the functional properties of amg# It seems that the CCP excludes
such a possibility. The process that we say hdsetaccounted for in terms of what
entities can do must have, and indeed has, a timggeause which is physical; for such
a process is nothing but a chain of physical caasdseffects which has as its origin a
physical cause. That is, if the response descrilmye makes sense and constitutes a
plausible solution to the exclusion problem (attign it seems we have not got very
far; in fact, we have taken a step backwards, spéak. Let me explain.

We started with an exclusion problem: that betwleetional properties and their
realizers. We said that in selection processegjcatal properties are not the causally
relevant properties: a heart is there not becadusasithese or those categorical physical
properties but because it is, or can be, a bloadpwHowever, this response was not
entirely satisfactory, because even if categogcaperties are ndahe cause of a heart’s
being there, there must be a physical explanatorit$ existence: the heart is there

because it is the end point of a chain of physieaises and effects that account for its



existence. So we have a new exclusion problemdltkat this new exclusion problem
admits a solution: the physical explanation is umntexplained by the functional
explanation. In general, physical processes inwblue selection processes occur
because selected entities have certain functicoglepties. If those entities had not had
such functional properties, the physical storyte world would have been different.
Yet if this is the claim, then we have a new prahbléor the physical story of the world
is simply a chain of physical causes and effecth wo place for external influences.
Thereby, any discrete piece of that chain has aatantecedent that is physical, and
this is contrary to what is suggested by saying Hwmne physical processes (those

involved in selection processes) have functionakea.

So it seems that we arrive at a dead end. It isd@hee kind of dead end that haunts
other contemporary emergentist proposals. For nestain a series of work, Charbel
Nifio El-Hani and othefshave struggled to come up with a notion of dowmivar
causation which nonetheless respects the CCP.dBagproceeds as follows. Exclusion
arguments for physicalism are enthymematic argusae@ne of the premises left
implicit is that all causation in the world is dfet same kind, that is, that causality is a
homogeneous kind. To my knowledge, only Tim Crad®96) has made this
assumption explicit in the context of the mentalsaion debate. However, Emmeche,
El-Hani and some other philosophers of biologyluefced by the work of Kauffmann,
hold that we should distinguish between at least kinds of causation. Following
Aristotle, they have labelled these, “efficient’datiormal” causation, and their idea is
that some effects can have both kinds of causésieet and formal. Thus, physical
properties caefficientlycause their effects, whereas emergent propéaigslly bring
about those same effects.

According to this account, emergent properties rave-physical properties that
self-organizing complex wholes have. For instarecdiying cell, an organ such as a
brain and an individual organism are self-orgamjziself-preserving gutopoetig
complex wholes. They are ultimately composed ofsptal entities, but they have a
peculiar tendency for self-preservation and torayeatheir constituent parts so that the
whole functions in a particular way. In turn, thetion of formal causation comes to

this: emergent properties, which according to #usount are properties of these self-

8 See El-Hani and Pereira (1999) and El-Hani andnEaie (2000).



organizing wholes, impose constraints on the waysiglal laws are applied. Thus, the
behaviour of molecules in a cell, which is a phgbkimatter that obeys physical laws,
cannot be fully explained if we do not take intocaant that such behavious
constrained by the molecules’ being elements ofddlé The same account can be
applied to individuals and communities. Suppose waaut to account for the behaviour
of the members of a soccer team. In principle, grigydo what they do because they
have some causal powers of their own. However, aenat fully explain their
behaviour if we forget that they form a team whichas its own dynamics. This
dynamics imposes constraints on what players ddh $hat it is not possible to fully
explain their behaviour by focusing solely on thasnndividuals. Roughly: their causal

powers are activated or inhibited depending ordghamics of the team.

Now, the problem is this: a physicalist may agre&t tconstituents of a whole
exhibit peculiar behaviour in virtue of their beirgpnstituents of such a whole.
However, she may add that the constraints that g@nésts talk about are themselves
explainable in physical terfhsThe cause of the peculiar behaviour of molecwigisin
the cell is due only to the interplay of the caupalers of the molecules and of
whatever other components of the cell, or extratallelements, have to be taken into
account. Which physical laws rule the behaviouthaf constituents is not a matter of
high-level constraints: the physical laws that @pplied are the physical laws that rule
the behaviour of those constituents when they htegether in that kind of situation.
Similarly, the cause of the peculiar behaviourt@ players in the team is solely due to
the interaction of the individuals that composéthie activation of the causal powers of
one individual may inhibit the activation of theusal powers of another (which would
be active in another scenario) but this does naanmbat the possessors of causal
powers are any other than the individuals themsellre conclusion, certain patterns
emerge in so-called self-organizing self-preserwrigples, but they have low-level

causes: there is no formal, or indeed any othet &irdownward, causation.

Before moving on to discuss this issue under difiepremises, | want to consider
another possible solution to the exclusion problard). What | have proposed above is
that the functional explanation explains the phglsexplanation, so that the two kinds

° See Davies (2006) for further consideration & fosition.



of explanation are not independent. Another wainterpret what | have suggested is
that | was arguing for a duakplanandunstrategy. This strategy, when applied to the
exclusion problem for mental causation, says thatet is no conflict between mental
and physical causes because physical causes ytng hodily movements whereas
mental causes cause actions that are not reduoibledily movement& The answer to
the present problem would be: the propeplanandunior the functional explanation is
not the heart’s being there, as claimed in (c),thatwhole physical process whose end
point is the heart’s being there. As the physigalcpss in question comes to an end
with the heart’'s being there, we also explain whg heart is there, but we do so

derivatively.

Now, it is possible to take a different dwadplanandunmapproach. We may say
that what we explain with the functional explanatie not this heart’'s being there, but
the existence of the kindheart That is, what we explain when we invoke the prgpe
of being a blood pump is why a certain kind of thexists at all; and as we explain why
a certain kind of thing exists as such we alsoarpthough this time derivatively, why
an instance of such a kind “is there”. That is,explain why this heart exists because
this heart belongs to a class, or a kind, whosgt@xce as such we can explain.

This response depends on a distinction that ngihalbsophers would be willing
to accept. However, | think it can be argued thatd is a distinction between a kind
and its extension or the set of individuals that examples of such a kind. Now, if this
distinction is conceded, then it is possible to ¢hst a physical explanation is
insufficient to account for the existence of, etge kind:heart A physical explanation
may well explain why all the individuals that begpto such a kind exist, but it cannot
account for why the kind as such exists. The sbexplanation that accounts for the
existence of kinds is the explanation that mentitwsfunctional properties of hearts. If
we ask ourselves: “why does a kind suctheart exist in the world?” we are forced to
answer “because its instances have certain furatiomoperties, in particular, because
they pump blood”. That there is this sort of expl@on becomes apparent when we
think of, “why this instead of that” questions. Wisythere théneartkind instead of the
kind: x? It is not satisfactory to say that it is becaysa know that the story of the
world is such that hearts have survived aadhave gone out of existence. Rather, the

19 See Hornsby (1997) and Marras (1998). For a dison of this view see author (2004b).



answer is that instances of theart kind were replicated because the kind as such
(hearts as such) was adaptive, and that it wastimddpecause hearts are blood pumps.
In contrastxs as such were not adaptive because, for instémeghad no dispositions
that were beneficial to the organism. So, evernéf plurality of hearts exist, or have
existed, because they are the end points of diffecbains of physical causes and
effects, the kind of thing exists because it imdaptive kind.

Now, whatever the plausibility of this distinctitbetween explaining the existence
of a kind as such and explaining the existencefnstances, the account does not
work. The reason is that we want the model to callecases where a disposition is
converted into a teleological function and thisdkiof response would only cover the
case of t-functions generated by natural selectibm.see this, let us go back to
Dretske’s theory of mental causation. Dretske aigbat a neural structure, N, can be
recruited to indicate F (so that it acquires tlienistion of indicating F) in virtue of its
indicating F. That is, N acquires the functioniofhfy when Fs are around because it has
fired in that situation in the past. We would thsaty that the disposition to fire when F
has been converted into the t-function of firingewh~. Now Dretske claims that the
main recruitment engine is not natural selectionlbarning, so that N does not have
any function until a learning process recruitsoit firing when F. So N fires when F
because N itself, i.e., this particular group otimoms, fired when F. There is nothing
here going on at the level of kinds: the selectionrecruitment— process proceeds at a

nominalistic level, so to speak.

Robert van Gulick (1993) developed an account oftalecausation that
resembled Dretske’s. The main difference was thalewn Dretske’s account activated
neurons had backward-looking dispositions (indigat, i.e., being caused by F), in
Van Gulick’s they had forward-looking dispositiofsausing this or that). That is,
according to van Gulick, it is the forward-lookidgspositions of neural structures that
make them cause what they cause. In his view, ia,ldyaing a dynamic self-preserving
and self-reproducing organ, recruits physical s$tmés according to their causal
capacities, and because they have such causalittegpaand therselectively activates
them. Take an injured brain, says van Gulick: & tieurons that have been injured were
previously displaying an important function for theganism, the brain wiltecruit



some other neurons to take on, if possible, thealavole that was temporarily |&'st

This account, then, includes the fact that brarocstires have properties of the
sorthaving the function of having such-and-such a chrda (i.e., they have a mental
property iff they have been recruited to play ataiar causal role). According to
Wright's analysis this means: (i) brain structuhgléil such-and-such a causal role; (ii)
they are “there” (instantiated or active, in thése) because they can fulfil that role. In a
nutshell, there has been a process of selectior (Reruitment) in which the functional
property acted as a causal factor. Now, what isomant at this point is to look at the
differences between this kind of process and selegirocesses in evolution. The main
difference is that whereas it can be argued thaluéen recruits kinds (not this heart or
that heart, bubheartas a kind —this kind of thing) in an injured bré&ims theseneurons,
or this brain structure, that is recruited. This means that functional explanation
explains exactly what a physical explanation wanglain, namely why these neurons
fire now. Physics provides two kinds of explanationthis fact: first, these neurons fire
because they have been activated; second thepdoause there was a certain process
(described in non-physicalist terms as a recruitmmocess) which resulted in a
connection between these neurons and the neuromg dletivate. The second
explanation competes with the functional explamatand it is not possible to avoid the
clash by saying that the functional explanationufoas fire because they had the
disposition to fire) has a differeakplanandum

3. Explanation and Causation

From the preceding, we have seen that there isoom rfor the causal efficacy of
dispositional properties: they cannot cause a physffect; they cannot cause the
physical process that ends in such an effect; laeg ¢annot cause anything that is not
physical. In spite of all this, from now on | watet argue that explanations couched in
dispositional terms are irreducible, necessaingl causal An explanation is causal,
according to many authors, iff it informs about taise of thexplanandumThis can
be read either in a liberal way, such that an exgilan is causal as long as it contains
some information or other about the cause ofekglanandumor in a strict way, so

that for an explanation to be a causal explanatianust mention the cause of the

* The brain is constantly recruiting neurons, mgkimem grow new tendrils in order to establish some
new connections and thus realize new functionss #aid that the brain can be rewired in this way i
about twenty minutes (see Bennett and Barden, 2001)



explanandumUnder the first reading, a causal explanationiongprinciple be replaced
by another, more informative explanation, with thest informative being the one that
mentions the cause directly. Under the second mga@di causal explanation cannot be
replaced by another that is more informative. Thueshave a kind of criterion here: if
we have a good, true, explanation which informsualibe cause of the effect and
cannot be replaced by another that is more infawmathen,prima facie such an
explanation is mentioning the cause of teplanandum As | want to say that
functional explanations are not replaceable by nmfiegmative explanations, we arrive
at a contradiction: dispositional properties shobdéd causes, but they cannot be (as
indicated by all that has been said above in mfato exclusion problems). Now we
could be content with the antinomy but it is prafde to resolve it in one way or
another. My proposal is to give credit to our expl@ry demands.

In what follows, | want first to show that the €@ intuitive, criterion for causal
efficacy works (to repeat: that if we have an erptéon which (a) informs about the
cause of thexplanandunti.e., it is a causal explanation — &l cannot be replaced
by a more informative one, then that explanatiorsinne mentioning the cause of the
effect to be explainéd). This will make me revise what other philosopherstably
Frank Jackson and Phillip Pettit, have to say aliotihen, | will move back to remind
us what kind of explanations functional explanagiohthe sort considered here are, and
why they cannot be replaced by a physicalist exgtlan. This re-states the problem of
exclusion we have been struggling with. Howeveg, pnessure to find a compatibilist
solution to this problem grows once we grant thatcfional explanations are causal
explanations; that is, once we cannot simply exeliushctional causes or claim that the
work of functional properties is screened off by ttvork of physical/categorical
properties. Thus, in the last part of this sectiovill argue for a compatibilist solution

to the exclusion problems developed here.

The criterion | have proposed for causal efficatates that a certain event is
causal if and only if it is mentioned in a causgdlanation which cannot be replaced by

another without a loss of information. Many philpeers have made use of an

12 «Causal explanation” is used here in its libehse, meaning an explanation which provides
information about the cause. This use entailsttiexe can be causal explanations that do not pitk o
causes directly. In turn, this entails that theesteent of the criterion: “a certain event is cauf§at is
mentioned in a causal explanation which cannoeptaced by another without a loss of informatias,”
not circular. It would only be circular if the iméed meaning of “causal explanation” were the tstrie,
according to which an explanation is causal onlydftes the cause directly.



explanatory criterion (to little avail) in order &wgue for the causal efficacy of higher-
level properties (see, notably, Fodor 1990). Sditsetask to be undertaken is to show
that the explanatory criterion proposed here isedkht from the one used by such
philosophers. In particular, | will try to show hatheir criterion and the criterion |
propose identify different things as being causafficacious. Then | will argue that the
results of using my new criterion match our intuits.

Fodor (1990) argued for an explanation-driven idieation of causes (in
particular for an explanation-driven identificatiami higher-level causes) along the
following lines: special sciences have laws that@erfectly predictive and explanatory.
The best explanation that we have for the predictivccess of a theory is its being true;
but that a theory is true means that the entitipestulates exist and that the causes it
invokes are the causes of the events it explairslldws then that the explanations of
the special sciences identify the causes of tigdlanandadirectly, that is, that when
we explain, e.g., a certain piece of behavioureirms of a belief-desire pair, we are
providing the causes of such a piece of behavitduwe further take it that the
predicates of the special sciences pick out funetigoroperties, this means that
functional properties are causally efficacious rdigss of what exclusion problems tell

us.

Fodor’s criterion can be summed up as the clairhdaHaw is strictly causal (i.e.,
it cites causes directly) insofar as it is predietand explanatory. However, this account
is not right: a law can be predictive and explanagven though it cites causes only
indirectly. This was first shown by Block (1990)daalso made clear by Jackson and
Pettit (1990). According to those authors, the amptory and predictive success of a
law or theory (or a family of either) are compagittb their providing only incomplete
information about the causes of thekplananda That is, it is not true that the only
explanation for the explanatory success of a thesoitg identifying causes directly.

Block, for instance, explained how a functional lexytion can be seen as a
partially informative explanation that is completdy a categorical explanation.
According to him, the use of a functional predichtags with it the information that
one of its categorical bases brought about thetsfte be explained, thus excluding the
intervention of any other property. This view ohf@tional explanations can reconcile
the putative fact of the causal inertness of digpos with their illuminative use in

explanations: the functional explanation can beswm®red as a pointer to the



categorical explanation, i.e., the one that citeectly the cause of the effect to be
explained. An explanation such as “the glass blm@ause it was fragile” is true and
causal under the first, liberal, reading describdve: it informs about the cause of the
breaking of the glass. However, it does not picktbe cause of the breaking directly.
Rather, what an explanation such as this says ast ttie glass broke because it
instantiated one of the realizers of the functigrabertyfragility.

Hence, Block’'s account of functional explanatioebuts Fodor’'s explanation-
driven identification of causes: not all succes&fyplanations are causal on the strict
reading of what it is for an explanation to be @huslowever, it does not rebut the
criterion for identifying causes proposed here., Bacording to that model, functional
causal explanations can always be replaced by m@oanative explanations, namely
by those which cite the cause of tleaplanandumdirectly, i.e., by categorical

explanations.

Thus, the explanatory criterion for identifying sas that | have proposed is
different from more liberal criteria such as Fodomoreover, it can be said that some
of the arguments that count against the latter deegive support to the former, given
that it delivers the right results, so to speakm(ely, that the usual functional
explanations do not mention causes). However, tbpgsal needs more argumentation.
It has been said that Jackson and Pettit (1990) ddveloped a rebuttal of Fodor’s
argument for the causal efficacy of higher-ordesperties. Theirs resembles Block’s
except in one point: Jackson and Pettit explicdlgim that functional explanations
provide some information that is lost when they aéstituted by categorical
explanations (which, on the other hand, they asswaree the onlyreal causal
explanations). Now, if they were right, | would leato say that functional explanations
are causal, since functional explanations cannaoepkaced by any other explanations
without a loss of information. This would be hightyoblematic, for what | wish to
argue is thatonly somefunctional explanations (those which explain seébect
processes) are causal. So let me discuss JacksbrPettit's account in order to

reinforce the plausibility of the explanatory crite for the identification of causes.

Jackson and Pettit (1990) put forward a model ghhevel explanation called
“program explanation”. The general idea is thaigintevel property can “program” for

the presence of an efficacious low-level propertythe same way that a computer



program is relevant to a change in a computer screamely, by ensuring the
occurrence of some mechanical process within thepoter. In virtue of such
programming, high-level explanations acquire cawshdvance (though not efficacy).
For instance, the water's being at boiling tempematis causally relevant for the
breaking of its container because the water’'s mgiliemperature programs for the
occurrence of a low-level process, e.g., a molehalgng a certain momentum, which
brings about the effect. This notion of programmiagks ontologically loaded, as if
Jackson and Pettit were speaking about a spediftt &f causation whoseelata are
high-level events on the one hand and low-levetg@sses on the other. However, their
use of the notion is epistemic, and what they afigubat explanations of the sort just
mentioned provide information that “someone in pgs®n of the process account may
lack” (J&P, 1990: 130). A program explanation tellsnot only that a certain low-level
process brought about the effect, but also thiings had been somewhat different, the
effect would have taken place all the same. Meniprthat the water was at boiling
temperature provides the information that a certamlecule or group of molecules
cracked the containeand that the container would have broken all the sawe af
those molecules had not cracked it (because tHmdpoemperature ensures that there
are molecules with the momentum required to crdek dontainer). An explanation
couched in a low-level vocabulary cannot providat tkind of information, so we are
led to conclude that the higher-level explanatianrot be replaced by any other.

Thus, even God would need to know that the watexr ataboiling temperature in
order to know that the container would have crackeeh in those worlds where none
of the molecules that actually did the crackingéhanough momentum to do it. God
can predict that if the molecules that broke thetaimer had not broken it, then some
others would have, provided the action of the formmolecules is pre-empting the
action of the latter. However, having the inforroatithat the water was at boiling
temperature ensures more than this: it ensurestiiratontainer would have cracked
even if such molecules were not pre-empting th@maif others. It tells you that the
average momentum is high enough; thus it tellsthatiif the molecules that had a high
momentum in this world had not had it, then thesoiimat had a low momentum would

have had such a high momentum.

Now, this can be debated. The water in the contageeives an input of energy,

and the energy received is such that we know thietesmolecules will increase their



kinetic energy in such a way that they will strikeme molecular bonds of the
container. In the actual world, molecudeincreases its kinetic energy in the way
described and hits a molecular bond at placé we change the initial conditions
slightly, then it is molecul® that strikes a molecular bond at pl&eSo it is true that
someone in possession of the process account ¢mdy dontainer broke because
moleculea hit a molecular bond &) lacks some information. However, the information
she lacks is why such a molecule struck the coatalhmight have happened randomly
or, as was the case, because the water’'s energyevaased. Once she is informed that
the hitting took place for the second reason, ¢ lnows how the counterfactuals go
and, in particular, that the container was goingreak anyway. So the knowledge that
is relevant is not knowledge of a higher-level @y which programs for the cause of

the breaking, but knowledge of the causal antedeafesuch a cause.

Jackson and Pettit use other examples to illustiaé@ point. For instance,
suppose that a lift has been built so that it halienever its load weighs more that 65
kg, and that it is loaded with 75 kg and halts. Wikahe explanation for its halting?
That it halted because it was loaded with 75 kbesrause it was loaded with more than
65 kg? The first explanation points to the actwalse. However, the second cannot be
replaced by the first, for it provides counterfadtinformation lacking in the first.
Again, this interpretation of what goes on is dabl. For one thing, it is not clear that
determinates screen off the causal efficacy ofrdetables® a red traffic light makes
you stop regardless of what shade of red the Igghdr having mass makes you subject
to some physical laws, regardless of what masshappen to have. Why do we have to
concede that the cause of the lift's halting ig thavas loaded with 75 kg? | think that
that position is not compulsory, and that it can asgued, with at least the same
conviction, that the cause of the halting was thatlift was loaded with a body that
weighed more than 65 kg. Thus, if you only haveghecess information you do lack
some information. But | would say that what yourahd know is the cause.

According to Jackson and Pettit, functional expleoms are a species of program
explanation. However, they say that “[a] programplaration tells you about how that
history [the history as it actually went] might lealbeen” (1990: 130). This is so in the
case we have just considered: the lift would haakel in all and only those worlds

13 See Stephen Yablo’s (1992) famous discussiome@uétermination relation.



where what went in it weighted more than 65 kg. $hme can be said about a bull's
charging against a red cape. It does not mattet shede of red the cape is: the bull
would have charged anyway, provided the cape wds kowever, a functional
explanation cannot provide that kind of informatidime explanation “the glass broke
because it was fragile” does not tell you what woldve happened if the molecular
structure that realizes fragility in this world hbden absent. It only tells you that the
glass would have broken in all those worlds whemaes other realizer dragility was
present. Note that what this means is that thesghlasuld have broken in all those
worlds where another categorical cause of the bmgakwas present. This is not

informative. God would know that much without hayithe concept of fragility.

So | conclude that Jackson and Pettit fail to shioat there are non-replaceable
causal explanations which do not mention the canfsehe explanandum Their
examples do not form a unified class; but whatngartant is that they do not
exemplify cases where (a) effexis brought about by causewhile (b) there is a non-
dispensable explanation efthat does not mentiondirectly. In particular, they do not
show that our usual functional explanations are replaceable by categorical
explanations. If you have the categorical explamatthen you know the cause and the
causal path followed by the cause. The functiomplanation is less informative than
that, because it only provides vague informatiooualthe cause (“it is one of my
realizers”) and tells you about the causal pathwvéler, it does not really tell you how

things might have been had that cause been absent.

| proposed above that we could adopt the followpnigpciple: if an explanation
informs about the cause of tegplanandunand it is not replaceable by any other, then
it is a strictly causal explanation. Program exptaons looked like counterexamples to

such a principle because, allegedly, a programaggpion does not pick out the cause

% In author (2001) | argue that the determinabkefueinate relation is fundamentally different frone
functional property/realizer relation. One of th#faetences has to do with causally relevant infatiora a
determinable concept, saRED, is causally informative in that it may give yon igea of where (i.e., in
which worlds) a certain causal relation holds -aitdis wherever the causal event instantiates theeptyp

of being red, regardless of what shade of red #taimtiates. However, a functional concept is
informatively vacuous in this respect. The concefpbeing a sleeping pill is the concept of having a
property which causes one to sleep. This meanstligatexplanation “I fell asleep because | took a
sleeping pill” only tells you that you would haedlén asleep provided you had ingested a pill whiati
something that would have caused you to sleep. iShitonly tells you that the worlds where theisal
relation holds are the worlds where it holds, drat is it.



of the effect directly, although it contains somedal information that the strictly
causal information lacks. | have tried to show thaey are not, in fact,
counterexamples. So | think it is safe to adopt pnyciple at least as a default
principle; and in particular, | think we can addptin with regards to functional

explanations.

Now, are functional explanations such as, “the theathere because it pumps
blood” non-replaceable? What kind of informationtley give us that cannot be given
by non-functional explanations? It may seem thatytlgive us modal information:
ceteris paribustheheart would be there no matter what it was madasfong as it (or
rather, its ancestors) had the disposition to pihopd. (Contrast this with: the glass
would have broken no matter what it was made olpag as it was fragile, i.e., as long
as it was made of something that could cause @akimg.) This is informative: it tells
us that we will find the heart in all those worldéere its ancestors have a certain
disposition. God would not know this if he only heategorical information. Ironically,
he must know that there are selection processeieirworld and that they pick out
entities by what they can do. This appliesh&art as a kind: we can expect to find
instances of thlaeartkind in all those worlds where there have beeecsign processes
and blood pumps have been adaptive. It appliegrdiftly if we want to explain the
existence of a particular heart. In that case,ltbat could be slightly different from the
way it is, and it would still be there as long & ancestors were efficient blood

pumps®.

> The modal information functional properties pdwiin these cases can be seen as analogous to the
modal information provided by determinables whetedwinables are causally efficacious. If a pigeon
pecks at red things, and we find it pecking ataxlst circle, we know that it would have peckedhgit
circle in all the worlds where the circle had be¢a different tonality, as long as it had beepraatity of

red. That is, the determinable demarcates the sptfeworlds in which we find the effect occurring.
Analogously, when we know that a heart is thereabse it pumps blood, we also know that the heart
would have been there even if it had been physiddifferent and even if the physical process that
generated it had been different as well (and asen if the fundamental physics of the world hadrbe
different). The analogy breaks down, however, if take into account that the heart's being a blood
pump does not by its own guarantee its existenzeaeart to exist, for instance, it is necestiaay it is

in a body that does not reject it, that its anasstielonged to organisms that were, in generall wel
adapted to the environment, and that they belongearganisms for which blood pumping was
beneficial. That is why we can only say that tharhevould be there as long as its ancestors pumped
blood, ceteris paribus.This means that functional properties cannot deatarthe boundaries of the
sphere of worlds in which the effect takes placeestly as determinables do. In any case, | ddhok

that this argument from modal information tise argument for the causal efficacy of functional
properties. The main reason to believe that funefi@xplanations are causal is the one developétkin
next paragraph, namely, that they give us a kinthfofrmation that we would otherwise miss (that is,
regardless of whether this information has, or da#shave, the modal implications that | thinkais



So | think there is some modal information one womliss even if one knew all
the causal history of the world. However, the intgot point is this: one would never
be in a position to completely explain why cert#imgs endure or do what they do
while other things disappear or do some other thidg might look at the world and be
able to track its causal history. We would thus tbe¢ some types of things have gone
out of existence while others have been replicatetiendured. We would also see that
some structures start doing things that they diddodbefore. We might think that there
Is nothing else to be explained: physical laws ¢iste the world and its entities in one
definite direction. Yet, the fact is that theres@mething else to be known. We can find
a more illuminating explanation of why some thiregglure and others disappear, and
such an explanation is couched in functional teragsiptive entities —i.e., entities that
can perform certain functions— tend to endure.testwhose causal powers are not of
interest to selection or recruitment processes temtisappear while many other entities

do what they do because they were able to.

Summing up: explanations of the sort “the heathese because it pumps blood”
are non-replaceable. This means that they are lcaxigkanations, at least according to
the principle proposed above, i.e., that if a goadsal explanation is non-replaceable,
then it must count as causal. As noted before, dbrgradicts the conclusion of our
discussion of exclusion problems. We could acdeptcontradiction and leave it at that,
in the hope that it can be solved in the futuresame way or other. However, it is
obviously better to have something positive to @agut this antinomy.

In the mental causation debate, some have argueddompatibilist position (see
Horgan, 2001, Bennett, 2003, Burge, 2007). It keviise possible to try and adopt a
compatibilist stance here. In order to argue fothsa stance, | propose to let the
explanatory facts guide us. Causes are discoverdtiei process of explaining why
certain things happen. That is, our metaphysickva our epistemology. So, if we
have a non-replaceable explanation of an eventiave identified its cause. However,
what if such an event is shown to have anotheraggpion, i.e., another cause? Well,
insofar as this new explanation is not replacebpléhe first one, we should adopt it as
well. This is actually what happens with functioealplanations of selection processes
and their physicalist counterparts: functional exgitions cannot be replaced by
physicalist explanations without a loss of inforroat but physicalist explanations

cannot be replaced by functional explanations eitRaysicalist explanations provide



one kind of information —mechanistic, let us salgattis absent from the explanation
couched in functional terms. In a nutshell, the turds of explanation must coexist
because each throws a different, unique, lighthenetvents to be explained. This being
so, we have to conclude that there are two diftekamds of causes operating here.

This is only part of what we have to do, for thendosion amounts to a re-
statement of the exclusion probléniThe trip has not been in vain, though; exclusion
problems are usually seen as contests where athe piarticipants loses. Given that we
cannot have two causes for one event, one of thaipel causes must go. This is the
idea we have been assuming all along: some furadtexplanations seem to be strictly
causal explanations, but they cannot be, since pheative effects have another causal
explanation. So, functional properties must betifldow we have to see things in a
different way: if the argument from the non-repkuéity of functional explanations
works, then the exclusion problem cannot be sobxeduling out the causal efficacy of

functional properties. That means that we havea& for another solution.

It may seem that if we cannot exclude either ofttl participants in the contest,
we cannot but conclude that there is causal ovemaétation. However, this is not the
only possibility. There are two other paths a cotilydest may try to follow; one
successful and the other not. First, the compeatilihay deny that there actually is an
exclusion problem after all. As noted above, exoligproblems are generated by the
principle of causal-explanatory exclusion. In tuthis principle is grounded on our
explanatory practices: we do not accept two caegplanations that offer alternative
complete explanations for the same event. The rhgsagal principle which claims that
there cannot be two complete sufficient causesofoe event (except in cases of
overdetermination) is derived from the explanatmrpnciple. Now, given that, it seems
that we can still accept that there are two corepseifficient causes for one eveatjn
some cases, namely, in those where we are proaecépt two alternative explanations
for e. Going back to our case: functional explanatioxglan why a certain entity is
there in a way physical explanations do not anchearDo we feel that we have to
exclude one of these two alternative explanatioN&l, leaving feelings to one side,
we can see that the possible exclusion problerarisialy not as pressing as it is in the
mental causation debate, for instance. So, supwesare convinced that we lack the

16 | thank an anonymous referee for pressing thistpo



epistemic pressure required to generate an exaysioblem between functional and
physical causes. Then, it seems, we could keep both

This path is unsuccessful, however, because clgirthat both functional and
physical properties are causes means acceptingthibgt are overdetermining their
effects. This result should not be surprising, givhat the principle of causal-
explanatory exclusion can be read as a definitiazaasal overdetermination. In effect,
the principle simply tells us what causal overdeiaation consists of, namely, having
two independent complete causes that do not exaade othér. Thus, if we concede
that we have two complete and independent causgsvaninsist that they are both

causes, we are thereby claiming that we are faxicagse of causal overdetermination.

The second path towards a compatibilist responseoi® promising. It amounts
to denying that the explanations are indeed altem@omplete explanations. If | am
right, the functional explanation provides a kinfl ioformation that the physical
explanation does not provide. The reverse is atse: tthe physical, mechanistic
explanation gives us a kind of information that thiectional explanation cannot. Thus,
it can be said that functional and physical expiana are complementary —and not
alternative— explanations, and that the one comgpleéhe other. The principle of
explanatory exclusion tells us to exclude one af explanations when these are both
complete; by denying that functional and physicaplanations are both complete
explanations, the strictures of that principle ander apply. This, | suggest, is the best
way to avoid having to choose between functional @hysical causes, without
eventually saying that they overdetermine theie@f.

Does this mean that the CCP is false, after al& @iepends on how we state it. If
the CCP is construed as the claim that every phlysifect has aompletephysical
cause, then my position contradicts it. Howevee, @CP can be construed in a weaker
way; as the claim that every physical effect hadhysical cause. This construal of the
CCP allows for the existence of complementary cau$eonce again, we construe our
metaphysics in the light of our epistemology, thisak reading of the CCP looks more

plausible, for if my proposal makes sense, theeeplysical explanations that are not

" The principle of causal-explanatory exclusionssaiere cannot be two independent and complete
causes/causal explanations for a given event, e&xoegases of overdetermination. What | say is,that
when read right to left, this is a definition ofesdetermination: there is overdetermination if andly if
there are two complete and independent causesgioea event.



completé®. Furthermore, | do not think that the rejectiontioé strong reading of the

CCP is far-fetched. It is difficult to show any iart of the CCP to be true, at least
when “the physical” is taken to be characterizeddayrent or future) physics itself, and
not simply defined as “the non-mental” (see Mont@@03, author, 2006, forth.). So, in
principle, the task is even more complicated if tagant of the CCP we want to argue
for is the more ambitious version.

As an anonymous referee points out, this propesstili a bit too programmatic.
One would surely want to have a more definite ide# how basic physical causes and
functional causes complement each other. From Wwastbeen said, the basic physical
explanation and the functional one seem to be p@ts of a complete causal
explanation. This would mean that the two kindsaise are parts of a complete cause;
but what exactly does that mean? It cannot bethiegt are parts of a cause in the sense
that a bodya's weighing 10 kg is only a part of the cause ob tiaodies’,a + b,
weighing 20 kg. So, in what sense are basic phlyaiwd functional causes parts of a
complete cause? | am afraid | have not worked auarsswer to this question. | have
tried to convince the reader that functional angsptal causes complement each other.
However, going forward implies having some ideawboow causes of apparently
different sorts may work together, and, as | salack an adequate answer to that
problem.

In the context of the mental causation debate, rT@lerge (2007) explores a
position which may bear some similarities to thee aadvanced here, though his
proposal is much more programmatic. There (pp. 8- he claims that perhaps we
should clarify the notion of mental causation irder to explain how mental and
physical causes are not in competition, but worlconcert and non-coincidentalfy
However, he claims, “we do not have a satisfyindaratanding of mental causation, or
indeed any causation” (2007: 381). There is a nutlogical point here that | want to
subscribe to. Burge recognizes that one of thestémkour theories of causality is to
explain how mental and physical causation are ctitipaThat is, he proposes to take

mental causation as a fact, and to construe ooritdseof causality (and of mentality) in

8 We can even concede that every physical effesahsufficient physical cause, as long as suffiyjen
does not entail completeness. Such a link fromicgeffcy to completeness can be broken if we take
sufficiency to be context-dependent. An explanatiauld be sufficient insofar as it is sufficient éme
context or another. Thus, the CCP can be readeasldim that for every physical explanation therai
context where that explanation is sufficient. Thianstrual of the CCP allows for the existence of
complementary causes, for it permits there to lmtextts where the physical explanation is not sigfit

9 He adds (p. 381): “The two types of causatioarntjeoperate together in some systematic way. What
that way is remains to be understood”.



view of that fact. The general point, then, is thathaps our notions of causality are ill-

developed, at least in the sense that they doeiptus to explain some things we would

like to have explanations of. According to whatavl been saying, one of these things
is that functional and physical causes complemaah ®ther (in the cases | have dealt
with). This, | have tried to argue, is a fact. Thony proposal, if right, could be taken to

be anexplanandunfor a theory of causality. Unfortunately, | do rwve a theory of

causality that can account for it.

Now, let me close by taking a very brief look a¢ firoblem of mental causation,
for it may seem that the picture | have been derefpcould shed some new light on it.
My own view is pessimistic: there is no new insigit offer. If mental properties are
functional properties, and mental properties competh their realizers for the same
effects, then there is no hope that they can bsesaretske (1988) argued that mental
properties are structuring causes: what they exgavhy some neurons fire when they
fire, and not directly why this body moves the wayoes. This would make mental
properties causal, at least according to the arguinkave developed here. However,
Dretske’s theory was heavily criticized in the riies. One of the most telling criticisms
was that according to Dretske’s view, mental properwere merely past-operative
causes while we want them to be here-and-now cadde=haviour (see Horgan, 1991).
Now, if this is so, that is, if we are really andegly convinced that the mind’s causal
work consists of triggering behaviour, then merdalises cannot but compete with
physical causes; and probably lose the contest.cbhgpatibilism | have argued for
cannot be exported to the mental causation delospite what Horgan, 2001, or
Bennett, 2003, hold). For, what seems to be the sathat mental explanatiosan be
replaced by physicalist explanations: that is asieéhe conclusion to be extracted from
the discussion about functional explanations ofsiwe “the glass broke because it was
fragile” in this section. We had better not wantmad properties to be functional
properties and at the same time to trigger behaviee will end up suffocating theth
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