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1. Why Emergence?

Make no mistake; emergence matters. If thereare higher-level
emergent properties, capable ofdownward causal influence,
then it matters forhow we relate to the world. It justifies the
thoughtthatyou couldintervene onfactorssuch asstress in
orderto produce, through downward causal influence, desired
changes atlowerlevels.

There is plenty of evidence of emergence ina varietyofsciences
and notjust medicine (Ellis etal. 2012). Mol ecules are not the
sort of thing we can intervene upon, exceptin special
laboratory conditions, butit seems that we caninteract with
macro-level phenomena andtherebychange the position of
an assemblage of molecules.

Thatisjustthe practice, however. The problemhas always been
how itworksintheory,and howit does so withoutwreaking
havocupona fairly successful way of understandingthe world.
There is an idea thatall othersciences reston, and are
ultimately explained in terms of, fundamental physics.
Emergentismis at odds withthisbecauseittells us that the
bottom level isn’t everything.

A keytaskisto understand exactlywhatis beingasserted by the
emergentist,and whichis thus denied bythe reductionist.

We acceptthe objectionfrom bruteness (e.g. Strawson 2008: 65).
There has to be some intelligible sense in which emergent
phenomenon, E, emerges from its base-level phenomenon, B,
ratherthan from anythingelse;orthatEisjustfree floating
(as informs of substance dualism). The emergence of E cannot
be justabrute fact.

2. Weak and Strong Emergence

In particular, we need to understand strongemergence, where
something genuinely novel emerges in nature. What does that
mean?Whatis noveltyandhow is it generated?

Weak or epistemic emergence is where the emergent phenomena
are saidto be surprising, inexplicable orunpredictable (e.g.
Bedau 1997, Chalmers 2006, Wilson 2016). We will be | ooking
foranaccountofstrongemergence, sothataccountwill not
concern our states ofknowledge orignorance.

Here are some ofthe mostsignificant cases of alleged (strong)
emergence for philosophy:

e Life emergingfrom lifeless components
e Mind emergingfrom mindless components
¢ Meaning emerging from meaninglesscomponents

e Free agency emerging from nomologically constrained
components

e Social phenomena emerging from individual components

These all seem prima facie like cases of strong e mergence; but
thatmaybe mereillusion.We need an account of strong
emergence that would tell us what conditions have to be met
inorderforanyoftheseto countas genuinelyemergent.

Emergent phenomena are typicallyunderstoodto be higherlevel
than thatfrom whichtheyemerge. The notions of relatively
higher-andlower-level phenomena can be outlined in a
metaphysically innocuous way in terms of part-whole
composition. If one set of phenomena jointly composes
another phenomenon, then itis lowerlevel than it.

There are other challenges, such as the two set by Kim (2006):

i. Emergence is defined in terms of whatitis not (Eis not
reducible to B). Consequently, being emergentis nota unitary
orhomogeneous relation.

ii. Can we show that emergent phenomena are not
epiphenomenal? Specifically, how can we explain their
downward action without violating the principle of the causal
closure of the physical?

Consequently, we aim to give anaccountof strong emergence
thatisstated in positive terms, to addressi. [t concerns what
must (positively) happen in orderfora phenomenonto count
as emergent, instead of what must notbe the case (absence
of reduction).

Once we have given our positive account, we willaddress Kim’s
second challenge and explain why, in our view, strong
emergence need not automaticallyviolate a principle of the
causalclosure of the physical. We argue, instead, however,
thatitdoes violate the causalclosure of the micro-physical or,
you could say, causal closure of the basal level. But that, as we
will show, is a different matter.

3. Emergent Causal Powers

We assume that particulars have causal powers or dispositions
(Mumford & Anjum 2011) and that properties are clusters of
powers (Shoemaker 1980). Because theycan be parts of larger
particulars, these powers sometimes compose to make
resultant powers. We cansaythatthe powersofthe wholes
willbe higherlevel thanthe powers of the parts ofwhich they
are composed.

Itwill be useful first to understand cases of the composition of
powersthatfallshortofemergence. Not all higher-level
powers will be emergent, by our lights, because they might fail
to provide anygenuine novelty.

There is a simpleideathatwe wantto exploitin understanding
whatis meant byemergent: thatemergent phenomena are
those where wholes have powers that are not possessed by
their parts. A potentialproblemwiththisideais articulating i t
ina waythatmakesemergence an ontologically serious
notion, andavoids it becomingubiquitous.



We start bygiving some examples (van Gulick 2001) that are too
weak to count as strong ontologicalemergence. But the cases
will get progressively more significantuntilwe arrive at our
own view, which does count as strongontological emergence.

A. Mere composition

Compositionalone —what we will call mere composition —gives us
only a weak form of emergence. If one added two parts
togetherto form a whole, where the first weighed 4kg and the
second weighed 6kg, then the whole would have a

property/power, of weighing 10kg, that none ofthe parts had.

This is not emergence. Amere addition of powers (Wimsatt 1996
cases),as we have here, does not adequatelysatisfythe pre-
theoretical requirement of novelty for emergence.
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Figure 1: linear composition of powers represented as vectors

B. Nonlinear composition

There mightbe caseswherethe powers of the whole are not
mere aggregates ofthe powers of the parts. Thefirst sort of
caseisanonlinear composition ofthe powers of the parts.
Nonlinearitywas foratimeseenasa keyideain emergence
(Wilson 2013).

Buteven ifvalues composein anonlinear way, thisstilldoes not
deserve the mantle ofstrongemergence. We do not have
emergence ofa new property here: the composition alters the
degree of power only ratherthan emergence of anew power.

Figure 2: nonlinear composition

C. New properties

Van Gulick also discusses modest kind emergence. This is where
the whole hassome qualitythatis differentinkind from the
qualitiesof the parts. E.g. where something is coloured even
though its partsare not, oratabletopis square thoughits
parts are twotriangles (Martin 2008: 51).

This alsoallows too much to count as emergent. Composition is
merelyaggregation alongwith the appropriatere latedness,
which we think is still not strong enough. What the
emergentist needs is thatthe emergent properties are of a
radicallydifferent kind fromthose of the base properties.

D. The causal-transformative model

We advocate a causal-transformative model of emergence in
which some powers emerge only from the powers of the
components interacting, and being changedby their causal
participationinthe whole. There must be atleast a qualitative
changeofthepartsinvirtue ofhavingentered into a whole.

E.g. 1: chemical bonding involves qualitative changes in the
elements whichenterintothe bonding. Informing a whole,
the parts have to undergo change, as in the formation of H,0.
Water has a power to put out fires, but neither of the
components of water can put out fires.

E.g.2: quantum entanglement. When two partides are entangled,
theyeffectivelyform a causally connected single unitinwhich
the numerical identity of the parts has beenlost.

It is clear that modest kind emergence does not meet this
standard. The two triangular partsdonotchangeinvirtue of
forminga square. Indeed, they mightnot make a square if
theydid undergo change.

Emergent powers of wholescannotthen be mere aggregates
because the parts themselves change, losing at least their
qualitative identity, inorderto enterintothat whole. And itis
thus bya power enteringinto a relation withanother that a
new, holistic power emerges.

The causal transformative account gives us strong ontological
emergenceina perfectly naturalistic way, without resorting to
anydeus exmachina ‘magical’ or ‘spooky’ device. It differs
from othercausalaccounts (O’Connor & Wong2005).

4. Simultaneity of cause and effect

The issues of emergence vs reductionism and top-down vs
bottom-up causation traditionally have been separated.

Emergence orreduction is seen as a matter of constitution, which
is a synchronous relation: what constitutes and what is
constituted must existatthe sametime.

Issuesof causationare typically understood as diachronicas they
are purported to involve a temporalasymmetry: causesoccur
before their effects, itis said. Itis thus alleged that you cannot
give a causalaccount of ‘horizontal’ emergence (Gillett 2002).

However, there is a weight of argument for understanding
causationas a matter of synchronicitytoo: see Aristotle, Kant.
The floor might first get wet and then, only later, does
someonesliponit. Yetthe causing of someone sslipping only



occurs atthetimethatsomeoneisincontact with the wet
surface.

Do we thenhave two differentinter-level relations thatcan hold
synchronously: constitution and causation? Or do they
amount to the same? We will see that they are closely
connectedas we understand emergence as a special case of
bottom-up causation inwhichphenomena are created that
are capable oftop-down causing or “demerging”.

This reconceptualises the discussion. Usually, emergence is dosely
allied with top-down causation. We say it creates the
possibility of top-down, butitisactually as special form of
bottom-up, where, through a causal transformation, the base
creates radically new kinds of higher-level powers.

5. Top-down Causation: Demergence

If there are higher-level and emergent phenomena of the sort we
have described, it creates the possibility of top-down or
downward causation.

This is where achange orinterventionata higherlevel producesa
changeatalowerlevel. Reductionists who accept that nature
is stratified intolevels willthink that all causationis bottom -
up, forinstance that biochemistryis directlyresponsible for
feelings of stress. It is clear that our account is anti-
reductionist:itisholistinsofar as wholes have different
powers from their parts.

Whatis neededis thatthe causal powers that have emerged then
have autonomyfrom the parts; from theiremergent base. E.g.
a living organismhas a powerto self-sustain, for instance,
involving the regeneration of living cells when old ones die,
fuelled bythe high-level behaviour of taking in nutrition. A
desireto eatisthe emergent powerthatcruciallyis exercised
inthe case:foritisa power, the exercise of which is able to
ensure the continued functioning of the whole through
changesin and replacement of the parts.

6. Advantages of this account
There are advantagesof ouraccount. We mention five:

First, it does not contain any epistemic element. Indeed, the
causal-transformative accountis consistent with the facts of
emergence, inits particular cases, being entirelysdentifically
accessible (e.g. Cairns-Smith 1985 on the origin of life). Hence,
we couldknowhowE emerges fromB byunderstanding how
the component parts of B relate causallyinorderto produce
E. This veryclearlydistinguishes stronge mergence from weak.
And, in focussing onlack ofexplanation orprediction of the
emergent phenomena, weak emergentists getit wrong.

Second, unlike the subset view (Wilson 1999, 2016), we provide
an ontological account of the alleged novelty of e mergence.
The emergent feature has differentpowers from the base.
With the subset view, the emergent feature hasfewer powers
thanthe base because theyare a mere subset of them.

Third, a more credible account of the causal autonomy of the
emergentis provided. Claims of the autonomy of E within the
subsetviewcanbe questioned, for example. Instead, we posit
some powerinEthatwasn’tamongthe powersinB—the new

emergent powers — and thereby we provide a stronger
accountofautonomyandholism.

Fourth, our characterisation of emergence is a positive one, in
answerto Kim’s first challenge. InKim’s account, a property E
is emergent when it depends upon butis notreducible to B.
We provide positive conditions for what musthappento E in
orderforitto countas emergent:through theirinteraction,
the parts undergo a change from which the whole they
compose has anew power.

Fifth, this is a serviceable conception of emergence. Itis neither
too easy for phenomena to count as emergent nor too
difficult. Not everything countsas emergent but nor does
nothing. Theaccountappliestothesorts of cases we pre-
theoreticallyexpectto be emergentand not to others.

7. Causal closure

Now to the second challenge that Kim raised againstemergence.
Itis widelyacknowledgedthatanytheorythatallows strong
emergence has to respondto this problem, which concerns
the alleged causal closure of the physical.

Emergent phenomena seemingly threaten this view. SupposeE is
emergentlydependentonB. If Eis supposedto be able,
through downward action, to cause B*, then the base level
cannotbe causally closed.

The issue seems espedallyurgent whenitis mental states that are
allegedto emerge from physical states. For here, itis said, the
causalclosure of the physical is under attack if mental states
are capable ofdownward causalaction.

Given this problem, it seems that the emergentist must either:

a) providea goodreasonwhycausal closureisto berejected,or

b) showthatheraccount of emergence does notviolate causal
closure.

Option a) is sometimesdepicted as a rejection of physicalism, thus
a non-starter. Itis partlyso as to avoid this that Wilson (2016)
offers the subsetview, whichisaformofresponse b). The
powers of Eareasubset of those of B, hencethereisasense
in which bothEandB canbe causesof B*. This allows that an
effectis systematically overdetermined by E and B but without
violating the principle of causal closure.

We are going to saythat physicalismis not the problem, here,
even though we offera type-a) response: that causal closure
should berejected.

In the firstplace, weinsistthat e mergence is not a threat to
physicalism, nor vice versa. There is no reason why the
emergent phenomena, inouraccount,arenotalso physical.
We offeredthe example oflife emerging from lifeless parts,
butthatinno waysuggests thatorganisms are not physical.
Theyare just higher-level, and emergent, physical things.

The causal closure of the physical looks to be at risk, however,
when we concentrate overlyonthe mind-body problem, a nd
assume a sharpdivision betweenthe mentaland the physical:
a division perhaps supported by the acceptance ofthe mental
as emergent. Butthe case skews the debate. We allowthat it
could be perfectlyexplicable howE emerges from its base.



And in other cases, there needbe no automatic assumption
thatthe existence of E threatens physicalism.

Whatreallyseemsto be theissue, then,isthe causal closure of
the basal level. One can contest that without challenging the
truth of physicalism. Our account is a threat to micro-
physicalism, if that is the view that the onlysignificant
causationoccurs withina micro-physical level. We do indeed
denythe causal closure of the basal, but we have explained
whyand showninwhatwaywedo so.

Onlya committed reductionist hasto defend the causal closure of
the basal,andputtingitin these terms allows usto question
whatgoodevidence there would be for such areductionism.

Hence, if we decide infavour of emergentism, it makesno sense
toraisetheissueofcausalclosure as if itis a subsequent
objectionto thatview. Thereasons forallowinghigher-level
phenomena willhave already been considered.

Itshouldalso be notedthat ouremergentismstill givesa special
placetothebaselevel.ltisfromthe base propertiesthat
higher-level properties emerge —theyare causallydependent
onthem—aslongastheyenterinto the ‘right’ causalrelations
with each other. So it is consistent with the idea that
everythingis ontologically dependentinsome sense on micro-
physical entities (see Paoletti 2016).

However, emergent powers canactuallyaffect whatthere is in the
base, effectivelymakingnew B-level phenomena, such as
when sdentists intentionally synthesise new elements, like
ununoctium, thatdonotnaturallyoccur.

Because we have a causal-dispositional-transformative account of
emergence, E-phenomena are not solelydependent on micro-
physical entities since E also depends on them being
appropriatelyrelated such thatthey become a successful
mutual manifestation partnership.

In ouraccount, this means that the basal level is inturn changed.
When the base elements enterintothose causal relations,
theytransform suchthatsometimestheycan no longer be
treatedas the underlying elements or units.

The higher-level whole nowhasto be understood as the unit
because it makes no sense to disaggregate it into its
components. Theyhave been altered, as we see with quantum
entanglementand other cases.

We contend, therefore, thatitdoes make sense to reject the
causalclosure of the basal level.
8. Conclusions

Our aim was to provide a credible account of what strong
emergence couldbe. We believe we have succeeded in that
aim, including by showing that

e the account of emergence does notdepend on our
epistemicstates,

e itcan have a positive characterisation,

e itcapturesthesenseof noveltythatisassociated with
the notion of emergence,

e prima facie casesof emergence could be accounted for,

e thereisnoautomaticthreattophysicalism from our
causaltransformative emergence.

Whatemergence doesthreatenis the causal closure ofthe basal
level, but that really is no surprise from a theory of
emergence.

One cannot, therefore, take wholesas aggregates of partsin that
theirdispositions to behave willnotbethe mereaddition of
the dispositions of their parts. Entitiesinourontology must,
therefore, be given an appropriate-level consideration.
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