Chapter 7

Functions and Norms

Nothingmakessensén biology, exceptin thelight of evolution
— Dobzhansk

For a long time the biologist treatedteleologyas he would a womanhe could not
do without, but did not careto be seenwith in public. The conceptof [genetic]
programmeéasmadeanhoneswomanof teleology

— Jacob,The Logic of Living Systems

In chapterd and6 | aguedthatwe candefinethetruthandmeaningof abeliefin termsof the
successfulctionsthatit playsarole in. Thisthenleft the problemof determiningwhatactions
shouldbe consideredguccessfulandwhy? Darwin offersonepossibleanswerandin this chapter
I discusswhy, andhow, we shoulduseit.

7.1 Functional Explanation and Darwinian Norms

Accordingto Darwin, a productof naturalselectionis successfuif it contributesto thereproduc-
tion of the organismthat carriesit®. This criterion of successor norm, canbe appliedto traits,
suchashearts,or particularevents,suchasa singlebeatof a heart: if a vertebratehadno heart,
or if it hada coronaryattack,thenit would be lesslikely to reproducghanonethatdid. We can
alsoapplythis criterion of successgjuite naturallyto behaviour, andto particularactionsandthe
internalrepresentationthat underliethem. For example,a frog is morelikely to reproducdf it
catchesa fly thanif it misses.Thereforethoseoccasion®n which the neuronsn its retinotopic
mapfire whenafly is presentanbe considereguccessests proto-beliefaboutthe presencef
an‘eatablething’ wascorrect.(\We shallseehow we canextendthis criterionof correctnesso the
productsof socialevolution, includinghumanbeliefs,in thefinal chapter)

Why shouldwe usethis Darwiniannorm ratherthanary other? Thereasonis thatit makes
possiblea new way of makingsenseof systemghatevolve over time. Remembethatthe origi-
nal problemDarwin ponderedvasthatthe naturalworld seemedso successful. Every organism

10r, moreaccuratelyif it contributesto theability of thatorganismto pasonits genes Theissueof therelationship
betweerthereplicationof genesandthereproductiorof organismswill bethe subjectof chapters8 and9.
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seemeerfectlyadaptedo its ecologicalniche,andevery partof every organismseemedapti-
mally designedo allow the wholeto survive andflourish. Every partof natureseemedo fulfill
a function for thewhole. Paley drew the obvious conclusionthatthis designwasGod-given, but
Darwin daredto suggesthat this order could be explainedby the mechanisnof naturalselec-
tion. In otherwordsDarwin naturalised functionaldescriptionf nature(in the sensedefinedin
chapter3). Paley knew that the naturalworld wasfunctionally organisedbut only Darwin could
explain why.

Naturalisationnormally works ‘from belon’ by shaving how the behaiour of a whole is
producedby the workings of its parts. But oncethe mechanisnof naturalselectionis in place
thena new kind of explanationis possible,namelyfunctional explanation. It is now possible
to explain the workings of the partsin termsof the contribution that they maketo the whole.
For example,why do heartspump blood? The usualnaturalisedj.e. mechanical, explanation
is that heartspump becausehey have chambersand valvesand rhythmic control systems.But
the functionalexplanationis that heartspumpbecausehis helpsthe animalsurvive. Functional
explanationis explanationfrom above, ratherthanfrom below; it accountdor the existenceof an
entity in termsof its effects, ratherthanits causes.This type of explanationonly worksbecause
naturalselectiorcanexplainwhy effectsof thattypein thepasthave ledto theexistenceof entities
of thattype today Heartsexist because they (or rather their ancestorspumpblood,andso on.
Millikan definesthis asthe Direct ProperFunctionof anentity (1984):it is whatthe entity exists
in orderto do; it is the Purposeof the entity; whatit existsfor.

Theadwantageof usingthe Darwiniannorm, ratherthanary other is thatit enablesis make
senseof the history of the system.This is becauseave areusingthe samecriterion of successhat
evolution uses.The Darwiniannormis aforce thatoperatesvithin nature ratherthana criterion
thatwe areimposingon naturefrom without. TheDarwiniannormis anaturalised norm. Consider
this example. It is fairly crassbut it makesthe distinctionclear Supposeve arecontemplating
a bluebellwoodin spring,andchooseto analyset usingthe normof ‘looking pretty’. Thewood
succeedd meetingthatnorm,andthisin turn definedunctionsfor its variousparts:the bluebells
have the function of providing a splashof colour, the leaves on the treesfulfill the function of
providing dappledsunlight,andthe wormsin the soil fulfill the function of aeratingthe soil and
keepingthe whole thing healthy This normtells us something aboutthe wood; but it obviously
tells us little aboutits history, aboutwhy it existsin its currentform. For this we have to usethe
Darwiniannorm. Accordingto Darwinthefunctionof thebluebellgsto attractpollinatinginsects,
thefunctionof theleavesis to photosynthesisandshadeout competitorsandthefunctionof the
wormis to makemoreworms:the Darwinianfunctionexplainswhy eachof theseentitiesexist.

Thetheoryof naturalselectionallows usto usethe functionof anentity to explain its history.
However, if wewantto understandhe history of a systentherearetwo distinctquestionsve can
ask. Thefirst how did the system get like it is now?, i.e. we canaskaboutthe pasthistory of the
system.But we canalsoaskwhat will happen to the system in the future?, i.e. we canaskabout
its future history. Now aslong asthereare no major disruptionsto this system,andaslong as
all changeis incrementalandgradual,thenthe answerto thefirst questionwill alsoanswerthe
second Bluebellsexist now becauséehey attractednsectdn thepast,andin anundisturbedvood
this situationis unlikely to changeadically. But supposéhatthebluebellswerestolenby anavid
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gardenertransplantetb agreenhousegndartificially pollinatedin orderto grow nev commercial
varieties.Now whatmatterdor thefuturehistoryof theflowersis their ability to attractcustomers,
ratherthaninsects.Thefunctionsof anevolvedsystemchangeassoonasa hew selectve regime
comesnto place.TheProperfunction— i.e. thefunctiondefinedby pasthistory— hasremained
the same but the currentDarwinianfunction haschanged.We areusingthe samenormin each
case— i.e. reproductve success— but in onecaseto understandhow the systemgotto how it is
now, andin the otherto explain how it will changen thefuture. The samenormyieldsdifferent
functionsin eachcase.

7.2 TheFunction of ‘Function’

Whatis the function of the conceptof ‘function’? Whatexplanatorypurposedo we wantto use
it for? Is it supposedo explain the pasthistoryof a systemor its future? Most of the discussion
in the philosophicalliterature hastried to definea single, unitary, conceptof function (seefor
example Wright (1973), Cummins(1975), Neander(1991), Bigelow and Pamgetter (1987),and
Millikan (1984)(1993)(1999).But thereis no reasorto expectthata singleconceptcananswer
bothquestions.

Accordingto Millikan (andWright) thefunctionof anentity must accounfor its occurrence:
it is theability of theancestoref anentityto fulfill thatfunctionthatexplainswhy it existsin that
form today ThusMillikan’ s ProperFunctionis very similar to whatwe usuallydescribeasthe
‘purpose’of anentity; i.e. whatthatentity existsfor. In otherwordsit is a teleological concept
of function, similar to Aristotle’s Final Causewhich ‘pulled’ naturaleventstowardssomefuture
goal. But Darwinshavedhow the samefunctionalorganisatiorcouldbe explainedby theforceof
naturalselection'pushing’ from the past. Therefore asMayr (1982)argues,Darwin’s teleology
is not strictly the sameasAristotle’s but is moreof anas if teleclogy— whathe calls teleonomy
— i.e. anexplanationof why teleologicaldescriptionsvork sowell, ratherthana naturalisation
of final causeper se.?

It is oftenassumedhatfunctionsmust beteleological.Howeverthereis anothemway of defin-
ing normsandfunctionsbasednoton the historyof anentity, but onits effects. Suchapproaches
aregenerallylabelledconsequentialist. Anscombg(1958)originally invokedthis termto describe
theoriesof ethicalnorms,suchasMill andBenthams Utilitarianism, or AristotelianandMarxist
ethics(Miller, 1981).To putit crudely accordingto thesetheoriesanactis consideredethically)
correctif it contributesto a stateof maximal happinesseudaimonia, or communism,respec-
tively. Corverselyif theactleadsto a statethatoneconsiderdad(suchasmaximalunhappiness,
dystopia,or to the continuanceof capitalism)thenthe actwaswrong. And if the actmakesno
positive contribution eitherway thenit is ethically neutral. Giventhesenormsfor judginganact
then,in certaincircumstancepne canderive a non-teleologicakenseof ought. For exampleif
oneis givenanumberof choiceghenwe canuseconsequentialigtriteriafor judgingwhichis the
best. Thatactis thenwhatoneought to do. Thusconsequentialigheoriesstartfrom normsand
thenderive oughts ratherthanvice versa asteleologicaltheoriesdo.

2Actually this is not quite true. Aristotle himself consideredh proto-Darwiniantheory of evolutionaryteleology
thathadbeenproposedy Empedocle¢seeAristotle’s Physics, 11.8). Aristotle agreeghatthis would be anexampleof
teleologicalcausatiorbut rejectsit on purelyempiricalgroundssincehe saw no evidenceof descentvith modification
in nature.Thuspurposvenesss notana priori partof Aristotle’s teleology just ana posteriori explanationof it.
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(Obviouslythepossibility of deriving oughtsrom normsdepend®nassumptionaboutagengy,
i.e. aboutthe metaphysic®f counterfactuahssertionshatanagentcould have acteddifferently
Doesit makesenseo saythatwe oughtto do somethingwe are physicallyincapableof? This
problembecomeselevantin section11.3wherel discussthe role of utopiasin forming ethical
judgementsbut doesnot affect the currentdiscussion.)

The normsthat consequentialisrdefinesfor an entity arederived from the normsof its con-
sequencesBenthamandMill believedthatmaximisinghappinessvasa goodthing sothey con-
cludedthat actsthat contribute to it are alsogood. Similarly it is the goodnesof Aristotle’s
eudaimonia andof Marx’s communisnthatenabledhemto definenormsfor socialacts.In short,
endsjustify means. The samebasicstratgy works for biological functions: we candefinethe
correctfunctionof anentity on thebasisof its Darwinianconsequencesatherthanits Darwinian
history. The historicalfunction of a transplantedluebellis to attractinsects but its consequen-
tialist functionis to attractcustomers.

Consequentialistndhistoricalnormssene differentpurposesThey arecomplementargnd

sowe shouldusethemboth. However it is interestingto notethatin mary caseghe consequen
tialist approachs of morepracticaluseto biologiststhantheteleological.

For example,whatis the function of a behaiour thatananimallearnsin orderto survive in
novel circumstanceghat werenot partof its evolutionaryhistory? Millikan arguesthatall such
lifetime innovationsmustbe the productsof innatelearningmechanisms— suchasthosediscor-
eredunderlyingSkinneranoperantconditioningin Aplysia (Carev et al., 1983)(Havkins et al.,
1983). Theseinnatemechanismwill have somewell-definedevolutionary history, and hence
a ‘direct’ properfunction, from which the function of the lifetime innovationsmay be derived.
Thereforethe existenceof derivedproperfunctionsfor learnedoehaioursdepend®ontherebeing
aninnate‘endto flexibility’ in thebrain,asMillikan putsit (1984,p46-48).

An historical(i.e. teleologicalyanalysisof thefunctionalorganisatiorof brainsencouragethe
view thatthe brainis dividedinto discreteandinnatemoduleswith highly specialisedunctions
(Millikan, 1993,p49)— caricaturedasthe ‘Swiss army knife’ model. Now thereis certainlya
growing body of evidencefor suchmodularisationPinker 1998). But the plain fact is that we
shouldnot assume it is universal,nor arewe ever to likely to be ableto determinethe evolution-
ary history of particularbrainmodulesin practice(Lewontin, 1998). And nor mustdevelopment
‘bottom out’ in innatemechanism quite theway thatMillikan requireg Elman,1995).A con-
sequentialisview of functionoffersa morepracticalalternatve. The progresghatwe have sofar
madein investigatinghefunctionalorganisatiorof brainshasmostlycomefrom anunderstanding
of therole thatthey play in the currentbehaiour anddevelopmentof the organism,ratherthan
their individual evolutionary history (Kennedyet al., 1995). It is still necessaryo usethe Dar
winian normto makesensef thefunctionalorganisatiorof brains,but we usuallydo this without
knowing muchabouttheir evolutionaryhistory. Of courseoncewe uncover someaspeciof how
brainswork — i.e. how they enablethe animalsurvive andflourish andso meetthe Darwinian
norm— thenthenext olbviousquestionis to askhow evolution producedhosemechanismsBut,
in purely practicalterms,a consequentialisanalysisof functionis of moreimmediateuseto a
neuroscientisthananhistoricalone.
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7.3 TheFunction of Behaviour

Theconsequentialistiew of functionis alsoconsistentvith thatwhichunderpingheinvestigation
of animalbehaiour. Tinbegen(1951)famouslydefinedfour questionghatthe ethologist— or
ary otherbiologist— canaskof atrait: how is it causedhow doesit develop,whatdoesit do,and
how did it evolve? For example,supposeve ask'why doesourthumbmove in a differentway to
the otherfingers?’ We might give ananswerin termsof the anatomyof the hand(causal),or in
termsof its embryology(developmental) or in termsof its evolutionaryhistory (historical),or in
termsof whatit currentlyenableaisto do (functional).‘All of theseanswersvould becorrect:no
onewouldbecomplete’(Hinde,1982,p21). Tinbergenwenton to explain thefunctionalquestion
asfollows.

In attackingour problem,let us startfrom obsenables— i.e., from behaiour. But
insteadof studyingits causesve shall studyits effects;in otherwords, ratherthan
look backin time, aswe do when studyingcausationwe investigatewhat happens
asa consequencef the obsered behaiour. | shouldlike to stressthat this is an
investigatiorof cause-d&ctrelationshipswhich assuchrequiresexperimentaktudy
aswell asobsenationandspeculationit differsfrom thestudyof behaiour causation
merely by the fact that the obsered behaiour is the causeandthatits effectsare
studied;we follow eventswith time insteadof precedingeventsandwe determinean
animalssuccess(1965,p521)

And Tinbemgenexplicitly contrastghis investigationwith thatinto the origins of behaiour, ar
guing that‘they cansugges{though no more than that) the selectionpressureshat have in the
pastmoldedthe speciego whatit is now’ [p523]. Of coursethereis norigid distinctionin prac-
tice betweenthe forcesthat originally mouldeda behaiour andthosethat now maintainit. But
Tinbegenis arguing thatthereis, at least,a clearconceptual distinctionbetweenhistoricaland
consequentialiunction,andthereforewe candeterminehe consequentialisunctionthata be-
haviour senesnow in perfectignoranceof its evolutionarypast.

For the ethologistthe key problemin determiningthe functionof a behaiour is to determine
which of its mary causalconsequenceactually help the organismreproduce— andso succeed
in the Darwiniansense.And, asHinde notes,to answerthis questionit is strictly necessaryo
assesseproductve successvith andwithout the characte(1975,p6). This is rarely possiblein
naturally occurringpopulations— wherebehaiours tendto be universal— andso ethologists
experimentallyinterveneto testwhich factorsaresignificant.A classicexampleof thisis Tinber
gen’sinvestigationof the ‘fanning’ of the malesticklebackwhich is donemainly whenthereare
developingeggsin the nest.He foundthatwhenfanningis preventedor whenit is allowedbut the
nestis coveredwith awatchglasstheeggsdie. Howeverthey developnormallyin theabsencef
the maleprovidedfreshly aeratedvateris pumpedover the nest,suggestinghatthe function of
fanningis to ventilatethe eggs(Tinbeilgen,1951).

Millikan usesthis methodologicaproblemas an agumentagainstBigelow and Pargetters
consequentialishiccountof function,in which they attribute a functionto atrait ‘whenit confers
a survival enhancingpropensityon a creaturehatpossesseis (1987,p192). Millikan interprets
this asmeaning‘a trait thatenhance®r would enhancesurvival is one where,on averageover
the actual individualsin the specieshaving it would producea morefit individual thannot hav-
ing it'" (1993,p39). Sheconcludeghatif thetrait is universalin a population,with no current
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competitorsthenthe concepbof ‘enhancedropensityof survival’ is meaninglessSoif all male
sticklebackdan thenthatfanningcannotbe saidto enhanceheir fithess,sincethereareno non-
fanningsticklebackgo be enhance¢omparedo.

The counterargumentto this objectiondepend®nthefactthatfitnessis operationallydefined
astheexpected numberof offspringproducedy aclassof individuals;it is thereforea disposition
to reproduce And aswith otherdispositioral propertiegproblemsariseif we understandhemin
termsof actualoutcomes.RecallCarnaps agumentthatif the dispositionalpropertyof ‘being
soluble’is definedas‘dissolvingwhenin water’ thenthe claim that‘ X dissolhedbecauset was
soluble’is tautologougsection3.3). Similarly, if fitnessis definedasthe actualrateof reproduc-
tion thenwe facethe old canardthat ‘survival of the fittest’ is alsotautologous.Of coursethe
answeiis that‘solubility’ describesa propertyof a substancén virtue of which it dissohes,and
similarly ‘fitness’ describegpropertiesof organismsn virtue of which they differentially repro-
duce.Fitnesds ameasuref thereproductive power of anorganism

It maybethecasehatwe only discorerwhichsubstancearesolubleby puttingthemin water
but we shouldnot confusethe way thatwe measure propertywith the factsin virtue of whichan
entity holdsit. Similarly, thefunctionof thesticklebackfanningis notdefinedby thefactthattheir
eggsdied whenTinbeilgencoveredthemwith a watchglass. It is the causalprocessof aeration
(alongwith its effectson the eggs)that constituteghe functionof thefanning,notthe differences
betweenfannedeggs and covered ones. In short, it is possibleto definethe consequentialist
function of atraitin termsof therole thatit playsin thereproductiorof the organismnow, even
in theabsencef arangeof contemporaryor historical)alternatves.

7.4 Conclusion

In this chapterl have arguedthat we shouldusethe Darwiniannormto judge the succes®f a
biologicaltrait because¢his normnaturalisegunctionalexplanationsof naturalhistory, andsofits
the ‘idea of the good’ for scienceoutlinedin chapter3. But we canusethis normin two ways.
Thefirstis to explainthe origin of biologicaltraits. And the seconds to explain thefuturefate of
theorganismghatpossesshem.

In thefinal chapten will aguethatit is possibleto usethe samecriterionto definenormsfor
social traits— includinglanguagescience andethics— but this requiresthata Darwinian-type
theoryof naturalselectioncanbe appliedto socialhistory. Thisis the subjectof chapterl0. But
beforethenit is necessaryo definemorepreciselywhatwe meanby naturalselection.And this
is the subjectof thenext two chapters.



