
Chapter 7

Functions and Norms

Nothingmakessensein biology, exceptin thelight of evolution
— Dobzhansky

For a long time the biologist treatedteleologyashe would a womanhe could not
do without, but did not care to be seenwith in public. The conceptof [genetic]
programmehasmadeanhonestwomanof teleology.
— Jacob,The Logic of Living Systems

In chapters5 and6 I arguedthatwecandefinethetruthandmeaningof abelief in termsof the

successfulactionsthat it playsa role in. This thenleft theproblemof determiningwhatactions

shouldbeconsideredsuccessful,andwhy?Darwinoffersonepossibleanswer;andin thischapter

I discusswhy, andhow, we shoulduseit.

7.1 Functional Explanation and Darwinian Norms

Accordingto Darwin,a productof naturalselectionis successfulif it contributesto thereproduc-

tion of the organismthatcarriesit1. This criterion of success,or norm, canbeappliedto traits,

suchashearts,or particularevents,suchasa singlebeatof a heart: if a vertebratehadno heart,

or if it hada coronaryattack,thenit would be lesslikely to reproducethanonethatdid. We can

alsoapplythis criterionof successquitenaturallyto behaviour, andto particularactionsandthe

internalrepresentationsthat underliethem. For example,a frog is morelikely to reproduceif it

catchesa fly thanif it misses.Thereforethoseoccasionson which theneuronsin its retinotopic

mapfire whena fly is presentcanbeconsideredsuccesses:its proto-beliefaboutthepresenceof

an‘eatablething’ wascorrect.(Weshallseehow wecanextendthiscriterionof correctnessto the

productsof socialevolution,includinghumanbeliefs,in thefinal chapter.)

Why shouldwe usethis Darwiniannormratherthanany other? The reasonis that it makes

possiblea new way of makingsenseof systemsthatevolve over time. Rememberthat theorigi-

nal problemDarwin ponderedwasthat the naturalworld seemedso successful. Every organism

1Or, moreaccurately, if it contributesto theability of thatorganismto passonits genes.Theissueof therelationship
betweenthereplicationof genesandthereproductionof organismswill bethesubjectof chapters8 and9.
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seemedperfectlyadaptedto its ecologicalniche,andevery partof every organismseemedopti-

mally designedto allow thewholeto survive andflourish. Every partof natureseemedto fulfill

a function for thewhole. Paley drew theobviousconclusionthat this designwasGod-given,but

Darwin daredto suggestthat this ordercould be explainedby the mechanismof naturalselec-

tion. In otherwordsDarwin naturalised functionaldescriptionsof nature(in thesensedefinedin

chapter3). Paley knew that thenaturalworld wasfunctionallyorganised,but only Darwin could

explain why.

Naturalisationnormally works ‘from below’ by showing how the behaviour of a whole is

producedby the workingsof its parts. But oncethe mechanismof naturalselectionis in place

then a new kind of explanationis possible,namely functional explanation. It is now possible

to explain the workingsof the partsin termsof the contribution that they maketo the whole.

For example,why do heartspumpblood? The usualnaturalised,i.e. mechanical, explanation

is that heartspumpbecausethey have chambersandvalvesandrhythmic control systems.But

the functionalexplanationis thatheartspumpbecausethis helpstheanimalsurvive. Functional

explanationis explanationfrom above, ratherthanfrom below; it accountsfor theexistenceof an

entity in termsof its effects,ratherthanits causes.This typeof explanationonly worksbecause

naturalselectioncanexplainwhy effectsof thattypein thepasthaveledto theexistenceof entities

of that type today. Heartsexist because they (or rather, their ancestors)pumpblood,andsoon.

Millikan definesthisastheDirectProperFunctionof anentity (1984): it is whattheentityexists

in orderto do; it is thePurposeof theentity;whatit existsfor.

Theadvantageof usingtheDarwiniannorm,ratherthanany other, is that it enablesusmake

senseof thehistoryof thesystem.This is becauseweareusingthesamecriterionof successthat

evolution uses.TheDarwiniannormis a forcethatoperateswithin nature,ratherthana criterion

thatweareimposingonnaturefrom without.TheDarwiniannormisanaturalised norm.Consider

this example. It is fairly crass,but it makesthedistinctionclear. Supposewe arecontemplating

a bluebellwoodin spring,andchooseto analyseit usingthenormof ‘looking pretty’. Thewood

succeedsin meetingthatnorm,andthis in turndefinesfunctionsfor its variousparts:thebluebells

have the function of providing a splashof colour, the leaveson the treesfulfill the function of

providing dappledsunlight,andthewormsin thesoil fulfill the functionof aeratingthesoil and

keepingthewhole thing healthy. This normtells us something aboutthewood;but it obviously

tells us little aboutits history, aboutwhy it exists in its currentform. For this we have to usethe

Darwiniannorm.Accordingto Darwinthefunctionof thebluebellsis to attractpollinatinginsects,

thefunctionof theleavesis to photosynthesiseandshadeout competitors,andthefunctionof the

wormis to makemoreworms:theDarwinianfunctionexplainswhy eachof theseentitiesexist.

Thetheoryof naturalselectionallowsusto usethefunctionof anentity to explain its history.

However, if wewantto understandthehistoryof a systemtherearetwo distinctquestionswecan

ask. Thefirst how did the system get like it is now?, i.e. we canaskaboutthepasthistoryof the

system.But we canalsoaskwhat will happen to the system in the future?, i.e. we canaskabout

its future history. Now aslong asthereareno major disruptionsto this system,andaslong as

all changeis incrementalandgradual,thenthe answerto the first questionwill alsoanswerthe

second.Bluebellsexist now becausethey attractedinsectsin thepast,andin anundisturbedwood

thissituationis unlikely to changeradically. But supposethatthebluebellswerestolenby anavid



Chapter 7. Functions and Norms 75

gardener, transplantedto agreenhouse,andartificially pollinatedin orderto grow new commercial

varieties.Now whatmattersfor thefuturehistoryof theflowersis theirability toattractcustomers,

ratherthaninsects.Thefunctionsof anevolvedsystemchangeassoonasa new selective regime

comesinto place.TheProperfunction— i.e. thefunctiondefinedby pasthistory— hasremained

the same,but the currentDarwinianfunctionhaschanged.We areusingthesamenorm in each

case— i.e. reproductivesuccess— but in onecaseto understandhow thesystemgot to how it is

now, andin theotherto explain how it will changein thefuture. Thesamenormyieldsdifferent

functionsin eachcase.

7.2 The Function of ‘Function’

What is the functionof theconceptof ‘function’? Whatexplanatorypurposedo we want to use

it for? Is it supposedto explain thepasthistoryof a system,or its future?Most of thediscussion

in the philosophicalliteraturehastried to definea single,unitary, conceptof function (seefor

exampleWright (1973),Cummins(1975),Neander(1991),Bigelow andPargetter(1987),and

Millikan (1984)(1993)(1999).)But thereis no reasonto expectthata singleconceptcananswer

bothquestions.

Accordingto Millikan (andWright) thefunctionof anentitymust accountfor its occurrence:

it is theability of theancestorsof anentity to fulfill thatfunctionthatexplainswhy it existsin that

form today. ThusMillikan’ s ProperFunctionis very similar to what we usuallydescribeasthe

‘purpose’of anentity; i.e. whatthatentity exists for. In otherwordsit is a teleological concept

of function,similar to Aristotle’sFinal Causewhich ‘pulled’ naturaleventstowardssomefuture

goal.But Darwinshowedhow thesamefunctionalorganisationcouldbeexplainedby theforceof

naturalselection‘pushing’ from thepast.Therefore,asMayr (1982)argues,Darwin’s teleology

is not strictly thesameasAristotle’sbut is moreof anas if teleology— whathecalls teleonomy

— i.e. anexplanationof why teleologicaldescriptionswork sowell, ratherthana naturalisation

of final causeper se.2

It is oftenassumedthatfunctionsmust beteleological.Howeverthereis anotherwayof defin-

ing normsandfunctionsbased,noton thehistoryof anentity, but on its effects.Suchapproaches

aregenerallylabelledconsequentialist. Anscombe(1958)originally invokedthis termto describe

theoriesof ethicalnorms,suchasMill andBentham’s Utilitarianism,or AristotelianandMarxist

ethics(Miller, 1981).To put it crudely, accordingto thesetheoriesanactis considered(ethically)

correct if it contributesto a stateof maximal happiness,eudaimonia, or communism,respec-

tively. Conversely, if theactleadsto astatethatoneconsidersbad(suchasmaximalunhappiness,

dystopia,or to the continuanceof capitalism)thenthe actwaswrong. And if the actmakesno

positivecontributioneitherway thenit is ethicallyneutral.Giventhesenormsfor judginganact

then, in certaincircumstance,onecanderive a non-teleologicalsenseof ought. For exampleif

oneis givenanumberof choicesthenwecanuseconsequentialistcriteriafor judgingwhich is the

best.Thatact is thenwhatoneought to do. Thusconsequentialisttheoriesstartfrom normsand

thenderiveoughts,ratherthanvice versa asteleologicaltheoriesdo.

2Actually this is not quite true. Aristotle himself considereda proto-Darwiniantheoryof evolutionaryteleology
thathadbeenproposedby Empedocles(seeAristotle’s Physics, II.8). Aristotleagreesthatthiswouldbeanexampleof
teleologicalcausationbut rejectsit on purelyempiricalgroundssincehesaw noevidenceof descentwith modification
in nature.Thuspurposivenessis notana priori partof Aristotle’s teleology, just ana posteriori explanationof it.
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(Obviouslythepossibilityof derivingoughtsfromnormsdependsonassumptionsaboutagency,

i.e. aboutthemetaphysicsof counterfactualassertionsthatanagentcouldhave acteddifferently.

Doesit makesenseto saythat we oughtto do somethingwe arephysicallyincapableof? This

problembecomesrelevant in section11.3whereI discussthe role of utopiasin forming ethical

judgements,but doesnotaffect thecurrentdiscussion.)

Thenormsthatconsequentialismdefinesfor anentity arederivedfrom thenormsof its con-

sequences.BenthamandMill believedthatmaximisinghappinesswasa goodthing sothey con-

cludedthat actsthat contribute to it are alsogood. Similarly it is the goodnessof Aristotle’s

eudaimonia andof Marx’scommunismthatenabledthemto definenormsfor socialacts.In short,

endsjustify means.The samebasicstrategy works for biological functions: we candefinethe

correctfunctionof anentityon thebasisof its Darwinianconsequences,ratherthanits Darwinian

history. Thehistoricalfunctionof a transplantedbluebellis to attractinsects,but its consequen-

tialist functionis to attractcustomers.

Consequentialistandhistoricalnormsserve differentpurposes.They arecomplementaryand

sowe shouldusethemboth. However it is interestingto notethat in many casestheconsequen-

tialist approachis of morepracticaluseto biologiststhantheteleological.

For example,what is the functionof a behaviour thatananimallearnsin orderto survive in

novel circumstancesthat werenot partof its evolutionaryhistory? Millikan arguesthatall such

lifetime innovationsmustbetheproductsof innatelearningmechanisms— suchasthosediscov-

eredunderlyingSkinneranoperantconditioningin Aplysia (Carew et al., 1983)(Hawkins et al.,

1983). Theseinnatemechanismswill have somewell-definedevolutionaryhistory, andhence

a ‘direct’ properfunction, from which the function of the lifetime innovationsmay be derived.

Thereforetheexistenceof derivedproperfunctionsfor learnedbehavioursdependsontherebeing

aninnate‘end to flexibility’ in thebrain,asMillikan putsit (1984,p46–48).

An historical(i.e. teleological)analysisof thefunctionalorganisationof brainsencouragesthe

view that the brain is dividedinto discreteandinnatemoduleswith highly specialisedfunctions

(Millikan, 1993,p49) — caricaturedasthe ‘Swiss army knife’ model. Now thereis certainlya

growing bodyof evidencefor suchmodularisation(Pinker, 1998). But the plain fact is that we

shouldnot assume it is universal,nor arewe ever to likely to beableto determinetheevolution-

ary historyof particularbrainmodulesin practice(Lewontin,1998). And nor mustdevelopment

‘bottom out’ in innatemechanismsin quitetheway thatMillikan requires(Elman,1995).A con-

sequentialistview of functionoffersa morepracticalalternative.Theprogressthatwehavesofar

madein investigatingthefunctionalorganisationof brainshasmostlycomefromanunderstanding

of the role that they play in the currentbehaviour anddevelopmentof theorganism,ratherthan

their individual evolutionaryhistory (Kennedyet al., 1995). It is still necessaryto usethe Dar-

winiannormto makesenseof thefunctionalorganisationof brains,but weusuallydothiswithout

knowing muchabouttheir evolutionaryhistory. Of courseoncewe uncover someaspectof how

brainswork — i.e. how they enabletheanimalsurvive andflourishandso meetthe Darwinian

norm— thenthenext obviousquestionis to askhow evolutionproducedthosemechanisms.But,

in purely practicalterms,a consequentialistanalysisof function is of more immediateuseto a

neuroscientistthananhistoricalone.
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7.3 The Function of Behaviour

Theconsequentialistview of functionis alsoconsistentwith thatwhichunderpinstheinvestigation

of animalbehaviour. Tinbergen(1951)famouslydefinedfour questionsthat theethologist— or

any otherbiologist— canaskof atrait: how is it caused,how doesit develop,whatdoesit do,and

how did it evolve?For example,supposewe ask‘why doesour thumbmove in a differentway to

the otherfingers?’ We might give ananswerin termsof theanatomyof thehand(causal),or in

termsof its embryology(developmental),or in termsof its evolutionaryhistory(historical),or in

termsof whatit currentlyenablesusto do(functional).‘All of theseanswerswouldbecorrect:no

onewouldbecomplete’(Hinde,1982,p21).Tinbergenwentonto explain thefunctionalquestion

asfollows.

In attackingour problem,let us startfrom observables— i.e., from behaviour. But
insteadof studyingits causeswe shall studyits effects; in otherwords,ratherthan
look backin time, aswe do whenstudyingcausation,we investigatewhat happens
asa consequenceof the observed behaviour. I shouldlike to stressthat this is an
investigationof cause-effect relationships,whichassuchrequiresexperimentalstudy
aswell asobservationandspeculation;it differsfrom thestudyof behaviourcausation
merelyby the fact that the observedbehaviour is the cause,andthat its effectsare
studied;wefollow eventswith time insteadof precedingeventsandwedeterminean
animal’ssuccess.(1965,p521)

And Tinbergenexplicitly contraststhis investigationwith that into the origins of behaviour, ar-

guing that ‘they cansuggest(though no more than that) the selectionpressuresthat have in the

pastmoldedthespeciesto what it is now’ [p523]. Of coursethereis no rigid distinctionin prac-

tice betweenthe forcesthatoriginally mouldeda behaviour andthosethatnow maintainit. But

Tinbergenis arguing that thereis, at least,a clearconceptual distinctionbetweenhistoricaland

consequentialistfunction,andthereforewe candeterminetheconsequentialistfunctionthata be-

haviour servesnow in perfectignoranceof its evolutionarypast.

For theethologistthekey problemin determiningthefunctionof a behaviour is to determine

which of its many causalconsequencesactuallyhelp theorganismreproduce— andsosucceed

in the Darwiniansense.And, asHinde notes,to answerthis questionit is strictly necessaryto

assessreproductive successwith andwithout thecharacter(1975,p6). This is rarelypossiblein

naturallyoccurringpopulations— wherebehaviours tendto be universal— andso ethologists

experimentallyinterveneto testwhich factorsaresignificant.A classicexampleof this is Tinber-

gen’s investigationof the ‘fanning’ of themalesticklebackwhich is donemainly whenthereare

developingeggsin thenest.Hefoundthatwhenfanningis prevented,or whenit is allowedbut the

nestis coveredwith awatchglass,theeggsdie. However they developnormallyin theabsenceof

the maleprovidedfreshlyaeratedwateris pumpedover thenest,suggestingthat the functionof

fanningis to ventilatetheeggs(Tinbergen,1951).

Millikan usesthis methodologicalproblemasan argumentagainstBigelow andPargetter’s

consequentialistaccountof function,in which they attributea functionto a trait ‘when it confers

a survival enhancingpropensityon a creaturethatpossessesit’ (1987,p192).Millikan interprets

this asmeaning‘a trait that enhancesor would enhancesurvival is onewhere,on averageover

theactual individualsin thespecies,having it would producea morefit individual thannot hav-

ing it’ (1993,p39). Sheconcludesthat if the trait is universalin a population,with no current
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competitors,thentheconceptof ‘enhancedpropensityof survival’ is meaningless.Soif all male

sticklebacksfan thenthat fanningcannotbesaidto enhancetheir fitness,sincethereareno non-

fanningsticklebacksto beenhancedcomparedto.

Thecounter-argumentto thisobjectiondependsonthefactthatfitnessis operationallydefined

astheexpected numberof offspringproducedby aclassof individuals;it is thereforeadisposition

to reproduce.And aswith otherdispositional propertiesproblemsariseif we understandthemin

termsof actualoutcomes.RecallCarnap’s argumentthat if the dispositionalpropertyof ‘being

soluble’ is definedas‘dissolvingwhenin water’ thentheclaim that ‘X dissolvedbecauseit was

soluble’ is tautologous(section3.3). Similarly, if fitnessis definedastheactualrateof reproduc-

tion thenwe facethe old canardthat ‘survival of the fittest’ is alsotautologous.Of coursethe

answeris that ‘solubility’ describesa propertyof a substancein virtue of which it dissolves,and

similarly ‘fitness’ describespropertiesof organismsin virtue of which they differentially repro-

duce.Fitnessis ameasureof thereproductive power of anorganism

It maybethecasethatweonlydiscoverwhichsubstancesaresolubleby puttingthemin water,

but weshouldnotconfusethewaythatwemeasureapropertywith thefactsin virtueof whichan

entityholdsit. Similarly, thefunctionof thesticklebackfanningis notdefinedby thefactthattheir

eggsdied whenTinbergencoveredthemwith a watchglass. It is thecausalprocessof aeration

(alongwith its effectson theeggs)thatconstitutesthefunctionof thefanning,not thedifferences

betweenfannedeggs and coveredones. In short, it is possibleto define the consequentialist

functionof a trait in termsof therole that it playsin thereproductionof theorganismnow, even

in theabsenceof a rangeof contemporary(or historical)alternatives.

7.4 Conclusion

In this chapterI have arguedthat we shouldusethe Darwiniannorm to judgethe successof a

biologicaltrait becausethisnormnaturalisesfunctionalexplanationsof naturalhistory, andsofits

the ‘idea of the good’ for scienceoutlinedin chapter3. But we canusethis norm in two ways.

Thefirst is to explain theorigin of biologicaltraits.And thesecondis to explain thefuturefateof

theorganismsthatpossessthem.

In thefinal chapterI will arguethatit is possibleto usethesamecriterionto definenormsfor

social traits— includinglanguage,science,andethics— but this requiresthata Darwinian-type

theoryof naturalselectioncanbeappliedto socialhistory. This is thesubjectof chapter10. But

beforethenit is necessaryto definemorepreciselywhatwe meanby naturalselection.And this

is thesubjectof thenext two chapters.


