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Section One 

According to Cummins’ CR theory, the function of an object is simply the causal 

contribution the object makes to the capacity of some system, where this capacity is 

the target of a functional analysis. As Perlman1 puts it, functional analyses “explain 

how a complex system has the sophisticated capacities it has by virtue of the 

capacities of its parts to do a series of simpler tasks”. Understanding a system often 

involves breaking it down into simpler components, and for Cummins this is the 

context in which functions are ascribed to parts of a system. Suppose we want to 

know how the circulatory system delivers blood to various areas of the body. This 

requires some way of moving the blood, and we find that this is what the heart does, 

and that it does this by pumping. Hence, we say that the function of the heart is to 

pump blood. 

Cummins’ theory appears to have a number of limitations as a general account of 

functions. Firstly, CR functions provide no way to distinguish an item’s function from 

any other effect it has2. If we ask “how does Frank maintain homeostasis?” then the 

function of his kidneys is the removal of excess water and ions from the blood. If we 

ask “how does Frank produce the figure “82kg” on the weighing scales?” then the 

function of his kidneys is to make a particular contribution to his body weight. 

Intuitively, there is a significant difference between the role the kidneys play in 

removing waste and the role they play in contributing to a person’s body weight: only 

the former is what the kidneys are actually for. 

Secondly, related to the first objection, the CR analysis assigns functions to items that 

don’t seem to have them. Millikan gives the example that if we are examining the 

water cycle, then on the CR analysis, the function of clouds is to make rain3. That is 

the causal contribution that clouds make to the system of the water cycle. However, 

it seems completely bizarre to attribute functions to clouds. As Lewens argues, part 

of what we want philosophy of biology to account for is the “artefact model” in 

biology4: it seems appropriate to treat organisms as if they were designed, as if they 

were artefacts, whereas this does not seem to make sense for non-living entities such 

as clouds. The point is that functions should apply only to particular kinds of systems. 

                                                           
1 (Perlman, 2010), p.155. 
2 (Sober, 2000), p.87. 
3 (Millikan, 1989), p.294. 
4 (Lewens, 2004), p.2. 
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But anything can have a CR function, just as long as you treat it as being part of some 

larger system. 

Thirdly, CR functions don’t allow us to say that some part is malfunctioning. As 

Millikan points out5, this difficulty arises because Cummins explicitly rejects that 

function has anything to do with purpose. X’s CR function is simply a matter of what 

X is in fact doing. It doesn’t tell us what X should be doing. There seems to be some 

sense in which kidneys should be removing waste: their function is to remove waste, 

even if they’re not actually executing this function. This point is especially important 

for the explanation of disease, since disease seems to be intimately connected to 

malfunction. A diseased kidney is one that is malfunctioning; one that isn’t removing 

waste from the blood to the normal extent. 

Millikan’s account of “proper function”, the SE account, is designed to address these 

problems. Essentially, a trait’s proper function is whatever the trait was selected to 

do, i.e. whatever ancestral versions of the trait did that promoted the survival and 

reproduction of the ancestral organisms bearing the trait. This provides a neat 

solution to the problems. Firstly, not just any effect is selected for: kidneys were 

selected to remove waste, not to contribute to making a particular number on a 

weighing scale. Thus by looking to selection to ground functions, we can draw the 

distinction between function and effect. Secondly, selection requires specific 

conditions to obtain: differential reproduction, variation, and heredity. Many things 

in the world, including clouds, were not produced by selection, so they have no 

proper function. Finally, we can attribute proper functions to items that aren’t 

executing those functions: even if my kidneys aren’t working, they have the function 

of removing waste because this was what ancestral kidneys did that promoted 

survival and reproduction. 

Section Two 

A problem for the SE account is raised by Cummins6. Cummins argues that the SE 

account rests on a misunderstanding of natural selection. According to the SE 

account, traits are selected because of their functions: they exist today in the form 

they do, they play the roles they do, because of what they did in the past. Traits were 

spread through a population and were maintained in a population in virtue of their 

function, e.g. wings spread and were maintained because they allowed flight (at least 

where flight contributed to the survival and reproduction of animals with wings). The 

problem, according to Cummins, is that the processes of evolution are insensitive to 

function, so “biological traits, mechanisms, organs, etc., are not there because of their 

functions”.7 

                                                           
5 (Millikan, 1989), p.294. 
6 (Cummins, 2002). 
7 (Cummins, 2002), p.162. 
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Cummins grants that traits are spread through and maintained in a population by 

natural selection, but he argues this cannot be explained by the function of those 

traits. The crucial point is that selection requires variation: “For wings to be selected 

because they enable flight, there must be a subpopulation in which wings enable 

flight, while wings in the rest of the population do not”.8 But such variation almost 

never obtains. Selection did not select between birds that could fly and birds that 

couldn’t fly, but only between birds with better and worse wings, and both the better 

wings and the worse wings had the function of flight. There was no variation in 

function in wings in ancestral bird populations, so wings couldn’t have been selected 

for their function. Thus we can’t say that wings were selected because they enabled 

flight; we can say only that certain kinds of wings were better than other kinds of 

wings. Indeed, we can’t even say that selection produced wings that were better at 

flight: the wings may have been made to fly worse due to trade-offs, or because the 

species moved into an environment where flight was no longer so important. 

An obvious objection to this argument is that it is false that birds with flight-enabling 

wings were never selected over those without flight-enabling wings. Some birds 

would have been born with serious mutations and thus would have been unable to 

fly. This point is correct, but it is not a serious threat to Cummins’ argument. Firstly, 

a bird so seriously mutated that it was unable to fly would likely have had a host of 

other problems as well. So we cannot assume that these birds were selected against 

because they were unable to fly rather than because of these other problems. 

Secondly, more importantly, recall that one goal of the SE account is to allow that a 

trait can have a function even if it can’t perform the function. A seriously mutated bird 

may not have been able to fly, but on the SE account, we must still attribute the 

function of flight to its wings. Hence, even with birds that weren’t able to fly, the 

variation required for selection of the function didn’t obtain. Both a wing that enabled 

flight and a seriously mutated wing that couldn’t have been used for flight had the 

function of flight on the SE account. 

There is a closely related difficulty here, so that even if we can save the idea that traits 

are selected for their functions, the SE theorist isn’t out of the woods. Suppose it’s 

true that wings were selected for flight. What was involved in this? Well, we know 

that it can only have happened through incremental changes over a long period of 

time. Over millennia small changes were made to pre-existing structures, and these 

eventually became wings. The problem here is that just as selection streamlined 

proto-wings for flight, it must also have streamlined various other traits, such as body 

size, for flight. And just as stabilizing selection maintained wings of a certain kind 

because they enabled flight, it must also have maintained other traits of certain kinds 

for the same reason. If bird livers were five times larger, birds would be unable to fly, 

                                                           
8 (Cummins, 2002), p.164. 
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so one reason why selection stabilized liver size is because current liver size enables 

flight. 

So it’s not just wings that were selected to enable flight, but also various other traits. 

Is flight one of the functions of the liver or the heart? Presumably not, but how can 

the SE theorist rule this out? As far as enabling flight is concerned, we have to tell 

essentially the same story for these other traits as for the wings. One way to see this 

is to note that of those birds that were unable to fly, many of them would have been 

unable to fly not because their wings were defective but because of other problems: 

mutated body parts, heart failure, or impaired brain development. This is the crux of 

the matter. Cummins suggests that selection is insensitive to functions. I suggest that 

even if selection is sensitive to functions, it’s not sensitive to them in a way that allows 

us to tie functions to specific traits. The entire bird was built for flight, not simply the 

wings. 

It might be objected that this isn’t a serious problem. After all, the entire bird flies. 

Obviously then flight has to involve more than the wings: the rest of the bird’s body 

must also be constructed in the appropriate ways. Still, the result of this is that on 

the SE account, any function of a particular body part will often end up also being a 

function of many other body parts to which we would not be inclined to attribute this 

function. To say that the function of the liver, the heart, the eyes and the kidneys is 

flight – a conclusion the SE account forces us to accept – simply flies in the face of 

how functions are actually attributed to organisms by biologists. Indeed, there would 

be little point even talking about traits having particular functions if it turned out that 

all other traits have the same functions in the same sense. 

Section Three 

If the SE account is unacceptable, what about the CR account? In section one, we saw 

three major difficulties for this account. I now turn to these. 

Functions vs effects. In a sense, it’s false that the CR analysis can’t distinguish 

functions from effects. If I ask “how does Frank maintain homeostasis?” then the 

function of his kidneys is to remove waste from the blood. The weight of his kidneys, 

the sounds they make while removing waste, the price they could fetch on the black 

market organ trade, etc, are merely incidental effects. Of course, the problem here, 

for those critical of the CR analysis, is that if we ask a different question, we might 

attribute a different function to the kidneys. The objection then is that on the CR 

analysis we can’t say that some functions are objective, that some functions count as 

the real functions whilst some are merely attributed by us. Removing waste from the 

blood is the real, objective function of the kidneys; the sounds they make while doing 

so are incidental. In response, I suggest that we simply drop objectivism about 

functions, and adopt a conventionalist/relativist account of functions. There are no 

objective functions; the function of X is relative to the questions we ask about X. I will 
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defend this proposal in section four. For now, I simply note that if we reject objective 

functions, then the fact that the CR analysis makes no room for an objective 

distinction between function and effect is a virtue of the theory, not a defect. 

Functionless items. Again, this is no problem once we drop objectivism about 

functions. There are functionless items, namely those things to which we have no 

reason to apply a functional analysis. The distinction between items that have 

functions and those that don’t is purely conventional. 

Malfunction. Hearts that fail to pump blood are malfunctioning; they’re failing to do 

what they should be doing. But, the objection goes, the CR analysis only tells us what 

the heart in fact does. I think, however, that CR functions can accommodate talk of 

malfunction. The key to this is the type/token distinction. (The importance of the 

type/token distinction for explaining malfunction was noted by Boorse9, though 

Boorse rejects the attribution of functions to items that aren’t capable of performing 

those functions.) Suppose I suffer cardiac arrest and my heart stops pumping blood. 

We can say that it’s malfunctioning, that it has a function that it’s failing to perform, 

in virtue of the fact that it’s a token of a type that contributes to survival by pumping 

blood. Functions are attributed to types, not just particular tokens. We determine the 

function of a type by asking how tokens of that type contribute to a capacity of some 

system. The way that token hearts contribute to survival is by pumping blood, so we 

attribute the function of pumping blood to the type heart, and then token hearts that 

fail to pump blood can be said to be malfunctioning. 

The obvious objection to this response is that it still doesn’t capture the normative 

aspects of malfunction. To say that the type heart has the function of pumping blood 

but that a token heart is failing to pump blood doesn’t entail that the token heart 

should be pumping blood. I’m inclined simply to bite the bullet on this. We can use 

the type/token distinction to save a weak sense of “malfunction.” If it doesn’t give us 

a robust normative sense, I don’t see this as a significant loss. Note that I’m already 

committed to a strongly conventionalist account of function, so even if we could say 

that the heart should be pumping blood, this would only be relative to particular 

questions we might ask about the organism. 

Section Four 

In the last section I showed that if we adopt a conventionalist account of functions, 

the major objections to the CR analysis evaporate. But is conventionalism about 

functions acceptable? 

An objection raised by McLaughlin10 is that if any effect can be a function, why not just 

drop the notion of “function” altogether and simply speak of effects? The answer is 

                                                           
9 (Boorse, 2002), p.89. 
10 (McLaughlin, 2001), p.119. 
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that while there may be no objective difference between functions and effects, there 

is an important pragmatic difference. A concept doesn’t have to pick out an objective 

feature of the world for it to be useful. There is no objective distinction between tasks 

that are easy and tasks that are hard: clearly, the difficulty of a task is relative to one’s 

abilities, and something that I find hard, you might find easy. Even so, it is still perfectly 

sensible to talk about easy tasks and hard tasks. 

Similarly, there are no objective functions, but there are contexts where functional 

analysis is more or less useful. As Cummins points out11, many functional analyses will 

simply be trivial, so there’s no point bothering with them. Functional analysis is useful 

when specific conditions obtain, namely: (a) the analysed capacity is complex and 

sophisticated, (b) the component capacities that realize the analysed capacity are 

simpler and less sophisticated, and (c) the component capacities are organized in 

complex ways. We could, if we wanted, apply functional analysis to how the 

mammalian circulatory system produces its characteristic “circulatory noise,” and 

this will lead us to conclude that the function of the heart is to make a certain kind of 

throbbing noise12. But this analysis is totally pointless. It’s pointless because the 

capacity to be analysed, circulatory noise, is barely, if at all, more sophisticated than 

the component capacity, throbbing noise, nor does throbbing noise contribute to 

circulatory noise by being organised in any especially complex ways with other noises. 

A second objection is that biological traits can only be characterized by their 

functions. For instance, Neander says: “most biological categories are only definable 

in functional terms … “heart” cannot be defined except by reference to the function 

of hearts because no description purely in terms of morphological criteria could 

demarcate hearts from non-hearts.”13 If this is right, and if ascribing functions does 

not track objective facts, then it follows that neither does distinguishing different 

biological traits. But surely hearts are an objective feature of the world if anything is. 

So functions must be objective features of the world as well. 

I have two points in response. Firstly, I think that Neander’s claim is straightforwardly 

false. We can characterize hearts and other biological traits in morphological terms; 

we don’t have to define them in terms of their functions. As Amundson and Lauder 

argue14, this is central to the distinction between homologous and analogous traits. A 

trait shared by two or more taxa is homologous if it was inherited from a common 

ancestor of those taxa, and analogous if it evolved independently in each taxa. 

Importantly, homologous traits can have different functions. A famous example is the 

vertebrate forelimb: the humerus, ulna, radius, carpal, etc bones in the forelimbs of 

vertebrates all derive from an early amphibian; in some animals, they are adapted for 

                                                           
11 (Cummins, 1975), p.763. 
12 (Cummins, 1975), p.763. 
13 (Neader, 1998), p.326. 
14 (Ambundson and Lauder, 1998), p.349. 
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flying, in others swimming, in others digging, etc15. Obviously then, these traits aren’t 

defined functionally. We can define the humerus in structural terms, and we see that 

it plays different roles in different species. 

Secondly, if Neander’s claim is true, notice that it undermines the SE account as well, 

which Neander attempts to defend. On the SE account, the function of a trait is 

determined by that trait’s selective history. But identifying the selective history of a 

trait first requires independently specifying the trait. The function of the heart is to 

pump blood: according to the SE account we know this because we know, or at least 

we think we know, the history of hearts. But in order to determine that history we 

first had to have some idea of what a heart is and what it does. If the function of a 

trait is given by its history, then any biological trait definable only in functional terms 

becomes completely opaque to empirical study. 

I suggest that we simply don’t need objective functions. Indeed, even if there are 

objective functions, working scientists do not appear to care about them. Different 

fields of biology ask different questions and hence specify different kinds of 

functions. For example, Kitcher16 notes that there are two fundamentally different 

kinds of questions in biology: structural questions, which are questions about how 

traits work and how they develop in ontogeny, and historical questions, which 

concern the evolutionary history of traits. There’s no particular reason why 

investigators asking structural questions should care about selective history: 

explaining why a trait evolved doesn’t necessarily tell us anything about how it 

currently works. Just as we do not suppose that structural questions reveal the 

objective functions of a trait, there is also nothing to be gained by insisting that 

historical questions reveal the objective functions. 

A puzzle remains. If I am right that there are no objective functions, why exactly does 

the objectivist view seem so compelling? Consider kidneys again. There certainly 

seems to be a substantial difference between their functioning to remove waste from 

the blood, and their functioning to produce a certain number on the weighing scale. 

I suspect that the reason for this intuition is the pull of the artefact model in biology. 

We treat organisms as if they were products of intentional design. Objects that were 

designed exhibit genuine teleology: their existence can be explained only by appealing 

to a particular purpose or goal. Hammers exist because we have a need to drive nails 

into wood. We find it almost irresistible to think of organisms as designed, so we find 

it almost irresistible to attribute purposes to their parts. But this should be resisted, 

and if it is, I suspect that the objectivist view will exert a less powerful grip. 

 

                                                           
15 (Futuyma, 2005), p.50. 
16 (Kitcher, 1984), p.320. 
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Conclusion 

I will briefly sum up the conclusions that I hope to have established in this essay. 

Firstly, whatever virtues the SE account may be thought to have, it must be rejected 

because it rests on a misunderstanding of natural selection. Secondly, given a 

conventionalist view of functions, according to which functions are not objective 

features of the world but can only be assigned to items relative to particular interests 

and inquiries, Cummins’ analysis survives the central objections that have been 

against it. Finally, conventionalism about functions is perfectly acceptable. I conclude 

that Cummins’ analysis gives us everything we need from an analysis of function. 
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