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Abstract Teleosemantic theories aspire to develop a naturalistic account of intentional 

agency and thought by appeal to biological teleology. In particular, most versions of 

teleosemantics study the emergence of intentionality in terms of biological purposes 

introduced by Darwinian evolution. The aim of this paper is to argue that the sorts of 

biological purposes identified by these evolutionary approaches do not allow for a 

satisfactory account of intentionality. More precisely, I claim that such biological purposes 

should be attributed to reproductive chains or lineages, rather than to individual traits or 

organisms, whereas the purposes underlying intentional agency and thought are typically 

attributed to individuals. In the last part of the paper I suggest that related difficulties are 

also faced, despite appearances, by accounts of intentionality relying on alternative 

organizational approaches to biological teleology. 

Keywords teleosemantics; teleology; intentionality; biological purposes; etiological-

evolutionary account; organizational account.  

 



 

 

1 Introduction 

Paradigmatic instances of intentional agency and thought are directed towards features of 

the world: aboutness is a central feature of intentionality. By ´aboutness´ I mean that the 

evaluation of intentional actions and states depends in general on the way the world is.
1
 

More specifically, the success of intentional agency and the correctness of intentional 

thought are determined by how the world represented and acted on is. It is not clear, on the 

face of it, how this sort of intentional connection with the world can be accounted for from 

a naturalistic perspective. According to the natural sciences, in particular physics and 

chemistry, systems interact with their environment causally, and there is no obvious causal 

analysis of intentional relations (i.e. there is no obvious causal analysis of aboutness). 

An interesting possibility is to account for the emergence of intentionality by appeal 

to biological teleology. Biologists typically talk of goals, purposes and functions when 

describing biological systems and their behavior: teleological vocabulary is widespread in 

biological explanations. For instance, the dance of bees is said to have the purpose to 

inform the hive about the location of nectar. Likewise, the hunting behavior of some lion 

may be described by saying that the lion has the goal of chasing a prey, while the prey is 

trying to escape.  

The goals and purposes ascribed to biological systems involve, in many cases, 

references to features of the environment – e.g. nutrients to be ingested, threats to be 

avoided or shelters to be found. The achievement of such goals and purposes depends on 

how things stand in the world, on whether nutrients are actually ingested or shelter is found. 

                                                           
1
 Arguably, there may be intentional states that do not target real world objects or properties (e.g. fictional 

thinking). In this paper, however, I focus on intentional states that are about features of the external world.  



 

 

Consequently, biological goals seem to be a good place to look at in order to characterize a 

minimal notion of intentionality – that is, of behaviors or states of a system that are directed 

towards features of the world. 

So, if there is available a suitable characterization of biological teleology, it seems 

that we will be in a good position to explain in what sense intentional behavior counts as 

being world-directed. For instance, one could say that the perceptual system of an animal 

represents or indicates certain features of the world insofar as its biological purpose is to do 

so (i.e. its biological purpose is fulfilled when the animal’s perceptual states correlate with 

the obtaining of such features of the world); similarly, the behavior of an animal can be said 

to have the goal of finding food if the biological purpose of the mechanisms producing the 

behavior is to get the animal to find food. These examples are of course simplistic, but 

hopefully they can give a general idea of how the project of accounting for intentionality in 

terms of biological teleology could go. Several authors have undertaken this project in a 

precise and detailed way, under the name of ´teleosemantics´ (see among others Millikan 

1984, 2005; Neander 1995; Papineau 1986, 1993; for criticism, see for instance Davies 

2001; Pietroski 1992). 

One first thing to say is that, if one has any hope of accounting for intentionality in 

terms of biological purposes, those purposes cannot be ultimately derived from external 

attributions – the relevant biological purposes and goals should not be merely projected on 

biological systems by external observers, who interpret such systems as if they had goals 

and purposes (for this kind of view, see Nagel 1961; Schaffer 1993; Reiss 2009; also 

Dennett 1987). Otherwise, the intentionality of the external observer would remain 



 

 

unexplained.
 2

  What is needed is an account according to which biological systems have 

observer-independent goals and purposes – that is, goals and purposes which do not 

depend on external attributions (Burge 2009). 

There have been several attempts to defend the existence of observer-independent 

biological goals, while acknowledging that biological organisms are governed by the laws 

of physics. In this paper I will mainly focus on what I will call ‘etiological-evolutionary’ 

accounts of biological purposes. According to such views, biological purposes are 

introduced by Darwinian evolution, which is regarded as a selective process (Millikan 

1984; Neander 1991; Godfrey-Smith 1994; Ruse 2000). Arguably, the account of observer-

independent biological teleology offered by etiological-evolutionary approaches is the most 

popular one in the literature – although of course it is not uncontroversial (see for instance 

Christensen and Bickhard 2002; Boorse 2002; Bedau 1991; Schaffer 1993; Brunnander 

2011; Davies 2000). The main aim of this paper is to examine whether a satisfactory 

account of intentional agency can be derived from these etiological-evolutionary 

approaches to biological teleology. My conclusion will be negative. I will argue that, even 

if it is granted that etiological-evolutionary approaches manage to characterize a relevant 

notion of biological purpose, such purposes are not suitable for developing an account of 

intentionality. The reason for this is that the purposes identified by etiological-evolutionary 

approaches should be attributed to reproductive chains or lineages (which are the target of 

natural selection), rather than to individual organisms (see Mossio and Bich 2017). The 

                                                           
2
 Of course, it is an open possibility to give an observer-dependent explanation of biological teleology and 

then to try to account for the intentionality of the relevant observers in a way that does not presuppose 
biological purposes. For instance, one could argue that intentionality emerges with complex socio-linguistic 
practices (see Brandom 1994). Although this is an interesting possibility, in this paper I leave it aside and I 
focus instead on the project of accounting for intentionality in terms of biological teleology.   



 

 

goals associated with intentional agency, by contrast, are typically attributed to individuals. 

Far from being a minor issue, this problematic aspect of etiological-evolutionary accounts 

leads to wrong predictions about the goals of intentional agents.     

In the second part of the paper I examine an alternative account of biological 

purposes, which I will call ‘organizational’ (Christensen and Bickhard 2002; Weber and 

Varela 2002; Di Paolo 2005; Barandarian and Egbert 2014; Mossio, Saborido and Moreno 

2009; Mossio and Bich 2017). I conclude that, in their present formulations, organizational 

views do not provide, either, a notion of biological purpose suitable for developing an 

account of intentional agency. As happened with etiological-evolutionary approaches, some 

of the purposes identified by organizational accounts should be attributed to time-extended 

systems encompassing several organisms, rather than to individual token organisms or 

traits (see Artiga and Martínez 2016).   

 

2 Etiological-evolutionary accounts of biological teleology 

I said above that it is not obvious how to accommodate intentional relations within a 

naturalistic worldview, given that the natural sciences describe reality in terms of causal 

interactions, without appeal to intentional notions. By the same token, it is not obvious 

either whether there is room for biological purposes and functions in a naturalistic 

framework.  

 Teleological notions such as goal and purpose – as I will understand them – set 

evaluative standards, insofar as purposive behavior is assessable as successful or failed, as 

correct or incorrect with respect to the achievement of its purpose (Sosa 2011, p. 14). In 



 

 

turn, it makes sense to think of successful performances as good qua instances of purposive 

behavior; when some entity succeeds in achieving its purpose, it can be said to be doing 

what it is supposed to do – what it should do. In this paper I will deal with notions of 

purpose and goal with this sort of evaluative import (see McLaughlin 2009; Bedau 1991). 

Arguably, purposes underpinning intentional agency must have this minimal evaluative 

dimension – given that intentional actions are evaluable as successful or failed, and beliefs 

can be assessed as correct or incorrect. 

The question, thus, is whether such teleological, evaluative notions can be made 

compatible with a naturalistic perspective. Are there entities or events in the biological 

world such that being those entities or events (independently of projections from external 

observers) entails being evaluable in terms of success, correctness or wellfunctioning? Why 

should we not just describe biological processes in merely causal terms, without resorting 

to teleological vocabulary? Are there good reasons to appeal to teleological notions in 

biology? 

 A common view is that observer-independent purposes and functions are introduced 

in the biological realm by Darwinian evolution, in particular by natural selection (Millikan 

1984, 1989, 2005; Papineau 1986, 1993; Neander 1991; Ruse 2000; Godfrey-Smith 1994). 

According to this sort of view, which I will call ´etiological-evolutionary approach´, 

purposes are determined by the evolutionary history of organisms: the purpose of biological 

traits is to do what they were selected for, in other words, to do whatever the ancestors of 



 

 

the token did that led to their proliferation.
3
 More precisely, a given token of some trait is 

supposed to have those effects that explain the perpetuation of the reproductive chain to 

which the token in question belongs (see Millikan 1984, ch.1-2). For instance, hearts are 

supposed to pump blood (this is their purpose) because this is what hearts were selected for: 

pumping blood explains why past tokens of hearts were able to proliferate. No doubt this is 

a very schematic presentation of etiological-evolutionary accounts of biological teleology, 

but it will be enough for my purposes here.  

One may wonder why evolution has to be seen as giving rise to purposes and 

functions, other than in a metaphorical sense. On the face of it, the mechanisms involved in 

evolution and natural selection seem to be characterizable in mere causal terms, as a 

question of differences in reproduction rates, without resorting to teleological notions 

(Schaffner 1993; Christensen 2012; see Ruse 2000 for discussion). Is there any good reason 

to think that natural selection introduces observer-independent biological purposes? 
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 I am calling this view, on the one hand, evolutionary because it appeals to Darwinian 

evolution in order to account for biological purposes; on the other hand, it is called 

etiological because it accounts for the purposes of entities in terms of the etiology (i.e. 

causal history) of such entities, in contrast to other evolutionary accounts that focus on 

current or future contributions to fitness (for instance, the propensity account defended by 

Bigelow and Pargetter (1987) and Canfield (1964)). As I will discuss below, organizational 

views (for instance, Mossio and Bich 2017; Mossio, Saborido and Moreno 2009; 

Christensen and Bickhard 2002) can be counted as etiological, even if not evolutionary, 

insofar as they consider the causal contribution of a current purposive trait to maintaining 

the conditions necessary for the existence of that very same trait.   



 

 

 It may be argued that the reason why purposes can be associated with naturally 

selected effects is that having those effects is a necessary condition for the proliferation of 

the relevant trait. Unless tokens of the trait do what the trait was selected for doing, the 

reproductive chain such tokens belong to will (very likely) not perpetuate. This connection 

between the effects of some entity and its conditions of existence is often taken to be 

characteristic of teleology. It seems that teleology involves a circular dependence between 

effects and causes: the effects of a purposive trait explain the existence of the trait 

producing those effects. Wright has characterized teleology in term of such circularity: 

S does B for the sake of G iff:  

 (i) B tends to bring about G  

 (ii) B occurs because (i.e. is brought about by the fact that) it tends to bring  

 about G 

(Wright1976, p. 39) 

 

Walsh defines the notion of teleology in a similar spirit: 'Teleology is a mode of 

explanation in which the presence, occurrence, or nature of some phenomenon is explained 

by the end to which it contributes.' (Walsh 2009, p. 1).   

Darwinian evolution is often taken to introduce the sort of circularity characteristic, 

on Wright’s view, of teleology (see Godfrey-Smith 1994, p. 347). So, the existence of a 

current member of a reproductive chain is explained by the fact that past members of the 

chain had certain effects, which are therefore the effects that the current member is 



 

 

supposed to have. Note, however, that there is no real circular dependence between effects 

and causes on the level of specific individual tokens: the existence of a current token is 

explained by the effects of some other, past tokens (see, among others, Millikan 1984; 

Godfrey-Smith 1994; Mossio and Bich 2017). This point will be crucial later, but let us 

grant for the moment that evolution actually gives rise to the sort of circular dependence 

demanded by Wright. Still, it seems that from the fact that some effects of a trait constitute 

a necessary condition for the preservation of the existence of the trait, it does not follow 

that having such effects is a purpose of the trait – it does not follow that the trait exists in 

order to have those effects, rather than merely because of having them (see Bedau 1991; 

Boorse 1976). Such a conclusion can only be reached if it is assumed that proliferation (the 

perpetuation of reproductive chains) is something to aim at, a purpose of biological systems 

(see Christensen and Bickhard 2002; Schaffner 1993). This sort of argument, therefore, 

rests on the conflation of conditions of existence (conditions of perpetuation) with purposes 

– and, in general, such a conflation does not seem to be legitimate, at least not unless 

further reasons are provided (for discussion of the relation between teleology and 

conditions of existence, see Reiss 2009). 

 Why is it plausible, then, to think of evolution as establishing observer-independent 

purposes? According to the view I will discuss here, the key point is that evolution can be 

seen as involving selective processes. As I have just claimed, it seems unjustified to equate 

purposes and conditions of existence. But it is much more plausible to think that the 

purpose of some entity X is to do Z if doing Z explains why X was preserved through a 

selective process. So, on this view, what brings teleology in would not be so much (or not 

only) the circular dependence between effects and causes, but the fact that such a 



 

 

dependence is mediated by a selective process. In this way, purposes would not be 

identified anymore with conditions of existence, but with conditions of selection. 

 In the next section I motivate the claim that selection introduces teleology and I 

discuss whether this idea vindicates etiological-evolutionary views of biological purposes.   

 

3  Selection and teleology  

Intuitively, selection is intimately associated with evaluation. Roughly, in a selective 

process certain things are preserved or otherwise positively reinforced (i.e. selected for), 

while certain things are rejected or otherwise negatively reinforced (i.e. selected against).
4
 

Typically, selective processes are seen as expressing evaluations – as expressing a form of 

evaluative reinforcement. Items selected for (against) would count as positively 

(negatively) evaluated with respect to the evaluative standard underpinning such a process 

of selection.  

Consider, for instance, a gardener preserving flowers and cutting weeds. It is natural 

to think of the gardener as treating flowers (but not weeds) as satisfying the evaluative 

standard underlying the process of selection involved in gardening – say, the standard of 

being a good contribution to a beautiful garden. Selective processes implicitly mark the 

things selected for as meeting some evaluative standard. 
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 I will use the terms ‘selective pressures’ to refer to whatever forces or mechanisms by 

virtue of which selective reinforcement is produced (i.e. these forces contribute to 

preserving/inhibiting the persistence of the things under selection). 



 

 

Selection, thus, is often regarded as a form of evaluation. The existence of 

evaluations, in turn, seems to be closely related to the existence of evaluative standards (see 

McDowell 1998; Wiggins 1987; Johnston 1989; Lewis 1989; Wedgewood 2002). Actually, 

several authors explain what it takes for evaluative standards to exist in terms of what it is 

to evaluate something in accordance with such standards – in other words, evaluative 

statuses would be seen as emerging by virtue of there being certain evaluations or 

evaluative responses (see Street 2008, 2010; Gibbard 1990, 2003; Blackburn 1998, 2010; 

Brandom 1994). According to these views, selective processes, insofar as they involve 

evaluative reinforcement, would count as giving rise to evaluative standards. More 

specifically, on these views it seems natural to say that, if things doing Z are selected while 

things not doing it are not (and doing Z explains why they were selected), then doing Z is 

the purpose of those things, what they are supposed to do – at least as far as that process of 

selection is concerned.  

The view that purposes are introduced by selective processes is often called 

‘selected-effects’ theory of purposes (see Neander 1991).
5
 The core of selected-effects 

theories is captured by Griffiths contention that ‘where there is selection there is teleology’ 

(Griffiths 1993, p. 420). Selected-effects theories are often taken for granted in debates 

about biological teleology without further argument; however, I have just shown that they 

can be motivated by appeal to plausible metanormative views available in the literature, 

more specifically views according to which evaluative standards are introduced by 

evaluative responses (for instance, Street 2008, 2010; Gibbard 1990, 2003; Blackburn 
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 The view I want to examine here is that purposes can be introduced by selective 

processes, not that this is the only way in which purposes can arise. 



 

 

1998, 2010; Brandom 1994). Anyway, it is not my purpose here to vindicate such 

metanormative views, or to offer decisive reasons in favor of selected-effects theories. 

Instead, I will assume for the sake of argument that these theories can be made to work, and 

then I will argue that, despite this concession, etiological-evolutionary approaches still fail 

to lead to a satisfactory account of intentionality.  

If selected-effects theories seem to offer support to etiological-evolutionary 

accounts, it is, of course, because Darwinian evolution lends itself to be seen as involving 

selective processes – hence the expression ‘natural selection’. As a result of natural 

selection, the perpetuation of some lineages is inhibited, while other lineages manage to 

proliferate. This seems to fit the general characterization of selective processes given 

above, since, arguably, a form of positive reinforcement is to promote the perpetuation of 

the thing reinforced. In this sense, it is not unreasonable to treat evolution as a process of 

selection. If this is accepted, then selected-effects theories offer direct support to the claim 

that evolution gives rise to observer-independent biological purposes. 

Of course, selected-effects theories – and, more broadly, the idea that evaluative 

standards emerge by virtue of the existence of evaluative responses – are not 

uncontroversial, and, as I said above, I have not offered an argument in their favor. 

However, such theories are at least plausible and find support in the literature. As far as I 

can see, the most promising way of vindicating etiological-evolutionary accounts of 

biological teleology is to endorse this sort of position in the theory of value. For the 

remaining of the paper, therefore, I will grant the correctness of such positions. My aim is 

to argue that etiological-evolutionary accounts of biological teleology, even when 



 

 

considered under this favorable light, are unsuitable as a basis for an explanation of 

intentionality. 

 One possible problem of appealing to selected-effects views in order to claim that 

evolution gives rise to purposes is that, arguably, when Darwinian evolution is 

characterized in terms of selection we are speaking loosely, in a non-literal way. According 

to this objection, natural selection is a selective process only in an extended, quasi-

metaphorical sense. Certainly, it is a stretch to think of a summer draught as selecting those 

animals better adapted to scarce water. In paradigmatic cases, selection is made by agents, 

rather than by impersonal environmental forces; it may seem, therefore, that if the idea of 

natural selection is taken too literally, one will just be analyzing biological processes from 

an unduly anthropomorphic perspective (see Reiss 2009).  

I acknowledge the strength of these points. But I will grant that we can talk of 

selection in the context of evolution, and that we can think of such selection as introducing 

purposes and evaluative standards. Given the relevant similarities with paradigmatic cases, 

it is worth exploring a view of Darwinian biology as involving a non-metaphorical form of 

selection – keeping in mind, of course, the peculiarities of this use of the concept. I will 

argue that, even if this is granted, there is a further problem for the project of accounting for 

intentional behavior in terms of the sort of biological purposes identified by etiological-

evolutionary proposals (that is, for etiological-evolutionary versions of teleosemantics). 

The problem, in a nutshell, is that these purposes should be attributed to lineages or 

reproductive chains linking different token individuals, rather than to the individuals 

themselves. By contrast, the purposes characteristic of intentional agency are typically 

attributed to individual agents. I discuss this problem in the next section.    



 

 

 

4  Does natural selection give rise to purposes attributable to individual agents? 

Natural selection is underlain by environmental pressures that act as selective forces by 

inhibiting the perpetuation of certain reproductive chains, while allowing for the 

proliferation of others. Some lineages or reproductive chains manage to proliferate under 

natural selection, others, by contrast, disappear.  

Sometimes these environmental selective pressures target the survival and self-

maintenance of individual traits or organisms. For instance, organisms that are able to 

ingest enough nutrients in a situation of scarcity manage to self-maintain, whereas others do 

not; likewise, organisms adapted to cold weather are more likely to survive winter storms 

that organisms not so adapted.  

However, in many cases selective pressures do not affect the survival of individual 

organisms, but rather their reproductive rate. If an organism does not manage to mate, it 

will not reproduce and therefore its lineage will not perpetuate (at least through that 

organism). But the organism’s individual survival and self-maintenance may remain 

unaffected: perhaps such organism will live as long, or even longer, than other organisms 

that do manage to reproduce. So, what is promoted or inhibited here is not the persistence 

of the current individual organism or trait, but the proliferation of future token organisms or 

traits belonging to its reproductive chain.   

Consider the example of some animal – say, a rabbit – engaging in forms of sexual 

intercourse that do not lead to reproduction or otherwise contribute to fitness. For instance, 

imagine that the rabbit engages only in homosexual intercourse and assume that 



 

 

homosexual behavior has no adaptive function in such animals. Selective pressures in this 

example would not have repercussions for the behavior of the individual considered.  The 

rabbit in question could lead a completely gratifying life – full of successful non-

reproductive encounters. There would be nothing in the life of this individual that resembles 

a form of negative selective reinforcement. The only drawback is that that individual would 

have no descendants, but this may bring no displeasure (assume that these animals only 

care about intercourse, but not about the production of offspring).  

In this sort of case, thus, selective pressures do not target individual token 

organisms or traits, but their potential offspring – their reproductive chain or lineage. 

Failure in fulfilling the purposes associated with such selective pressures may have no 

negative effect in the individual organism’s survival and self-maintenance: the only 

negative effect is on the perpetuation of the chain, whereas the individual organism’s 

existence may remain unperturbed by the relevant selective pressures. In other words, what 

is at stake in the relevant selective process is not the prolongation of the existence of the 

individual token organism or trait producing the behavior, but rather the prolongation of the 

reproductive chain to which that token belongs. Reproductive chains selected for manage to 

perpetuate, whereas chains selected against will be interrupted; however, individual token 

traits at the finishing end of an interrupted reproductive chain may keep existing for longer 

than individual token traits belonging to selected, perpetuating chains.   

This is not the way, however, in which selection giving rise to purposes attributable 

to individuals should work. When some purpose is taken to be introduced by a given 

selective process, the purpose should be attributed to the entity targeted by the relevant 

selective pressures, the entity over which the selective process operates.
 
Thus, if some 



 

 

individual entity is regarded as having a purpose by virtue of taking part in a selective 

process, then the selective pressures should be directed towards that individual entity.
6
 

What should be reinforced by the relevant selective pressures is the persistence of the 

individual entity to which the purpose is attributed, rather than the existence of different 

entities (e.g. rather than the perpetuation of the reproductive chain that individual entity 

belongs to).
 7

 

Imagine that whenever you violate some traffic norm, some other driver is 

sanctioned. In what sense would these sanctions count as evaluations of your driving? It 

seems they do not.  Think, likewise, of an athletic competition. If it is an individual 

competition it is individual athletes who are rewarded when succeeding (e.g. they get 

medals, they classify for further competitions). Imagine now a competition in which 

whenever an individual athlete succeeds or fails, it is some second athlete who is rewarded 

                                                           
6
 It may be argued that entities are sometimes evaluated in certain ways by virtue of being 

tokens of a certain type. So, murder as a type act is wrong, which makes each token act of 

murder wrong. Note however that, still, each token act of murder is taken to be wrong as a 

token act, and that therefore agents will be disposed to address sanctions to the specific 

individual responsible for a particular token-act of murder. In the case of natural selection, 

in contrast, it is common that the token trait that fails to achieve a biological goal is not 

sanctioned or reinforced in any way: the only reinforcing pressures affect the potential 

offspring of the organism that token trait belongs to.  

7
 Assume that sanctioning others is not an indirect way of sanctioning the individual in 

question (you could punish someone indirectly by punishing her friends, since this will 

presumably upset her).  



 

 

or punished: e.g. this second athlete becomes allowed to participate in some future 

competition. In this case it seems that what is evaluated is the performance of a team of 

athletes including these two ones. It is this team that is selected to continue in the 

competition.  

So, purposes introduced by selection should be attributed to the entity targeted by 

the relevant environmental pressures – in the case of natural selection, reproductive chains. 

The same idea can be spelled out in terms of Wright’s causal loops. As pointed out in 

section 2, what one finds in natural selection is not that some token trait X exists because it 

does Z, but rather that the existence of some token trait X is explained by the fact that other 

previous tokens of the trait (belonging to the same reproductive chain) did Z. So, there is no 

circular dependence between the existence of a given purposive token trait and the effects 

such a token is likely to produce; therefore one cannot appeal here to Wright’s insight in 

order to justify the attribution of purposes to individual token traits. In order to regain the 

circular dependence between effects and causes characteristic, on Wright’s view, of 

teleology, one needs to resort to the following reformulated schema: the perpetuation of a 

reproductive chain A (through a selective process) is explained by the fact that members of 

the chain do Z. In this way, doing Z would be the purpose of the time-extended entity 

constituting reproductive chain A, what such a time-extended entity is supposed to do.    

Mossio and Bich (2017) also note that the relevant circular dependence associated 

with natural selection does not take place on the level of individual token traits, but on the 

level of lineages. They claim that, on etiological-evolutionary views, one should take ‘the 

lineage (of organisms and their hereditary traits) as the relevant system with respect to 

which intrinsic teleology can be grounded’ (2017, p. 1093). Moreover, in a footnote, they 



 

 

explicitly state that the goals identified by etiological-evolutionary approaches should be 

attributed to lineages (although they do not develop the implications of this claim):
 8

 

We are aware of the fact that it is quite unusual to claim that lineages have goals. 

Yet, we maintain that the appeal to the evolutionary loop between effects and 

existence to explain teleology implies that the system in which such a loop is 

realised is the lineage. This claim deserves a more careful examination, but we 

leave that for a future work. (2017, p. 1093, fn. 4)   

 

All this suggests that, if it is granted that natural selection generates biological purposes, 

such purposes should be ascribed to chains of organisms or traits, rather than to individuals. 

This may be all right for the aims of biologists, but it is problematic if one wants to ground 

intentionality on such biological purposes. The reason for this is that the sort of purpose 

relevant for intentionality is typically ascribed to particular agents. For instance, if some 

animal is trying to find food, we will say that it is that individual animal – and not the 

                                                           
8
 In a similar spirit, Foot argues that teleological thinking in relation to Darwinian evolution 

involves regarding species as time-extended organisms: ‘In such contexts it is supposed to 

make sense to speak of the good of a species, as if a species were itself a gradually 

developing, one-off organism, whose life might stretch for millions of years. Perhaps the 

extinction of a species is imagined as a kind of death, and therefore as if it were an evil, 

with that which makes for its continuance thought of as ‘for its good’!’ (2001, p. 32, fn. 

37). The thesis that species should be thought of as time-extended individuals has been 

defended by Ghiselin (1974) and Hull (1976). 



 

 

reproductive chains it belongs to – who succeeds or fails in finding food. When the 

behavior of an organism is interpreted in intentional terms, goals are typically attributed to 

such an organism as an individual (and not as part of larger entity spanning generations). 

Note that this is also the case for intentional behaviors related to reproduction – even if 

these are the cases where the cross-generational scope of natural selection becomes 

manifest more clearly. Think, for instance, of a bird engaging in sexual intercourse, or 

looking for food for its offspring. We still interpret such behaviors in terms of goals 

attributed to that individual bird.  

 So, the assignment of biological purposes made by etiological-evolutionary 

approaches clashes radically with our intuitive interpretations of the goal-directed behavior 

of organisms. To be clear, I am not denying that individuals may have properties by virtue 

of belonging to lineages or other collective entities; for instance, Prince Charles (as an 

individual) has the property of being the heir to the British throne by virtue of occupying a 

certain position in the British Royal Family. Moreover, from the perspective of the 

intentional interpretation of the behavior of an individual, it would not necessarily be a 

problem if that individual had purposes (as an individual) only by virtue of belonging to a 

certain reproductive chain. Insofar as these purposes can be ascribed to the individual as 

such, they would be adequate candidates for grounding an account of the intentionality of 

the individual in question. However, it should be clear that this is not the sort of case I am 

considering here. My claim is not that the purposes arising from natural selection can be 

ascribed to individual traits and organisms only by virtue of belonging to suitable 

reproductive chains. Rather, I am arguing that such purposes should be attributed not to 

individuals (as such), but to the reproductive chain they are part of. This is problematic, as 



 

 

far as the project of developing an account of intentionality is concerned, because the 

purposes underlying intentional agency are usually ascribed to individuals.  

Admittedly, we often interpret intentionally the behavior of collective entities, such 

as companies, governments or music bands (see Tuomela 2013; List and Pettit 2011). 

However, these are not the sorts of examples typically addressed by teleosemantic accounts 

of intentionality. In most cases, when we assess intentionally the behavior of biological 

organisms, we ascribe purposes to such organisms as individuals – something that, I am 

arguing, etiological-evolutionary approaches are not in a position to do.   

Perhaps there is some story to tell about how purposes attributable to individuals 

can be derived from the purposes attributed to the reproductive chains such individuals are 

part of. However, to my knowledge no such a story has been told by the defenders of 

etiological-evolutionary versions of teleosemantics. Furthermore, it is not obvious that it 

will be possible to come up with a plausible story of this sort. In general, from the fact that 

a complex entity encompassing several agents has certain purposes or is subject to certain 

evaluative standards, it is not directly inferable that the same can be said about the subjects 

composing such an entity, as autonomous individuals. This is one of the main lessons that 

can be drawn from the literature on collective intentionality (for discussion, see List and 

Pettit 2011; also González de Prado Salas and Zamora-Bonilla 2015). For instance, an 

agent may express views as the spokesperson of a government that she does not endorse 

herself as an independent individual; likewise, the institutional aims of a company may not 

coincide with the personal goals of its workers.  

 So, etiological-evolutionary views – as accounts of intentionality – will not be 

vindicated unless it is shown that natural selection is a special case where it is actually 

possible to derive purposes attributable to individuals from purposes of collective entities. I 



 

 

do not see reasons to be particularly optimistic about such a project. Indeed, if we take 

intentional agency to be underwritten by purposes introduced by natural selection, we seem 

to get wrong predictions about the correctness of attributions of intentional goals. The 

purposes that would arise from natural selection often conflict with the goals that we 

intuitively take to underpin some individual’s intentional agency. 

  To see this, let us go back to the example of the homosexual rabbit. Imagine that, as 

a result of some mutation (or for some other reason), this individual rabbit shows clear 

gratification when engaging in homosexual, non-reproductive forms of intercourse, 

whereas failure in doing so brings great displeasure. Moreover, the rabbit actively avoids 

heterosexual encounters (and it is able to accurately discriminate female rabbits from male 

ones). Since it is assumed in the example that homosexual intercourse is not adaptive (it 

does not contribute to fitness), advocates of an etiological-evolutionary account of purposes 

should accept that, no matter what appearances may suggest, engaging in these forms of 

intercourse is not a real purpose of this individual rabbit. What is more, the actual goal of 

this particular individual would be to engage in heterosexual reproductive intercourse – 

since this is the selected sexual behavior for this kind of animal. Thus, an etiological-

evolutionary approach would not be able to identify engaging in homosexual intercourse as 

the intentional goal of this rabbit’s actions.  

This conclusion seems to go against our intuitive reading of the example. If the 

rabbit shows clear gratification after homosexual encounters, and seeks them actively, I 

take it that the natural way of interpreting the rabbit's behavior is to say that it has the goal 

of engaging in such homosexual encounters. This particular rabbit would be showing clear 

behavioral signs of intending to engage in homosexual intercourse. These sorts of 



 

 

behavioral signs ground our intuitive attributions of intentionality to biological organisms, 

and it seems hard to disregard them completely. 

It seems, therefore, that etiological-evolutionary approaches treat these sorts of 

examples inadequately. Etiological-evolutionary accounts identify purposes that can 

become too far removed from the actual behavioral markers of goal-directedness exhibited 

by individuals – that is, their expressions of gratification, displeasure or preference. Of 

course, it could be argued that our intuitive attributions of goals are systematically 

misleading – so that the homosexual rabbit above would not after all have the goal of 

engaging in homosexual intercourse. But this is a high price to pay, which makes such 

accounts of intentionality prima facie unattractive. In principle, it seems desirable that 

theories of intentionality are constrained by our pre-theoretical judgments about the 

intentional aims of agents (for instance, by the judgments of a biologist observing the 

behavior of the rabbit in question), at least as long as one has no clear reasons to endorse a 

general error theory about such judgments. For one thing, our motivation to ascribe 

intentionality to biological organisms is to a large extent provided by those pre-theoretical 

judgments. Moreover, theories of intentionality grounded in biological purposes are 

ultimately expected to account for the intentional features of our own thought and action – 

and our practices of ascribing intentional aims to each other would make no sense if we 

disregarded completely the behavioral markers of goal-directedness that underpin our 

intuitive attributions of intentionality 

At any rate, note that, while the rabbit’s example is a case in which the inadequacies 

of etiological-evolutionary accounts of intentionality are especially visible (since they lead 

to assigning wrong  success conditions to the agent’s behavior), the underlying 



 

 

inadequacies of these approaches would generally persist in other cases in which the goals 

specified have intuitively correct success conditions. These cases would still be problematic 

for an etiological-evolutionary account of the intentionality of individual agents, because 

the goals identified by the account would actually be goals of lineages, rather than of 

individuals.       

       In conclusion, although an etiological-evolutionary approach may capture some 

interesting notion of biological purpose, I do not think that such purposes can lay the 

foundations for a suitable account of intentionality. In the next section I examine whether 

organizational accounts are more suitable for this task. 

 

5  Organizational accounts of biological purposes 

In order to develop a satisfactory account of intentionality – avoiding the difficulties faced 

by etiological-evolutionary approaches –, we need biological purposes that are not 

attributable to lineages, but to individual traits and organisms. This is precisely what the 

views that I will call ‘organizational’ try to do; these views propose to locate the relevant 

circular dependence between effects and causes in the current activity of the organism, 

rather than in its evolutionary history. In this way, it seems that they may provide suitable 

grounds for accounting for the emergence of intentionality, respecting the intuition that the 

purposes underlying intentional agency are typically purposes of individuals, and not of 

lineages. 

 There are several versions of what I am calling organizational views (see, among 

others, Weber and Varela 2002, Di Paolo 2005; Christensen and Bickhard 2002; Mossio, 



 

 

Saborido and Moreno 2009; Mossio and Bich 2017; Bich et al. 2016; Christensen 2012; 

Barandiaran and Egbert 2013); for my purposes here, however, it is enough to consider 

some basic core tenets of such views, without dealing with their details. Biological 

organisms are characterized by organizational views as self-maintained systems, that is, 

systems whose activity contributes to preserving their conditions of existence. A self-

maintained system has to behave in certain ways in order to manage to preserve its identity 

in a precarious environment. This includes repairing and regenerating the parts that 

compose the system: in this sense, such systems can be said to be self-produced. For 

instance, a worm has to find nutrients and expel waste in order to keep alive. Should it fail 

to do so, the worm would not be able to preserve its organization and would cease existing.  

 According to organizational views, the purpose of biological organisms is to 

maintain the organization of the system they constitute; in turn, the purpose of the parts of 

organisms is to contribute to the self-maintenance of the whole they belong to. As Jonas 

puts it, ‘to be’ is the organism's intrinsic goal (Jonas 1968, p. 243). Likewise, Di Paolo 

claims that the organisms are subject to the norm to ‘keep the unity going and distinct’ (Di 

Paolo, 2005, p. 434; see also Mossio, Saborido and Moreno 2009; Mossio and Bich 2017; 

Weber and Varela 2002; Christensen and Bickhard, 2002; Barandarian and Egbert 2014).  

The very existence of a self-maintained system depends on its behaving in certain 

ways – on its parts having certain effects. Organisms are complex systems, composed by 

different parts that contribute to maintaining the rest of the system and, in turn, are 

maintained by it – this type of interdependence between the system as a whole and its parts 

is known in technical terms as ‘organizational closure’ (see Mossio, Saborido and Moreno 

2009). Thus, the existence of the organism (and consequently of its parts) is sustained by its 



 

 

own activity. In this way, self-maintained systems realize the sort of circular relation 

between effects and causes characteristic, on Wright’s view, of teleology (see Mossio, 

Saborido and Moreno 2009; Mossio and Bich 2017). If the system manages to endure, it is 

because it does certain things. Authors working within organizational approaches typically 

claim that the reason why certain effects of biological traits can be counted as their 

purposes is that having such effects is a condition of existence of the system they belong to: 

Because of the organizational closure, the activity of the system has an intrinsic 

relevance for the system itself, to the extent that its very existence depends on the 

effects of its own activity. Such intrinsic relevance, we hold, generates a naturalized 

criterion to determine what the system is ‘supposed’ to do. In fact, the whole system 

(and its constitutive processes) ‘must’ behave in a specific way, otherwise it would 

cease to exist. Accordingly, the activity of the system becomes its own norm or, 

more precisely, the conditions of existence of its constitutive processes and 

organization are the norms of its own activity. (Mossio, Saborido and Moreno 2009, 

p. 825). 

  

However, as discussed in section 2, it seems that this line of argument just conflates 

purposes with conditions of existence or perpetuation. The fact that some entity exists by 

virtue of having certain effects does not necessarily mean that having those effects is the 

purpose of such an entity. There is an unwarranted jump from being something because of 

which an entity exists to being something for which the entity exists.  



 

 

 When considering etiological-evolutionary approaches, I claimed that what is 

plausible is to identify purposes not with conditions of perpetuation in general, but with 

conditions of perpetuation in selective processes (natural selection, in the case of 

evolution). Now, in the same way that Darwinian evolution can be seen as involving 

environmental selective processes operating over cross-generational lineages, one could 

think of individual self-maintaining organisms as subject to selective pressures from their 

environment. Organisms have to behave in certain ways if they are to maintain their 

identity against the disintegrating tendencies of a precarious environment. Trivially, 

systems that preserve their identity through interactions with the environment will keep 

existing, while systems that fail to maintain themselves will most likely disintegrate and 

cease to exist. Those behaviors that undermine self-maintenance tend to be inhibited. In this 

way, there is some reason to say that the environment is exercising selective pressures over 

individual organisms, promoting the perpetuation of organisms with certain behavioral 

dispositions. For instance, being able to avoid toxic substances in the environment 

increases the likelihood of an organism’s preserving its existence. 

 One may be reluctant to think of these interactions with the environment as 

selective processes in anything but a metaphorical sense. Nevertheless, I will assume for 

the sake of argument that it makes sense to talk of selective pressures in relation to such 

interactions (as with etiological-evolutionary approaches, my aim is to see whether the 

most favorable presentation of the view is open to criticism). If this is granted, and one 

accepts a selected-effects theory of teleology, then it follows that self-maintenance sets an 

observer-independent purpose of organisms: biological traits are supposed to behave in 

ways that contribute to sustaining the organization they belong to.       



 

 

 Note that this organizational account of purposes seems to be free from the 

objection posed above to etiological-evolutionary approaches – that is, the objection that 

biological purposes associated with natural selection should be ascribed to reproductive 

chains, rather than to particular individuals. According to organizational views, as I have 

been describing them, when a particular system succeeds in accomplishing the goal of self-

maintenance, it is the future existence of that same system which is promoted (not the 

existence of descendants or other individuals). Actually, the key point of organizational 

approaches is that organisms aim to preserve their own identity by self-maintaining their 

organization and boundaries. Therefore, the biological purposes arising in this 

organizational framework are purposes of individuals – as is demanded by intentional 

explanations.
9
  

                                                           
9
 One may object that the difficulty faced by etiological-evolutionary views also arises here, 

under a new guise. The problem would be that the purposes introduced by the interactions 

of self-maintaining organism with their environments cannot be attributed to momentary 

time-slices of token traits or organisms, but rather to time-extended sections of those 

tokens, since what is sustained in the relevant interaction is such time-extended entities and 

not momentary time-slices of the interacting organism (in other words, the evaluative 

pressures associated with the interaction do not target momentary time-slices, but time-

extended entities). However, I do not take this to be a problem. It is very plausible to think 

that, in general, purposes can only be attributed to subjects with a sufficient temporal 

extension. It seems that it does not make sense to attribute goals to entities whose existence 

lacks temporal duration – and that therefore cannot guide their behavior in pursuit of those 

goals, or track the progress of such purposive endeavors. At any rate, in general intentional 



 

 

Unfortunately, a related problem comes to view: organizational approaches seem to 

be unable to account for biological purposes related to reproduction. It is common in nature 

that organisms do things with the aim of securing reproduction – or, more generally, of 

securing genetic spread –, even at the cost of their own self-maintenance. For instance, 

animals often devote a lot of resources to feeding and protecting their offspring. 

Organizational proposals, at least without further sophistications, cannot explain these 

behaviors and the biological purposes underlying them, since such behaviors do not 

contribute to the self-maintenance of the organism (Mossio, Saborido and Moreno 2009; 

Delancey 2006).  

A possible solution is to extend the system to which self-maintenance applies: 

maybe some biological purposes are attached to the self-maintenance of time-extended, 

cross-generational systems encompassing several individuals – for instance (bits of) 

reproductive families or lineages –, rather than to the self-maintenance of individual 

organisms (see Christensen and Bickhard 2002; Saborido, Mossion and Moreno 2011). In 

these solutions, however, the focus on individual organisms and their dynamics is lost, and, 

therefore, the objection to etiological-evolutionary accounts discussed above would come 

back into play: these purposes should be attributed to cross-generational entities and not to 

individuals (see Artiga and Martínez 2016). It is only cross-generational entities that can 

realize the relevant form of organizational closure, in relation to these behaviors. This is so 

because the effects of the behavior in question contribute to maintaining the existence not 

of the individual organism producing it, but of a cross-generational system encompassing 

                                                                                                                                                                                 

agency is underlain by goals of time-extended individuals, and not merely of some of their 

momentary time-slices.      



 

 

that organism. Thus, in order for the effects of the relevant behavior to explain the 

continued existence of the very same entity that produced that behavior, such an entity has 

to be taken to be cross-generational. Accordingly, the purposes associated with these sorts 

of effects should be attributed to cross-generational entities. By contrast, the relevant 

intentional behavior (e.g. an animal feeding its offspring) is generally interpreted in terms 

of purposes of individuals. So, organizational views – as they stand – seem unable to 

provide a suitable characterization of many of the goal-oriented behaviors typical of 

intentional agency. 

 

6 Conclusions 

I have argued that the most plausible strategy for defending the idea that Darwinian 

evolution introduces a teleological dimension in the biological world is to treat natural 

selection as a genuine selective process – given that, arguably, selective processes generate 

evaluative standards. The resulting purposes, however, are not suitable for developing an 

account of intentionality. The problem is that the purposes introduced by natural selection 

(by virtue of its being a selective process) should be ascribed to reproductive chains rather 

than to individual traits. The reason for this is that the selective pressures associated with 

natural selection operate over reproductive chains, not individuals (the same conclusion can 

be reached by considering Wright’s characterization of teleology in terms of loops between 

effects and causes). This is problematic because, arguably, the purposes underlying 

intentionality are, in general, purposes of individuals.  



 

 

 Perhaps there is a way to argue that Darwinian evolution gives rise to observer-

independent purposes without appealing to Wright’s teleological loop or to the selective 

character of natural selection – and without having to attribute the resulting purposes to 

reproductive chains. However, it is not obvious how this could be done. Anyway, the 

problem I have discussed is far from minor, since it seems to block the most promising 

route for vindicating the evaluative, teleological dimension of Darwinian evolution, at least  

insofar as such teleological dimension is intended to serve as a basis for an account of 

intentionality.     

I have further argued that evolutionary views are not alone in facing this sort of 

problem. Organizational approaches encounter similar problems when they try to account 

for purposive behaviors that contribute to the maintenance of some cross-generational or 

higher-order entity it belongs to. Examples of such behaviors are easily found in relation to 

reproduction and social altruism. An account of intentionality that left out these types of 

behaviors would be severely limited.  

To be sure, I have not shown that it is hopeless to resort to the notions of biological 

purpose or function in order to construct a suitable naturalistic account of intentionality. I 

have only argued that the most popular approaches to biological teleology, in their present 

form, seem inadequate to this task. It might be possible to develop further theories of 

biological teleology that open a more promising avenue for investigating the emergence of 

intentionality. Assessing the prospects of this broader project, however, is something that 

must wait for another occasion.  
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