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Abstract

The so-called evolutionary approach is getting more and more popular in various branches of philosophy. Evolutionary explanations are often used in virtually every classical philosophical discipline. The structure of evolutionary explanations is examined and it is pointed out that only one sub-category of evolutionary explanations, namely, non-reductive, non-stipulated adaptation-explanation can be of any philosophical significance. I finish by examining which of the proposed philosophical arguments use this kind of evolutionary explanation. The answer will be disappointing for those who would like to think of philosophy as a branch of evolutionary biology.

I. Introduction

The so-called evolutionary approach is getting more and more popular in various branches of philosophy. Evolutionary explanations are often used not only in the philosophy of mind (mental content, consciousness), ethics (altruism, responsibility) and epistemology (evolutionary epistemology), but also in aesthetics and political philosophy (meme theory). The general proposal is that since humans have evolved in the same way as any other animals, the human mind, language, knowledge, society, art and moral should all be examined as biological phenomena. Since evolution plays a crucial role in the explanation of biological phenomena, there is good reason to suppose that this is also true for the aforementioned human faculties. 


If we want to evaluate the merits of this popular approach, there is a strong need for a philosophical analysis of the nature of evolutionary explanations used in these philosophical arguments. First, the general structure of evolutionary explanations is analysed. My starting point is a very general characterisation of evolutionary explanations: in evolutionary explanations there are no restrictions on what the explanandum is, but the explanans is always a selection process. I introduce three distinctions between different kinds of evolutionary explanations. 

(1) Explanations that use cumulative selection as explanans should be differentiated from those explanations that use non-cumulative selection processes. After some clarifications of the differences between cumulative and non-cumulative selection, I argue that only those evolutionary explanations that quote a cumulative selection process as explanans are capable of explaining adaptations. (2) The second distinction also concerns the explanans of evolutionary explanations, and it raises an obvious point. I will argue that if a philosophical explanation is to be taken seriously, its explanans must be known, and not merely stipulated. (3) I differentiate between reductive and non-reductive evolutionary explanations. Finally, it is pointed out that only one sub-category of evolutionary explanations, namely, non-reductive, non-stipulated adaptation-explanation can be of any philosophical significance. 

In the second part of the paper, I examine six of the most widespread views that attempt to solve philosophical problems with the help of evolutionary arguments: (a) evolutionary psychology, (b) meme theory, (c) Daniel Dennett’s evolutionary explanations, (d) evolutionary epistemology, (e) the selectionist theories of neural development (especially neural Darwinism), (e) teleosemantics. I conclude that none of them use non-reductive, non-stipulated adaptation-explanation. It needs to be emphasized, however, that what I aim to show is not the logical impossibility of evolutionary explanations that can prove useful in philosophy, but rather the claim that the kind of evolutionary explanation that could be useful has not been proposed yet.

II. The Structure of Evolutionary Explanations

My starting point is a very general characterisation of evolutionary explanations: in evolutionary explanations the explanans is always a selection process. Selection is usually defined as repeated cycles of replication and environmental interaction (Hull 1981, 2001, see also Hull et al 2001, Hull 1980, Hull 1988). To put it simply, copies are made of an entity (replication), some of which are eliminated (interaction), whereas others give rise to further copies. 

Note that this is a rather liberal notion of evolutionary explanation, which I will narrow down in this section. I will introduce three distinctions between different kinds of evolutionary explanations. 

First, explanations that use cumulative selection as explanans should be differentiated from those explanations that use non-cumulative selection processes. As we have seen, selection is usually defined as repeated cycles of replication and environmental interaction. If environmental interaction influences the replication of the next cycle, then the evolutionary changes can accumulate: the selection is cumulative. In the standard case of natural selection, for example, which must be familiar from our biology textbooks, where the units that undergo replication in this process are genes, the selection is cumulative. In an environment where trees are high, giraffes with longer neck have better chances to survive. Thus, in a given generation, those giraffes that have longer neck will survive and the ones with shorter neck will not. Hence, in the next generation, the only (or most) giraffes will be the descendants of the giraffes with longer neck. Consequently, the new generation will have longer neck size.

I will argue against the possibility of using non-cumulative selection processes in philosophical explanations (see Nanay 2002a). The outline of the argument is simple: (a) only adaptation-explanations can be useful in philosophical explanations, (b) only cumulative selection leads to adaptation. 

Adaptation-explanations aim to explain the supposed or real teleology of the world by referring to selection processes. As Robert Brandon says: 

Adaptation-explanations [...] should be distinguished from other evolutionary explanations (both in and out of biology) on the basis of the former but not the latter being answers to what-for questions. Questions concerning putative adaptations, an anteater's tongue, the structure of the human eye, or the waggle-dance of honeybees - are naturally formulated using what-for. (One might also ask the same questions using why or how-come. The distinction is not a simple syntactic one.) In contrast, we balk at using what-for in formulating other evolutionary questions, such as Why is hydrogen more abundant in the universe than uranium? (Brandon 1985: 86-87. cf. Brandon 1996: 30-45.). 

I follow Brandon in claiming that only adaptation-explanations have a chance of answering what he calls ‘what-for questions’: only adaptation-explanations can explain why a certain trait of an organism is the way it is. Since the primary philosophical interest in evolutionary explanations lies in the hope that they can be utilised to explain why something is the way it is, the only kind of evolutionary explanation that can be philosophically useful or interesting is adaptation-explanation.


So what we need is adaptation-explanation. The question is what kind of selection can help explaining adaptations. Unfortunately, it has been argued that no selection process whatever can help explaining adaptations, since the explanandum and the explanans are phenomena at different levels: selection is a population-level phenomenon, whereas adaptation occurs on the individual level. (Sober 1984, 1995, Walsh 2000). Selection can explain the frequencies of traits in populations, but it cannot explain why individual organisms have certain traits. (Sober 1995: 384.).

Further, there are selection processes without mutation, whereby the species contain completely similar individuals: there is no variation; therefore the most successful species may spread and make all the others extinct, but by doing so its individuals will not change. An example could be the clay crystal that grows faster than the other crystals in the same pool (Cf. Bedau 1991: 650 -654, Walsh 2000: 142-143.). After a certain time the fastest growing crystal will be the only one in the pool, but its structure will not have changed in the selection process. Hence, we have a selection process, but it does not lead to adaptation.
 

Karen Neander has argued against these claims (Neander 1995a, 1995b). I analysed her argument elsewhere (Nanay 2002a), and concluded that cumulative selection can indeed help explaining adaptations, but non-cumulative selection cannot. To put the gist of the argument very simply, let us return to our giraffe example. In a number of generations, if the selection pressure for long neck prevails, the giraffes will end up with really long neck. The changes of each generation accumulate, and this cumulative selection leads to adaptation: the adaptation of long neck. The same argument obviously cannot be run in the case of non-cumulative selection. This conclusion that cumulative (but not non-cumulative) selection can explain adaptation is consistent with Dawkins’ famous claim: ‘Cumulative selection is […], I believe, the force underlying all adaptive complexity.’ (Dawkins 1983: 21.)

To sum up the argument presented in this section so far, only adaptation-explanations can have philosophical significance. And, as we have seen, adaptation-explanations are evolutionary explanations that quote a cumulative selection process as explanans. 

The second distinction also concerns the explanans of evolutionary explanations, and it raises an obvious point. In any given explanation, the explanans must be known, otherwise it could not give reliable explanation for the explanandum. More specifically, if a philosophical explanation is to be taken seriously, its explanans must be known. Some evolutionary explanations in philosophy, however, use stipulated selection processes as explanans, as we shall see soon in more detail. To sum up, only evolutionary explanations that quote a known (and not stipulated) selection process as explanans can have philosophical significance.

Third, I differentiate between reductive and non-reductive evolutionary explanations. The evolutionary approach is often criticized because of its reductive implications. Indeed, reductive evolutionary explanations are unlikely to be very useful in solving philosophical problems, since they would replace the explanandum (the philosophical phenomenon to be explained) with the explanans (biology). On the other hand, reductionism is not a necessary trait of evolutionary explanations; it is possible to give non-reductive evolutionary explanations. Meme theory, for example, does not claim that what happens in the domain of culture is nothing but the selection of memes. What we got is that only non-reductive evolutionary explanations can have philosophical significance. 


If we put the three claims of this section together, then the conclusion is that only non-reductive, non-stipulated adaptation-explanations can be used in philosophical arguments. Finally, it needs to be examined which philosophical theories that propose to use evolutionary explanations use this kind of evolutionary explanation. 
III. Varieties of Evolutionary Explanations

At this point, I would like to introduce very briefly and sketchily six philosophical theories that use evolutionary arguments and examine in the light of the above analysis what kind of evolutionary explanations they use. 

III. a. Evolutionary Psychology

The central claim of evolutionary psychology is that our mental capacities have to be analysed with reference to the environment in which they have evolved (Barkow, Cosmides & Tooby, 1992; Buss, 1994, 1995, 1999; Dennett, 1995; Pinker, 1997; Plotkin, 1997; Wright, 1994). Understanding why the human hand functions the way it does undoubtedly implies analysing the environment it has evolved in. The same could be said about mental capacities as well: the examination of the environment of our ancestors might help us to understand our present emotions or food preferences. 


The most important point that has been made by evolutionary psychologists is that the environment our mental capacities have been adapted to is not necessarily the same as the environment we live in now.
 To quote one of the best known examples: preference for sugar was adaptive in the Pleistocene environment where calorie-rich food was rare. In the present environment, however, the same preference is no longer adaptive, since it is not vital for survival any more (at least in some parts of the world) and it may also lead to obesity and bad teeth.
 Our preference was fixed in the Pleistocene environment and it has not changed since then, but the environment itself has changed. Thus, in analysing a certain mental capacity, the evolutionary environment that has to be taken into consideration is not the present environment but rather the Pleistocene environment to which this mental capacity has been adapted. This environment is usually called the Environment of Evolutionary Adaptedness (EEA), and we do not have any direct evidence of what it looked like, but some of its characteristics can be postulated based on what we know about how our ancestors lived in the Pleistocene era.
 


Evolutionary psychology has been used to explain numerous mental capacities, some of which are not usually regarded as an integral part of philosophical enquiry. Others, however, such as altruism, morals, ethics, language, consciousness, undoubtedly are.
 


The explanans of the explanations of evolutionary psychology consists of the selection processes the human mind underwent in the Pleistocene environment. Since we can only stipulate the Pleistocene environment, we can also only stipulate the selection processes that shaped out mind in that environment. Hence, evolutionary psychology uses stipulated selection processes as explanans.

III. b. Meme theory

Richard Dawkins defined memes as the ‘units of the cultural transmission’ (Dawkins 1989: 192. See also Dawkins 1982a, 1982b). According to his theory, cultural phenomena can be explained, at least partially, with the help of the following evolutionary model: Memes are pieces of information and they compete for survival in a quite similar way as genes do; the difference is that they compete for the capacity of our minds. Since the capacity of the human mind is limited, only some of them, the successful ones, manage to get into the minds of numerous people, hence, they survive, whereas the unsuccessful ones die out. A meme can be a tune, the idea of liberalism, or the habit of brushing one’s teeth. Those tunes will survive that can get into and stay in many minds. The ones that fail to do so will die out. 


The meme theory has been used to explain the general structure of how society works as well as to explain the history of ideas and the history of art. It also has applications for political philosophy.
 

The selection of memes is not cumulative. My starting point is an important difference between genes and memes Dawkins famously observes immediately after having coined the term ‘meme’. 

There is a problem here concerning the nature of competition. Where there is sexual reproduction, each gene is competing particularly with its own alleles – rivals for the same chromosomal slot. Memes seem to have nothing equivalent to alleles. […] In what sense then are memes competing with each other? (Dawkins 1989, pp. 196-197.)
 

As a result of this dissimilarity between genes and memes, the selection of memes is conceived in the following way: a meme x competes not only with its “own alleles”, but with every other meme (Dennett 1995, p. 349. Dawkins 1989, p. 197.).
 According to this weak notion of selection, the meme of silk shirts competes not only with that of linen shirts, but also with the meme of liberalism. The problem with this account of selection is that the elimination of a meme contributes to the survival of another, more successful meme only in a very marginal way, if at all. If I forget what liberalism is, this will not contribute greatly to the survival of the meme of linen shirts in my mind. And if the elimination of the eliminated memes cannot play a role in explaining causally the traits of the surviving memes, then this kind of selection cannot be used to explain adaptation.
 


This, in itself, would not provide sufficient grounds for dismissing the idea of the cumulative selection of memes. One could come up with examples of memes that are selected against one another in a manner quite similar to genes. Dawkins gives an example in which two versions of the tune ‘Rule Britannia’ compete for survival (Dawkins 1989, p. 324.). The second line of the original song is ‘Britannia, rule the waves’, whereas in the slightly modified version the second line sounds ‘Britannia rules the waves’. Dawkins points out that the latter version has a huge selective advantage, since the consonant ‘s’ is very loud. Even if a small proportion of the people singing this song utters it, a child hearing the tune for the first time would still hear the ‘s’. In this example, memes compete for the “same chromosomal slot”; it is either “rules the waves” or “rule the waves”. Each individual mind will contain only one of these two versions. These memes compete first and foremost with one another. In which case we cannot dismiss the idea of cumulative selection. 


The problem is the following: if a meme changes, and the new meme will have different survival value than the original one, it is impossible to tell whether the change results in a meme that competes for the same “chromosomal slot” (as in the case of Rule Britannia) or not. It is impossible to tell whether the change is a mutation or the emergence of a meme independent from (and, more importantly, not competing in any strong sense against) the original one. Of course, the elimination process that follows the change will decide which is the case, but it seems that in meme selection the phase of replication is not conceptually independent from the phase of interaction. Only the interaction will decide whether a change in the replication phase was a mutation or not.
 It would be problematic, to say the least, to talk about cumulative selection if the variation of replication cannot be separated and described independently from the interaction. Hence, it seems that the selection of memes is not cumulative selection either.

III. c. Evolutionary Epistemology

Evolutionary epistemology was among the first attempts to solve philosophical problems with the help of evolutionary arguments (Popper 1972, Campbell 1974). According to this theory, all thinking processes can be characterized by repeated cycles of blind variation and selective retention. A variety of thoughts is produced continuously and blindly, but environmental interactions decide which thought will survive. 

Evolutionary epistemology is no longer very popular, but it needs to be mentioned, because the basic idea of this theory is still used. Most eminently, the recently very popular selectionist theories of neural development could be regarded as the biologically more plausible versions of the basic idea of evolutionary epistemology. 


According to evolutionary epistemology, our thinking can be explained as the blind variation and selective retention of our ideas. The problem here is with the claim that variation is blind. The environmental interactions do not have any impact on the next variation of thoughts (this characteristic of variation is dubbed as ‘blind’ by Campbell). If variation is blind, then the previous elimination process cannot influence it, hence, the changes of the idea-population do not accumulate. Again, evolutionary epistemology uses non-cumulative selection processes in their explanations, hence, its explanations cannot be adaptation-explanations.

II. d. The Selectionist Model of Neural Development (Neural Darwinism)


According to the selectionist model of neural development, environmental effects select among our neural connections after birth: the connections that are used will survive, whereas the rest will die out (Changeux 1985, Adams 1998).
 We are born with far more neural connections than we would need, and in the course of ontogeny some of these disappear, while others survive. Neurological findings suggest that learning does not involve the formation of new neural connections. The selectionist model of neural development aims to explain the way learning can be described on the neural level as the process whereby certain connections disappear and others survive (see Nanay 2002b). 

In spite of some superficial similarities with the process of natural selection (such as the phase of variation followed by that of elimination), it must be clear that this 'selection process' is not really selection at all, since we cannot talk about repeated cycles of replication and interaction. There is only the first phase of variation followed by environmental interaction and that's more or less the end of the story.
 Thus, the replicator that is involved in this process does not have the explanatory power that would be needed for adaptation-explanations. 

II. e. Daniel Dennett

Daniel C. Dennett’s book Darwin’s Dangerous Idea is probably the most important and most ambitious opus of the general philosophical approach that uses evolutionary explanations. In the preface of the book he writes: ‘This book is about why Darwin’s idea […] promises to put our most cherished visions of life on a new foundation.’ (Dennett 1995. p. 11.). Dennett aims to give evolutionary explanations for most traditional philosophical problems in this book; mind, consciousness, language, meaning, society, morals, altruism are all among the explained human faculties. 


In these explanations, Dennett uses an amalgam of evolutionary psychology and meme theory. The way these two different explanatory schemes fit in with one another is beyond the scope of this article. What is important to point out, however, is that Daniel Dennett’s evolutionary explanations, which are combinations of meme theory and evolutionary psychology, are therefore non-adaptive, stipulated explanations.

II. f. Teleosemantics

Teleosemantics is more modest than most of the theories mentioned so far; its purpose is to explain only one thing: the intentionality of thought and language: the meaning of our words and the content of our thoughts (Millikan 1984, 1993, 2000, Papineau 1987, 1990, 1996a, Neander 1995c, 1996a, Sterelny 2001). The title of Millikan’s first book is in itself a manifesto: Language, Thought and Other Biological Categories. 

Our thoughts are thoughts of something; they refer to something. If I think about a papaya, my thought is about a papaya; in other words, the content of my thought is a papaya. The explanation of mental content is the explanation of this relation between my papaya-thought and the papaya. The advocates of teleosemantics aim to explain this relation in evolutionary terms. The proposal is that my thought has the content ‘papaya’ if the fact that papaya-thoughts indicate papayas has contributed to the survival of my evolutionary ancestors. More generally, a mental state R of an organism O has content X if the fact that R indicates X has contributed to the survival of the evolutionary ancestors of O. 


Teleosemantics uses reductive evolutionary explanations. What individuate the content of our thoughts is nothing but its evolutionary history. What determines whether a thought is about papayas or about London is the role this mental state played in the past and nothing else. A consequence of this view is that if an organism molecule by molecule identical to me were created, it would not have contentful thoughts, since it would lack the evolutionary history that fixes the content of its thoughts (see Davidson 1987, esp. pp. 443-444, Neander 1996b). The advocates of teleosemantics accept this consequence and of their view, which illustrates nicely the reductionism of this approach (Millikan 1996, Neander 1996b, Papineau 1996b, 2001.).

IV. Conclusion

We have seen that none of the six attempts to use evolutionary explanations in philosophy turned out to use the kind of evolutionary explanation (non-stipulated, non-reductive adaptation-explanations) that could have philosophical significance. It needs to be emphasized, however, that what I aimed to show in this paper is not the logical impossibility of evolutionary explanations that can prove useful in philosophy, but rather the claim that the kind of evolutionary explanation that could be useful has not been proposed yet. 
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� It is important to note that adaptation-explanations do not necessarily imply adaptationism, which would imply that all evolutionary explanations are adaptation-explanations. On the question of adaptationism pro and contra see: Gould – Vrba 1982, Gould – Lewontin 1979, Lewontin 1978, Dawkins 1989, Dennett 1995, just to mention the most well-known titles in the very extended literature. 


� The clay crystals as Bedau described them in Bedau 1991 behave this way, and not the way he himself explained.


� This is one of the most significant differences between sociobiology and evolutionary psychology. Cf. Wilson, 1975; Lumsden & Wilson, 1981; Wilson, 1978. For critical overviews see for example: Kitcher, 1984; Lewontin, Rose & Kamin, 1982. 


� This famous example was given by David Buss. See Buss, 1995. 


� I analysed the philosophical foundations of evolutionary psychology in Nanay 2002b. 


� Some references: Wright 1994, Dennett 1995, Buss 1999, Pinker 1997, Murphy-Stich 2000. 


� See Blackmore 1999 for a good overview. 


� Dawkins makes the same point again in his Extended Phenotype: “It is not clear that [memes] occupy and compete for discrete ‘loci’, or that they have identifiable ‘alleles’.” (Dawkins 1982a, p. 112.) A similar observation was made by William Wimsatt (Wimsatt 1999, pp. 281-282.).


� Thanks for Dan Dennett for repeated discussions of this question. 


� See Sober’s argument I mentioned earlier (Sober 1995). Of course he talks about natural selection, not about the selection of memes, but his arguments could also be applied here. 


� A similar worry was raised by William Wimsatt, who argues that it is impossible to separate selection, development and heredity in memetic evolution. (Wimsatt 1999, pp. 288-293.) See also Eors Szathmary's account of meme selection, who conceives the replication of memes as an example of what he calls phenotypic replication (Szathmary 2000: 6.).


� I will not discuss one of the best known approaches among the selectionist theories of neural development, namely, the so-called neural Darwinism. This approach was introduced by Gerald Edelman (Edelman 1987, Edelman 1990, Edelman-Tononi 2000) and in his theory environmental effects select, not among single neural connections, but among neurone groups. The biological plausibility of Edelman’s theory has often been questioned (the most influential criticism was given by Crick 1989. See also Michod 1989, Michod 1990.).


� It would be misleading to say that the initial variation of neural connections is followed by the elimination of some and then no further neural connections are ever formed. New neural connections are formed even in adults, but their formation does not seem to conform the selectionist model (See Quartz – Sejnowski 1997).





