MULTIPLE REALIZABILITY AND IDENTITY

Simone Gozzano

It is generally held that type-identity theories of mind have been definitively discarded by Putnam’s multiple realizability argument and by Kripke’s thesis on necessary identities. My general goal is to challenge this opinion, even if under some conditions, and to provide an argument in support of a causal reading of sensations that will deflate the importance of their individuation via qualitative properties.

The multiple realizability argument is generally taken to show that identity statements between mental properties (say, have pain) and their realizers (C-fibers firing) are not necessarily true. These are contrasted, famously by Putnam and Kripke, with statements such as “heat = molecular motion”, which are considered as necessarily true. However, I will argue, the latter identity statement is subject to the same kind of multiple realizability.

Many authors have already noticed that there are many ways in which the supposed identity “heat = molecular motion” may be shaken. On the one hand the concept of heat can be applied to different states of the matter (gases, plasma, vacuum) and in some of these cases the supposed identity with molecular motion is no longer necessarily valid. On the other hand, inter-level identities allow for minimal variability: two objects having the same temperature may have different physical arrangements of moving molecules. Both these observations, though, do not exclude that the identity holds at least in some specific phase of the matter (say, gases). I want to argue that also in this case the supposed identity could be nevertheless multiply realized, and in a more serious way then individual variability. The main hallmark for having multiple realizability, and not just multiple instantiation, is the presence of different natural kinds fulfilling a given high order property. In this sense, heat is multiply realized by molecular motion because it can be realized by different kinds of molecules, which are different natural kinds. This shows that the supposed identity “heat = molecular motion” is nothing more than a schema of identification. In order to obtain an identity statement it is necessary to fill the logical form of the schema by introducing co-referential rigid designators on both sides of the identity sign. Once this is done, we can have necessarily true identity statements again, but these have a quite narrow scope of validity. 

The same reasoning can be applied in the case of the supposed identity between pain and C-fibers activation or, more in general, between mental states and physical states. In such case, we have to narrowing the scope of the physical realization conditions of the mental state or property in the same way in which this is done in the case of purely physicalistic statements. Once this is done, identity statements relating mental and physical properties are on the same boat of those concerning physical properties alone.

In the second part of the paper, I argue that the way in which the multiple realizability argument is tackled with respect to identity statements on physical entities (heat = molecular motion) can be applied also to identities relating mental and physical properties. I argue that the previous strategy not only provides an answer to Putnam’s argument but that, if supplemented, blocks Kripke's intuition according to which pain states find their identity conditions in the phenomenological component of such sensations. To this end, I analyze what sensations are and what their phenomenological component is. I first maintain that sensations are stable relations with properties of the world fixed by token-reflexive conditions of the receptors. Secondly, in order to individuate their qualitative component, is sufficient to consider their distinctiveness, leaving any qualitative consideration apart. Applying the above analysis to the case of pain we notice that it fits well with the distinction found in the medical literature between feeling pain and detecting pain. The detection can be individuated in purely causal-functional terms, on the stability criterion, while the feeling is conveniently considered in evolutionary way, on the distinctness criterion. Such an individuation may be not metaphysically necessary but such a strong reading of necessity is not what is needed for our goals.

The general upshot is that the identity thesis, as originally proposed by Smart, Place and others, is no longer viable. In its place we should introduce more narrow tailored identities, but these are not different from those that we should accept in case of purely physicalistic terms, such as heat and molecular motion. Having set all this, I conclude that the type-identity theory of mind can be vindicated.
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Multiple realizability and mind-body identity

One of the purposes of science is to provide identifications such as water is H2O. The process of setting such identifications goes hand in hand with the answers to many “why” questions: “Why is water boiling at 100° and freezing at 0° Celsius?”. Such a task is ubiquitous in all empirical sciences. Consider now the sciences of the mind, from cognitive science to psychoanalysis. Can such “theoretical identifications”, to use an expression from David Lewis, be provided in case of psychological properties? If I am right in characterizing this as one of the aim of science, the importance of the question is evident: a negative answer to it would mark a limit for science. Such a boundary would extend to all those mental phenomena that have to do with mental properties, in general, and properties concerning consciousness in particular, because these have proven to resist the individuation strategies adopted for other mental properties, as the intentional ones. Phenomenal consciousness would be beyond the domain of the scientific method, not to mention our cognitive capacities (cf McGinn 1991). Hence, mental phenomena that would prove intractable within the method of science should be considered as not naturalizable, as frequently the issue is posed, or would mark the incompleteness of science as to the natural world.

In order to avoid this serious limit, many forms of non reductive physicalism have emerged, all trying to vindicate the naturalness of mental phenomena while avoiding any theoretical identification, as construed by Lewis. The mental, its properties in particular, have been considered at most token-identical with physical properties, or in some or other relation with them, being this of supervenience (Kim 1998), determination (Yablo 1992), realization (Shoemaker 2007) constitution (Rudder Baker 2000) or emergence (Chalmers 1996). In recent years, however, a number of philosophers (Bickle 1998, Polger 2003, Hill 1991) have reaffirmed the possibility of providing the most radical form of theoretical identification: type-identity.

The motivating reason in favor of the type identity theory of mind is that it provides a powerful solution to the problem of the causal efficacy of mental properties vis a vis the acceptance of the principle of causal closure of the physical domain and the rejection of overdetermination. True, one may challenge both these assumptions, but if one endorses them, as I do, the clearest way of defending the causal efficacy of mental properties is to identify them with physical properties. In the following, leaving aside a defense of the two mentioned assumptions, I will confine my defense of the identity between mental and physical properties just to sensations, thereby excluding intentional properties from the outset (cf. Hill 1997).
 

How can such an old and disregarded theory be rescued? Some have argued that we should get at these identities by empirical research (Block and Stalnaker 1999); others invoke the Armstrong-Lewis’ way, that consists in having conceptual analysis and empirical investigation in reciprocal evolution, delivering at the end the desired identities. Jaegwon Kim (1998) develops such a strategy, in what he calls the “functionalization” of mental properties. However, he thinks that this process could bring positive results in case of intentional properties, while being almost hopeless if applied to the phenomenal ones (2005). So, why is the type-identity theory (henceforth identity theory) so disregarded?

Two main arguments have been marshaled against the identity theory. The first is the multiple realizability argument, according to which any type of mental property can be realized by different types of physical properties; the second, let us call it the phenomenological argument, indicates that no description, explanation or understanding of physical properties is sufficient to grasp the qualitative character of mental properties. George Bealer (1997) has argued that at the origin of both arguments there is Kripke’s argument concerning necessary identities statements. A large part of this paper is devoted in blocking this argument. I will argue that a causal approach to sensation will fit the bill.

One of the main objections to the identity theory points out that the supposed identity “pain = C-fibers firing” fails because it does not present a unique condition of realization. The multiple realizability argument says that other realizers of pain are possible. However, if terms like “pain” and “C-fibers” designate natural kinds, and Kripke is right, then the criticism is misplaced: the purported identity would simply be empirically false but not for the reason that natural kinds are multiply realizable, because none could be so. At most, this natural kind which is pain could be associated with many other natural kinds, but surely not be realized by any of them. If, on the other hand, the terms involved are not natural kinds, then it is the argument by Kripke against the identity theory that is misplaced, even if in that case we would have to reconsider whether we have a theoretical identification at all. So, if you like exegesis, Putnam and Kripke are not on the same boat, at least as to their critical remarks to the identity theory. 

A form of dissatisfaction toward Kripke’s argumentation was already present in some papers by Lewis and has been further elaborated by Mark Wilson (1985) who noticed that the failure to consider relative identities is a mistake from the perspective of philosophy of science that cuts philosophy of mind across. On the same score, Hooker (1981), Enç (1983) and Paul Churchlands (1984) have pointed out that “heat = molecular motion” is a first approximation statement of identity. In fact, heat is molecular motion in gases and solids (with differences in the mathematical methods of measure) blackbody temperature in the vacuum and ions movements in plasma, where molecules have been ripped apart (Bickle 1998). So, you can keep with the idea that identity statements if true are necessarily true, but the identity statements you want to consider have to be identities all the way down from the very beginning. If you have a first approximation statement, such as “heat = molecular motion”, you won’t go that far unless much more specific local identities are considered, such as “plasma heat = ions motion”. This line of reasoning, that was a way to preserve the idea of rigid designator from prima facie objections, has been pursued by Kim as well. He has argued that psychological properties get specific identifications depending on the species or structures in which these are realized: “ … any system capable of psychological states … falls under some structure type T such that systems with structure T share the same psychological base for each mental state-kind that they are capable of instantiating” (Kim 1992: 517). 

The specificity issue, though, can be further extended. Let turn our attention just to, for instance, gases, letting aside considerations about quantum-mechanics, as raised by Wilson. If heat is the movement of molecules, it remains to specify which molecules are at stake. Molecules of water and molecules of oxygen, for instance, constitute different natural kinds. Heat is independent from these fine-grained considerations, and the same applies to molecular motion, because both could be realized by molecules of H2O or O2. If so, then neither “heat” nor “molecular motion” are natural kind terms, indeed not a surprise, nor they seem to be proper names or definite descriptions
; but if so, then what kind of identity is “heat = molecular motion?” I take heat and molecular motion to be categorical concepts, whose identity conditions can be given in terms of a similarity relation among various entities. In fact, in order to measure heat is not necessary to have this or that molecule moving, what is essential is the moving of some molecules. However, if the goal is to provide identity statements for this kind of concepts, it is essential to place specific co-referential rigid designators on both sides of the identity sign. For instance, applying the identity between heat and molecular motion to, say, water, should result in something like “water heat = H2O motion”. This is a necessary identity statement that provides a full theoretical identification, because both “water” and “H2O” are rigid designators and co-referentially so.
 

What I have said so far can be applied to the case of pain, to a certain extent, by reformulating the original identity statement proposed in the Fifties. The analogous of “heat = molecular motion” would not be “Pain = C-fibers activation”, rather “Pain = pain-fibers activation”. The essential element of the statement is that the sensation under consideration, pain, is nothing but the activity of specific fibers. When we get to the details we arrive at something like “human pain = C-fibers activation”, an identity statement limited to a particular species. However, human and C-fibers are not co-referential stricto sensu, but one could consider C-fibers as a placeholder for a much more complex structural description of human beings, one that picks painful human beings and them alone.

The above argument, I think, blocks the idea that natural kinds, and in general all the referents of rigid designators, can be multiply realizable. The point is that as long as terms such as ‘heat’ are used in a generic way, they can be multiply realizable but cannot be considered as rigid designators. Undoubtedly, there is something that all hot things have in common, the movement of their constituents, but one cannot do much science with this knowledge alone, without mentioning that this knowledge, after all, comes after the discovery that a still object has moving parts, making the immobility of x a non supervening property on the movement of x’s parts.

Even accepting the above argument, we still have to face a further challenge: pain is a kind of property that requires sentient beings, while heat is not. In a vivid way of reporting this problem Kripke says: 

Suppose we imagine God creating the world; what does He need to do to make the identity of heat and molecular motion obtain? Here it would seem that all He needs to do is to create heat, that is, the molecular motion itself … but what is substantive task for the Deity is the task of making molecular motion felt as heat. To do this He must create some sentient beings to insure that molecular motion produces the sensation S in them (Kripke 1980, p. 153)

Moreover, and most importantly to Kripke’s eyes, in case of pain and other apparently “intransitive sensations”, as Armstrong (1968) called them, the naïve distinction between appearance and reality collapses. In case of pain we may say what you feel is what you get: pain just is feeling pain, something that is not true in case of heat, or red. If pain is a rigid designator what is its reference? Because in that case appearance and reality coincides, the result is that “Pain is not picked out by one of its accidental properties; rather it is picked out by the property of being pain itself, by its immediate phenomenological quality” (Ibid.: 152). 

However, such a quality is not, according to Kripke, identical with any accompanying physical state: “It would seem, though, that to make the C-fibers stimulation correspond to pain, or be felt as pain, God has to do something in addition to the mere creation of the C-fibers stimulation; He must let the creature feel the C-fibers stimulation as pain, not as tickle, or as warmth, or as nothing, as apparently would also have been within His powers”. (Ibid., p. 154)

If we stick with the idea that both “pain” and “C-fibers” designate natural kinds, then when we are in pain we simply have the co-occurrence of these natural kinds. Whenever is true of me that I am in pain, is true of me that I have C-fibers firing, but no further relation between these two properties of me can be established, because it is not necessarily true that a tokening of pain is a tokening of C-fibers firing. 

So, the referent of pain is the very feeling we may have in the most disparate circumstances. In other cases, the referents are the, often, hidden nature of the entities designated: in case of x’s heat is x’s parts motion, in case of water, or gold, is the chemical structure, in case of living beings is their “internal structure”, the one that makes us to suppose that they form a certain species or natural kind. 

Kripke’s point concerning the sensation of pain applies to any sensation, as the quotation concerning heat shows, so the element of contingency between the physical accompanying state and the phenomenological state holds in all those cases. This contingent relation calls for what can be considered a naturalistic question: how are the sensations fixed? How to we get to have this or that sensation?

Let’s imagine God creating H-fibers, that is the very fibers, in our nervous system, that are activated by heat. If God wanted to create some fibers devoted at revealing increasing or decreasing of heat, the best design option would be that of making the activation of these fibers causally entrenched in the very phenomenon these are supposed to reveal, i.e. molecular motion. If “heat” is rigid the only warranty we have for being justified in affirming that we feel heat
 is that H-fibers are necessarily activated by heat. In this sense, H-fibers are natural thermometers necessarily activated by differential changes of temperature (heat)
. H-fibers activation, then, could reasonably be taken as the result of a necessary relation – the holding of a law of nature - due to the sensitivity of these fibers to the property “heat” picks out, namely, molecular motion. Surely these fibers, as any other thermometer, may fail to work properly, but their failure is not due to the violation of a law of nature, rather to some disturbing condition or to their relation with heat obtaining caeteris paribus.

Granting that the fibers for heat are necessarily activated by heat, how about the relation between the activation of these fibers and the sensation of heat? According to Kripke, this is a duty for the Deity: S/He has to make the activation of these fibers to be felt as heat and not as, say, tickle. But is this a real option? Consider Susan, a person like you and me: she touches a warm stove, has her H-fibers activated and, here the only difference, feels a tickle. By ‘feeling a tickle’ here we must mean that Susan feels the tickle as a tickle; had God set the feelings in a different way, she could have felt heat, or nothing. The view that Kripke is licensing, then, is that the qualitative character of mental states and properties is intrinsic and independent of their activation conditions, something more radical than qualitative inversion.

In fact, what Kripke is assuming is that Susan can feel heat even if no conditions of the kind responsible for the activation of the H-fibers has ever be present in her. That is to say, God (or chance, or Kripke) may associate the feeling of heat with the activation of some non warm condition. Now, if all Susan’s reactions and interactions with the warm stove were identical, let’s say similar enough, to our own, how can we make sense of the idea that she has a tickle sensation when we have a warmth sensation? If we touch a warm stove, our H-fibers get activated and we have a heat sensation; if Susan does, her H-fibers get activated but she has a tickling sensation. Because, as I have argued, the relation between the property of the stove and the activation of the H-fibers is covered by a causal law, then this must hold for us and Susan. So why the similarity breaks after that point? Here the kripkian should affirm that H-fibers firing does not causally necessitate feeling hot, otherwise Susan would feel hot, nor they necessitate not feeling hot, otherwise we would not feel hot. 

Two options are available at this point: either sensations are only contingently caused by corresponding physical conditions, or the link between sensations and physical conditions is not even causal, rather the result of a pure association. If the first option is taken, it all depends on how the contingency is interpreted. If we mean that in this nomological world these physical conditions necessarily cause this kind of sensations, but there can be other nomologically possible worlds in which the relation is different, I would have my point because I think that in the case under consideration nomological necessity is the highest degree of necessity (and Kripke himself admits such possibility). Other nomologically possible worlds are simply not relevant for the present issue. The more radical construal of causal contingency, according to which in this nomological worlds in touching something hot sometimes we feel hot and sometimes we feel a tickle seems just inappropriate and empirically false.

Endorsing the second option mentioned entails that the relation between sensations and activating conditions, being a pure association, is arbitrary and conventional, depending on God’s action. So, back to the case of Susan, qualitative state would be causally idle because the pure association hypothesis is compatible with the idea of two people manifesting the same overall causal roles - and not just the same behavioristic roles - while having different qualitative states. Hence, the qualitative component of our mental life would play no role in our behavioral and physical life. In such a case not only sensations would be causally impotent, but we would also face a conceptual mystery: I could feel disgust in touching a hot stove, and feeling hot while hearing a C-major chord. Disgust, then, would not concern tasting and hot would not necessarily concerns temperature notwithstanding that their qualitative features would remain constant. 

I have insisted on the idea that sensations participate in the causal structure of the properties they give us feelings about. It is time for me to frame this idea in a wider perspective. I take sensations to be information bearing states: they provide information on the conditions of the receptors. Having a sensation of hot is having the information that the temperature receptors are thus and so activated. Receptors are activated in virtue of their participating in the causal structure of the properties they are tuned at. So, heat receptors are causally embedded in molecular movements, light receptors react to electromagnetic radiation, gustatory receptors are activated by bonding with molecules of quite proximal stimuli, and so forth. Hence, sensations provide the information that a certain causal relation has been established.

A second feature of sensations is the following: the information provided, concerning receptors, has to be distinctive if it has to play any role for the system’s life. That is to say, the information concerning temperature receptors has to be distinctive, qualitatively speaking: it is only that kind of receptor that provides that qualitative state. One and the same receptor cannot sometimes give a sensation of hot and sometimes a sensation of disgust, because the system would find no advantage (or perhaps some damages) in having such mixed up information. Distinctiveness, or qualitative stability, is an essential feature of sensations. We rely on it in considering what information our receptors are giving us on what is happening in the world around us.

Now, if a Deity creates a receptor that detects a specific property in the world and brings about a distinctive sensation, what such sensation is like is basically irrelevant. Sensations are information bearing and qualitatively distinctive states; if these are their essential properties then what it is like to have one quale or the other is inessential provided that the quale in question is featured just in a given physical condition by that kind of receptor. What is essential is that that feeling accompanies that information, in a unequivocal way. If these are the operating conditions of the Deity, then the supposed freedom of association imagined by Kripke is illusory. What God can do is to establish causal connections giving distinctive information, this is enough for heat, pain and so on. However, two aspects oppose to the view I am espousing: qualia seem intrinsic and are subject to modulation. 

The intrisicness of qualia seems manifest: how can one discuss what it is like to have pain, or pleasure? The qualitative component of our internal states seem self-evident, a sort of inner Given. It seems preposterous to say that a pain quale in different conditions could have been a pleasure quale. I need to qualify my point: I think that the qualitative component is a consequence – perhaps of evolutionary nature - of the overall role that a given sensation plays in the system. Consider this sensation of mine. It comes along with many other sensations. But the specific one I want to tell you about, informs me that some damage is occurring on my body. It is quite distinctive: every time I suffer damages to the body I have this sensation. When this information is brought to my attention I have to react promptly and quickly if I want to preserve my body at its best. In order to get the highest saliency, a qualitative character as the one I feel when I feel pain is just appropriate. It overcomes all the other sensations I am having in this very moment: sounds, odors, the movements around me and so forth. So, the qualitative character of sensations, far from being independent of its activating conditions, must be a consequence of their overall role for the system. Perhaps its qualitative saliency has been established both philogenetically and ontogenetically, by natural selection, and this would explain the possibility of people with particular pathologies (hyperalgesic and analgesic, asymbolic, …). The essential point is that far from being independent from the conditions in which occur, sensations have the qualitative features they have because the receptors have the role they have. Moreover, imagining that the specific qualitative features of sensations are the result of a natural process would allow to find a causal role for them, avoiding any charge of epiphenomenalism. 

A second problematic aspect of my proposal concerns the reliability of the information. The neuronal story of pain begins with local receptors, whose signal are sent to distinct layers or laminae of the spinal cord up to subcortical centers such as the thalamus, amygdale and the brainstem. These centers project the signal to various cortical areas, in particular primary and secondary somatosensory cortex, the anterior cingulated, the insula, and prefrontal areas (Polger and Sufka 2005). During these stages, the signal can be modulated, even deeply so. The injured soldier that does not feel pain during the battle is a typical case in point, as is the hyperalgesic, who feels pain when something gently touch her. If, as I have argued, sensations have to reliably inform us about the state of the receptors, something seems wrong.

Indeed, it is natural to think that reliability comes down to the idea that increasing or decreasing in the stimulus have to correspond to increasing or decreasing in the sensation; that identity of stimulus intensity must be reflected in identity in the sensation, and so forth. I have two observations on this. First of all, I mentioned as a crucial feature of sensations their distinctivness: no two type distinct sensations can have the same qualitative character
. This is the essential reliability of sensations. So, in a way, the objection misfires. Nevertheless, there is a part of truth in expecting sensations being reliable in the way described. In baseline or normal conditions, they have to work in this way. But in case a modulation occurs, one should keep in mind that modulation still is a causal process. As such if must be subsumed by one or many causal laws, even if there could be cognitive aspects, subject to those causal laws anyway. From a neuronal point of view, such modulation, as far as I know, occurs in the spinal cord and in its ganglia, so not in cortical areas, even if the modulation signals comes after the subcortical areas have been activated. Neuroscientific theories of pain, from the gate-control to the neuromatrix, give the details of such a complex sensation. But the essential point I want to make is that such modulation is part of the causal working of the fibers. It may happen that, thanks to some form of self-training, one modulates its own pain, but this is due to the activation of downward sensory modulation, not to upward modified signals. 

So far I have not explicitly said what the receptors for pain detects. I dare to say the obvious: they detect potential or actual body damages. The activation of pain receptors inform us about their condition, so about a local condition. Such information is, qualitatively, unequivocally brought to our attention in a very vivid way. In giving us information on the state of receptors, feeling states indicate the condition of some specific location of the body. So, pain is the activity of these receptors reporting body damages, “C-fibers firing”; the sensation of pain is our conscious attention on the distinctive information coming from these. Heat is molecular motion, the sensation of heat is our conscious attention on the distinctive information coming from heat receptors. The difference between pain and heat is solely the difference between a biological and a physical phenomenon: the latter does not need biological organisms to occur, the former does. Such a difference, however, is not metaphysically deeper.

It is time to sum up: on the metaphysical side sensations are information bearing states on the conditions of receptors and have a distinctive phenomenology. The content of sensations, what sensations are about, is the condition of receptors. The phenomenology, and this is the empirical side, is the way it is in virtue of the causal, i.e. evolutionary, role it plays for the organism or system. If will turn out that the receptors of pain are the famous C-fibers, then pain after all is C-fibers firing. Feeling pain is having a sensation as any other one, a sensation that could be true or false, as any other piece of our epistemic life.
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�	 For ease of formulation, in this paper I will use, somewhat interchangeably, “properties” and “states”. I take mental states to be exemplifying mental properties, so that being in a pain state is having the property of being in pain. 


�	 At least prima facie.


�	 As I said, my argument is not restricted to heat. The identity “light = electromagnetic radiation” is schematic as well. Its specific applications have this form: “white light = electromagnetic radiation at n wavelength”. The same applies to “gene = chain of DNA”. The identity then has the form (x) Hx = Mx with both H and M being functional descriptions ranging over variables that could be replaced by names or natural kind terms.


�	 I think we should take the nomological and causal relation to obtain also in the case of cones in the retina regarding colours perception. We would not be justified in asserting that we perceive colors unless we admit that cones activation is the causal effect of a necessary causal relation between light being reflect at such and such wavelength and these structures reacting so-and-so to such a reflection. This point has many consequences on arguments regarding qualia such as the absent qualia and the inverted spectrum ones. For reason of space and of argumentation I will not consider these issues here.


�	 Here is pretty evident the sloppiness in Kripke’s use of the term “heat” instead of “temperature”.


�	 After all this is Chalmers' definition of quale: “those properties of mental states that type those states by what it is like to have them” 1996, p. 359, n.2.





