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THE IDENTITY THEORY OF POWERS


4.1 One property, many roles

This chapter and the next continue the task of developing a workable metaphysics for understanding hylomorphic structure. I don’t purport that it is the only workable metaphysics suited to this purpose. I don’t even purport that it is the best. There may be other metaphysical frameworks that would provide a better foundation for the hylomorphic theory I’m looking to construct. My contention is simply that the metaphysics I’ve been articulating is defensible, that it provides a workable basis for a hylomorphic account of structure. That metaphysics is committed to properties being powers. 
The basic ontology described in Chapter 2 says that properties are entities that confer powers on individuals. There is a debate in metaphysics about what exactly this claim means. The view I favor is a version of the one defended by C. B. Martin (1990, 1993, 1996a–b, 1997, 2007), John Heil (2003, 2005), and Martin and Heil (1998, 1999). Heil calls it the ‘identity theory’. I will adopt his terminology, but to avoid any confusion with the psychophysical identity theory, I will call it the identity theory of powers. 
The identity theory of powers claims that one and the same property plays a variety of theoretical roles which we express using different vocabularies. Sometimes we use a dispositional vocabulary; other times we use a nondispositional one. These different vocabularies create the impression that there are different kinds of properties: dispositional and categorical (or qualitative). According to the identity theory, though, these vocabularies describe the very same properties; they just bring out the different theoretical roles these properties play. 
The identity theory of powers claims that each property is essentially dispositional, and in this sense it is similar to pure dispositionalist theories (Shoemaker 1980; Mumford 2004; Bird 2007). Each property essentially empowers its individual possessor to interact with other individuals in various kinds of ways. A diamond’s hardness empowers the diamond to do a variety of things—to scratch glass, for instance. It is essential to the hardness that it empowers the diamond to do these things; it plays this power-conferring role in every possible world in which it exists. We describe this role in a variety of ways. We say that the diamond is able (or has the power or potential or capacity) to scratch glass, or that the diamond would scratch that mirror if raked across its surface. But the diamond’s hardness plays other roles which we describe in different terms. We say, for instance, that the diamond has a tetrahedral arrangement of carbon atoms. According to the identity theory of powers, these descriptions are of numerically one and the same property. The diamond’s hardness = the diamond’s power to scratch glass = the diamond’s having a tetrahedral arrangement of carbon atoms. These descriptions simply bring out different theoretical roles that the one property plays. On the one hand, properties are tropes or modes; they are ways that individuals are (Lowe 2006; Engelhard 2010). Nondispositional descriptions such as ‘The diamond is hard’ express these ways. On the other hand, because properties are sparse, they are causal enablers; they empower individuals to enter into causal relations with each other. Dispositional descriptions such as ‘The diamond would scratch that mirror if raked across its surface’ express how an individual’s properties empower it.[endnoteRef:1] According to the identity theory, moreover, every power (with a possible exception I’ll discuss momentarily) is both a power and a stable manifestation of a further power or powers. Nondispositional descriptions such as ‘The diamond has a tetrahedral arrangement of carbon atoms’ express a property’s status as a stable manifestation—an actualization, we might call it—of another power or powers, in this case the power the carbon atoms have to be arranged tetrahedrally. One property is thus simultaneously a stable manifestation of a power (or powers), and a power itself, both an actuality and a potentiality. [1:  Engelhard (2010) grounds the dispositional/nondispositional distinction in an ontological distinction between universals and tropes since she endorses an ontology like Lowe’s (2006). I prefer an account that takes the distinction to be purely conceptual. a’s being F can be conceived as a way the individual a is, but it can also be conceived as enabling a to stand in certain causal relations. Engelhard follows Lowe in taking dispositional descriptions to correspond to universals. A dispositional description expresses how, say, a’s being F enables a to stand in causal relations that are exactly similar to individuals with exactly similar properties. Unlike Engelhard and Lowe, however, I don’t think an identity theory of powers need be committed to saying that every dispositional description has a universal cast.] 

Martin and Heil mention the identity theory’s Lockean pedigree, but to my mind the more obvious historical antecedent is Aristotle. Almost everything on Aristotle’s view is both an actuality of some potentiality and a potentiality for some further actuality. The only exceptions are prime matter and God. On Aristotle’s view, the elements earth, air, fire, and water are the most basic identifiable kinds of stuff. Aristotle nevertheless maintains that the elements can be transformed into one another. Given his view of change this implies that each must be the actuality of some further potentiality; there must be something which has the power to become earth or air, fire or water. Since earth, air, fire, and water are the most basic identifiable kinds of stuff, however, that something cannot be a further identifiable kind of stuff, nor can it be characterized by the possession of any properties since properties, for Aristotle, must be possessed by substances, and substances must belong to kinds. As a result, the something which has the power to become earth or air, fire or water—what Aristotle calls ‘prime matter’—can only be characterized in terms of its role as a potentiality for becoming one of the basic identifiable kinds of stuff. It is a pure potentiality which is posited by drawing an analogy with other transformations that conform to the familiar actuality-potentiality pattern of explanation. An analogous point is true of God on Aristotle’s view. There are no unactualized potentialities in God. God is pure actuality. As a result, God cannot be characterized in terms of being or having the potentiality for some further actuality. Prime matter and God are thus the limit cases of pure potentiality and pure actuality on a continuum in which otherwise every actuality is a potentiality and every potentiality an actuality. Interestingly, Martin calls his own view the ‘Limit View’ for analogous reasons. If there is a difference between him and Aristotle on this point, it is that Aristotle takes the limit cases to be real, whereas Martin takes them to be merely abstract postulates:

To speak of a qualitative property is to take some real property as only at its bare potency-free purely qualitative limit, which of course, it never is. To speak of a dispositional property is to take some real property as only at its purely dispositional non-qualitative limit which, of course, it never is. No real property of an object, event, process or even space-time segment or field can be thought of as existing at either limit. The thought of anything being at either the limit of the purely and only qualitative disposition-free pure act of being… or the limit of the pure state of potency… is conceptual artifice and unrealizable abstraction (1996a: 74–75; cf. Martin 1997: 215).

For our purposes we needn’t take a stand on whether or not the limits of pure potentiality and pure actuality can actually exist. The non-limit cases are the ones that interest us, and on these cases Aristotle and Martin agree that numerically one and the same property plays different theoretical roles which we come to grasp through abstraction.
Many of the claims I discuss in this chapter and the next have been defended in one way or other by Martin and Heil. But it is worth noting at the outset two differences between the way they develop the identity theory of powers and the way I do. The current discussion of powers in the literature has been framed as a debate about whether properties are fundamentally categorical or fundamentally dispositional. Properties such as roundness and redness are taken to be paradigmatically categorical. Properties such as being able to roll down an inclined plane or being able to reflect light with a 750nm wavelength, by contrast, are taken to be dispositional since they support counterfactuals such as ‘If a were placed on an inclined plane, a would roll down it’ and ‘If a were exposed to light with a 750nm wavelength, then a would reflect that light’. Martin (1996a) eschews talk of categorical properties on the grounds that calling properties ‘categorical’ covertly begs the question against an identity theory of powers. The identity theory claims that so-called categorical properties are identical to dispositional properties, yet the term ‘categorical’ is so imbued with nondispositional connotations that its use suggests wrongly that an identity theory is ruled out a priori. Martin’s preferred term is ‘qualitative’, and Heil (2003, 2005) follows his lead. In describing the identity theory I have avoided speaking either of categorical properties or of qualitative properties. I agree with Martin that the term ‘categorical’ is prejudicial. A commitment to categorical properties implies a specific metaphysics of properties that rules out alternatives like the identity theory of powers—a point I discuss in greater detail in Chapter 5. But I have also avoided characterizing properties as qualitative. The reason is that I think the term ‘qualitative’ is overcommitted as well. 
The notion of a property has a very general scope. The notion of a quality has a much narrower one since it is linked to our experiences of things. It is because of this experience-linkage that Heil argues that rejecting the identification of powers with qualities veers toward idealism: “If minds have qualities but no material thing has qualities, then minds are not material things” (2005: 351). It is not evident to me that defenders of the identity theory of powers need to commit themselves to the claim that every property is characterizable in experience-linked terms. In fact, Molnar argues that not all properties can be thus characterized: 

[A]t the quantum level of nature, there are no… qualitative properties… We accept the existence of qualities because acceptance is forced upon us in experience. One needs but to recall… the intrusiveness of what is qualitative in perception and sensation to see that there is nothing ‘theoretical’ about the qualities disclosed in experience… By contrast, physical qualia are not items in good ontological standing… First, at the level of the fundamental constituents of matter, we are dealing exclusively with sub-observables. No qualities of the fundamental particles are given to us in experience… Second, any qualities we might postulate for the particles… are explanatorily idle. The only intrinsic properties needed to explain the behavior of the electron are its powers… If the electron had any qualities, they would not add value to the physical explanations we can now obtain by reference solely to its dispositions (2003: 178).

If Molnar is right, then the notion of a property outstrips the notion of a quality. As a result, characterizing properties as qualitative, as Martin and Heil do, suggests an unwarranted empirical commitment to the claim that all properties must be given to us somehow in experience. I think identity theorists do well to avoid this commitment. I’ve suggested that they say instead that there are different vocabularies, some dispositional others nondispositional, for describing the different theoretical roles that properties play. Among the roles that we use nondispositional descriptions to express are the statuses of properties as stable manifestations or actualizations. Since the notion of an actualization has a broader scope than the notion of a quality, identity theorists can avoid the liability Molnar’s argument brings out in Martin’s and Heil’s way of articulating the view.
A second difference between Martin and Heil’s way of articulating the identity theory of powers and mine is that they reject talk of levels in nature, whereas I do not. Later, in Section 6.6, I will argue in detail that their grounds for rejecting levels are misguided. Heil’s (2003: Chapter 5) argument in particular conflates the notion of higher levels with the notion of higher orders. The argument might succeed in showing that there are no higher-order properties (a claim with which I agree—see Section 5.3), but there are other ways of understanding levels in nature that are not committed to there being higher orders. In Chapter 6, I describe one such understanding based on the notion of composition.


4.2 Directedness and mutual manifestation

The identity theory of powers has several noteworthy features. First, it claims that powers are essentially directed toward their manifestations. Fragility is essentially directed toward breaking, solubility toward dissolving, and so on. This directedness is a primitive feature of powers. Under the right conditions empowered individuals manifest their powers by acting in the ways toward which their powers are directed: the fragile objects break, soluble materials dissolve. And that’s that: nothing further is required for empowered objects to act. They are simply “ready to go,” as Martin (2007) says. 
Some philosophers have drawn analogies between the directedness of powers and the directedness of intentional mental states (Martin and Pfeifer 1986; Place 1996a–b; Molnar 2003).[endnoteRef:2] Intentional mental states are said to be directed at things. My desire is essentially a desire for something, my fear is essentially a fear of something, and so on. Something analogous is true of powers; they are essentially powers for various exercises or manifestations. Likewise, just as my desire can remain unfulfilled and my fear unrealized, so too a power can remain unmanifested. A quantity of table salt has the power to dissolve in water; that power actually exists, yet it might never actually be manifested. It is possible that the salt might remain forever undissolved. Martin (1996a) defends this idea with an example: it seems possible that there might be fundamental physical particles in the universe that have the power to interact in various ways with particles around here, and yet that are so far away that they reside outside the light cone of the particles around here. The two groups of particles thus never actually interact, yet it seems obvious that the distant particles still have the power to interact with the local ones. [2:  Place takes the directedness of intentional states to be sufficient for something to have intentionality, and he takes intentionality to be the mark not of the mental specifically, as Brentano thought, but of the dispositional. Mumford (1999) resists this conclusion since he thinks it leads to animist or panpsychist views, a worry expressed by Martin and Pfeifer (1986). Bird (2007: 114–126) argues against Place that intentionality has other characteristics which Place either wrongly dismisses or else doesn’t consider at all. It is true, for instance, that dispositions might be directed at their manifestations in a way that resembles the directedness of intentional states, and also true that the manifestations at which dispositions are directed need not actually exist, but intentional states are also extrinsic and an indeterminate in a way dispositions are not. As a result, Place’s conclusion does not follow. ] 

If the directedness of powers is analogous to the directedness of intentional mental states in the ways just described, then identity theorists can avoid a charge that has sometimes been levied against theories of powers, namely that they imply a commitment to Meinongian non-actual entities (Armstrong 2002). The Meinongian worry arises on account of two premises: (1) powers are relations to their manifestations, and (2) powers need not be actually manifested. Relations are extensional. In order for a to stand in a relation to b, a and b must both exist. Consequently, if powers are understood as relations to their manifestations, as Premise (1) would have it, then powers and their manifestations must both exist. But according to Premise (2), a power need not be actually manifested; it is possible for the table salt to remain forever undissolved or for the distant and nearby particles never to interact. Since powers must be related to their manifestations in order to exist, it follows that there must be non-actual entities to stand in relation to unmanifested powers. Hence, the argument concludes, the identity theory is committed to Meinongian non-actual entities. In response to this argument, identity theorists reject Premise (1). Powers are not real relations, they say; they are instead to be understood in the way described above, a way analogous to intentional mental states. They have a directedness which does not depend on the existence of what they are directed toward.
It’s important to note that the analogy with intentional mental states is merely that: an analogy. It would be a mistake to think that the directedness of powers is literally a species of intentionality (Bird 2007: 118-126). If anything, it is the other way round: intentional mental states are powers and the directedness of those states is a species of the directedness of powers in general. But an identity theorist needn’t be committed to this claim either. 
Another feature of the identity theory is that powers are manifested only in specific circumstances and only in conjunction with individuals that have reciprocal powers—what Martin calls ‘reciprocal disposition partners’.[endnoteRef:3] Powers can be manifested both actively and passively: both in the ways individuals affect things and in ways they are affected by them.[endnoteRef:4] Powers are manifested if and only if individuals with reciprocal powers are conjoined in the right circumstances. Water, for instance, manifests its power to dissolve things only in conjunction with things that have the power to be dissolved by it. Moreover, when water is conjoined in the right circumstances with something that is water soluble, both simultaneously manifest their reciprocal powers: the water dissolves a quantity of salt and a quantity of salt is dissolved by the water.[endnoteRef:5]  [3:  Other defenders of this thesis include Mumford and Anjum (2011) and Marmodoro (forthcoming).]  [4:  This should not be confused with the claim that powers come in both active and passive varieties. See Marmodoro (forthcoming) for more on this point. ]  [5:  Marmodoro (forthcoming) has a similar view of the reciprocal manifestation of powers. ] 

Harré and Madden’s (1975) examples of radioactive decay and ammonium tri-iodide seem initially to provide counterexamples to the general rule that powers are manifested or exercised only in pairs, or triples, or… n-tuples. But even here it might be possible to understand the cases in a way that conforms to the general reciprocity model. At the very least the environment surrounding the radioactive nuclei or the ammonium tri-iodide cannot include any agents that inhibit the exercise of their powers to decay or explode, respectively. Environments that are free of inhibitory factors might then be viewed as reciprocal disposition partners for the decaying nuclei and the explosive compound. 
In addition, the exercise of some powers can inhibit or excite, impair or enhance, strengthen or weaken the exercise of others. An antidote has the power to inhibit the power of a poison, and there might be other things which have the power to enhance it. These observations reflect a more general point: the same power can manifest itself differently in conjunction with different disposition partners. To use Heil’s example: a ball will roll on a hard surface on account of its roundness, and it will make a concave depression in a soft surface on account of that same roundness. The same property, the ball’s roundness, manifests itself in different ways in conjunction with different disposition partners.


4.3 Identity conditions for powers

	The foregoing remarks provide a preliminary basis for formulating identity conditions for powers. The idea that powers can be identified by their manifestations seems plausible prima facie, but as the remarks in Section 4.2 indicate, the identity theory of powers is committed to rejecting the thesis that every power corresponds to exactly one manifestation. It claims instead that a single power is capable of manifesting itself in different ways in conjunction with different disposition partners. It nevertheless seems possible to elaborate the basic idea in terms of the principle that two powers cannot manifest themselves in exactly the same ways in all possible situations. If Power1 and Power2 are truly different, there is some possible circumstance in which Power1 and Power2 will manifest themselves differently. 
Suppose that a’s having P1 and b’s having P2 are reciprocal powers that manifest themselves in way M1 when conjoined under the right conditions, Ci. Every power comprises a range of possible manifestations like this. Let us call that range of possible manifestations the power’s manifestation complex.[endnoteRef:6] On the account of powers I’m proposing, no two powers can have the same manifestation complex. That suggests a principle like the following: [6:  I’m grateful to Joe Vukov for suggesting this term to me.] 


Power1 = Power2 if and only if the manifestation complex of Power1 = the manifestation complex of Power2. 

The left-right conditional should be uncontroversial: a power can’t differ from itself, so if Power1 = Power2, then Power1 and Power2 must have the same manifestation complex. The grounds for endorsing the right-left conditional need to spelled out in greater detail, however, since a trope ontology suggests a way of developing counterexamples to it: Suppose that a is F and also that b is F. Since a and b are both F it seems reasonable to suppose that the manifestation complex of a’s being F and the manifestation complex of b’s being F will be the same: a and b would manifest themselves in the same ways under all possible circumstances. Hence, the right-hand condition is satisfied. But if properties are tropes, then a’s being F and b’s being F are different properties. Tropes are ways that individuals are. a’s being F is a way that a is, whereas b’s being F is a way that b is. Consequently, the left-hand condition is not satisfied. The right-left conditional is therefore false: different powers can have the same manifestation complex. This argument shows that right-left conditional needs to be treated with care. 
The first thing to note here is that a’s being F and b’s being F are exactly similar powers. Consequently, they will have exactly similar manifestation complexes. But exact similarity is not yet numerical sameness, and it’s evident that there will be differences between the manifestation complex of a’s being F and the manifestation complex of b’s being F. Let M1[Ci, <a, F>, <c, G>] represent the way a’s being F and c’s being G would manifest themselves when conjoined under conditions Ci. b’s being F will have an analogous manifestation when conjoined with c’s being G under Ci, namely M1[Ci, <b, F>, <c, G>]. Even though the manifestation of a’s being F is very similar to this manifestation, it is not the same, for the latter is a manifestation of b’s being F, whereas the former is a manifestation of a’s being F. The differences in the manifestation complexes of a’s being F and b’s being F are traceable to the difference in the powers themselves. Powers are tropes, and even though a’s being F and b’s being F are exactly similar, the former is a way that a is, and the latter is a way that b is. Moreover, since tropes are nontransferable (Section 3.2) the former is essentially a way that a is, and the latter is essentially a way that b is. Consequently, the manifestation complex for a’s being F comprises conditions under which a’s being F manifests itself, whereas the manifestation complex of b’s being F comprises conditions under which b’s being F manifests itself. Descriptions of the former will include ‘a’ at every place where the manifestation complex of the latter includes ‘b’. As a result, the right-hand condition will not be satisfied unless a’s being F is identical to b’s being F, that is, unless a = b.
Suppose, then, that a’s being F and b’s being F are exactly similar powers, and that a = b. In that case, it seems plausible to suppose that a’s being F would be identical to b’s being F. This follows if we assume, plausibly, that an individual cannot have two exactly similar powers. Why endorse this assumption? For one thing, denying it would have awkward epistemological consequences similar to those attending categoricalist theories that claim the same property can play multiple causal roles (Section 5.2). Imagine that a’s being F and a’s being F* are exactly similar powers even though F ≠ F*. Because F and F* are exactly similar, it is not possible to tell on any given occasion which power is responsible for a given manifestation. Moreover, if F and F* are exactly similar, then they will have exactly similar manifestation complexes. Because it’s in the nature of powers to be ready to go, all it takes for a power to manifest itself is for it to be conjoined with reciprocal disposition partners in the right circumstances. Since F and F* are exactly similar, one of them will be conjoined with reciprocal disposition partners in the right circumstances if and only if the other is. Consequently, both will manifest themselves if either does. As a result, every manifestation of F will be overdetermined by a manifestation of F* and vice versa—an awkward result. It seems plausible, then, to suppose that an individual cannot have two exactly similar powers. Given this assumption, it follows that if a’s being F and b’s being F are exactly similar powers with exactly similar manifestation complexes, and a = b, then a’s being F = b’s being F. It follows, in other words, that the right-left conditional is true.
The view of powers I’ve described implies that a single power can have many different manifestations. Jonathan Lowe (2010a) has argued that this cannot be the case. Powers are identified by their manifestations, he argues, and there can only be one manifestation per power; denying this presents powers theorists with a dilemma:

We can pose a dilemma for those who suppose that a single power could have more than one manifestation-type. Either those supposedly different types fall under a single unified description or they do not. If they do, then there is really only one manifestation-type. If they don’t, then what reason is there to suppose that there is really just one power involved rather than two or more—one for each genuinely different manifestation-type?... Once we allow that powers may genuinely have multiple manifestation-types which don’t fall under any unified description, it becomes unclear why we should think that a single object may have many different powers rather than just one—a power to do all the things it can do. And that would render the notion of power a rather feeble and trivial one (2010a: 11-12).

There are a few things to say in response to this argument. Let’s begin with the first horn of Lowe’s dilemma. Consider the example of a batter hitting a baseball 400 feet and his hitting the same baseball 399 feet under slightly different circumstances. It’s possible to formulate many descriptions under which both manifestations of the batter’s powers fall. In both cases, for instance, it would be true to say that the batter hits a baseball. According to the first horn of Lowe’s dilemma, it should follow from this that there is really only one type of manifestation here: hitting a baseball. But if properties are sparse (Chapter 2), then this conclusion does not follow, for in that case, predicates do not correspond one-one to sparse properties, so different descriptions needn’t correspond to different types of manifestations. Moreover, it’s likely that many of the descriptions under which diverse manifestations fall will be framed in terms of determinable predicates such as ‘can hit a baseball’ or ‘can hit a baseball over 300 feet’. In Section 3.3, I outlined an argument to the effect that determinable predicates do not express any properties distinct from the fully determinate properties that satisfy their definitions. If the batter satisfies the predicate ‘hits a baseball’ on account of hitting a baseball 400 feet, then in that case the predicate ‘hits a baseball’ expresses the fully determinate property of hitting a baseball 400 feet. Conversely, if the batter satisfies the predicate ‘hits a baseball’ on account of hitting a baseball 399 feet, then in that case the predicate expresses the fully determinate property of hitting a baseball 399 feet. Consequently, even if it is possible to formulate a single unified description under which two different manifestations of a power fall, it doesn’t follow that there is only one type of manifestation.
Consider now the second horn of Lowe’s dilemma. Does the postulation of a single power, the batter’s power to hit a baseball, threaten to collapse all of his powers into a single power, one that manifests itself not just in his hitting a baseball this or that distance, but in his thinking, feeling, walking, sleeping, and so on? I think not; although the reasons for this will not become fully apparent until Chapter 8. There I argue in detail that an individual’s powers are essentially embodied in its parts. This essential embodiment both supports the idea that one power can manifest itself differently under different conditions and provides resources for resisting the collapse of powers that Lowe envisions. Consider these points in order. 
According to the hylomorphic theory I defend, an individual’s activities are coordinated manifestations of the powers of its parts (Sections 8.1–8.2). When the batter swings the bat, he coordinates the way his parts manifest their powers, and it is that coordination which unifies the diverse physiological events involving his muscles and nerves into a single act of swinging the bat. The batter’s ability to impose that coordination on his parts is his power to swing a bat, which is also his power to hit a baseball 400 feet under one set of conditions and 399 feet under slightly different conditions. In both cases he manifests the same power because in both cases he imposes an exactly similar order on the way his parts manifest their powers. The difference between the batter hitting a baseball 400 and the same batter hitting a bigger, heavier softball only 300 feet is not a difference in the batter or his powers but in the size and weight of the ball, the mutual disposition partner with which he interacts. Similarly, it seems likely that the difference between the batter’s hitting a baseball 399 feet in one situation and the batter’s hitting a baseball 400 feet in a different situation does not depend on a difference in the batter, but in the external conditions in which the ball gets hit: the part of the bat it strikes, the precise angle at which it strikes it, the altitude of the field, the amount of moisture in the air, and so on. The framework of embodied powers thus provides a basis for understanding how a single power can manifest itself differently in different circumstances. That framework also provides resources for avoiding the collapse of powers that Lowe envisions.
I argue in detail in Chapter 8 that all of an individual’s powers are essentially embodied in its parts, a claim I call the embodiment thesis (Sections 8.2–8.3). If an individual had only a single power, we would expect that individual to have only a single part. Structured individuals like us, however, are composed of many different parts. The batter’s power to digest a large meal is embodied in parts different from those which embody his power to swing a bat. Given a hylomorphic framework, the claim that the batter has only a single power which manifests itself in his many diverse activities would have several awkward implications. It would imply, for instance, that the batter has numerous parts which embody none of his powers. Quite independent of the hylomorphic framework, moreover, it’s worth noting that the kind of view Lowe favors, according to which each power has only a single type of manifestation, leads to an awkward and unnecessary proliferation of powers. If we accept Lowe’s view, the batter’s hitting a baseball 400 feet corresponds to a power different from his hitting a baseball 400.N feet, for any real number N.  Likewise, the batter’s hitting a baseball 400 feet along a specific trajectory corresponds to a power different from his hitting a baseball along a trajectory N fractions of an inch to the left or right. By contrast with Lowe’s view, it seems preferable to posit a single power with different manifestations that vary as a function of external circumstances. Hylomorphists thus have a way of responding to Lowe’s dilemma. 


4.4 Nomological and metaphysical necessity

The identity theory of powers claims that properties are identical to powers. The diamond’s hardness is identical to its power to scratch glass. That hardness is the very feature of the diamond that is responsible for the diamond’s scratching the mirror when it is raked across the mirror’s surface. It is also the very feature of the diamond that is responsible for the diamond’s scratching a piece of jade. These powers might appear diverse since they involve different kinds of materials: glass versus jade. Yet it does not follow from this difference of materials that the power to scratch glass is different from the power to scratch jade. By analogy, a baseball player is not manifesting a different power when he hits a baseball 400 feet, when he hits a baseball 399 feet under slightly different circumstances, and when he hits a bigger, heavier softball only 300 feet. One and the same power can be manifested in different ways under different circumstances and in conjunction with different disposition partners. The diamond’s hardness, that one power, manifests itself when the diamond scratches different materials; both when it scratches glass and when it scratches jade.
The identity of powers and properties can be obscured by the talk I’ve employed hitherto of properties conferring powers—as if the powers were items separate from the properties that confer them. This way of interpreting the verb ‘confer’ is at home in, say, political contexts such as when we say, “The Senate conferred on him the power to investigate the allegations.” In these cases the powers are indeed different from the individuals that confer them. Moreover, the individuals confer whatever powers they do only contingently. But these connotations do not obtain in the case of properties and powers according to the identity theory. Confusion is abetted by talk of powers (plural) conferred by a property (singular). But according to the identity theory, to speak of the variety of powers that one property confers is to speak implicitly of the variety of ways that one property can manifest itself in conjunction with different disposition partners. Just as we can abstract from the property’s role as an actualization and focus only on its role as a power, so too we can abstract from its role as a power for this kind of manifestation and focus only on its role as a power for some other kind of manifestation.
	One implication of the identity theory is that properties cannot confer powers other than those they confer in fact. It is not metaphysically possible for the diamond’s hardness not to confer on the diamond the power to scratch glass, for according to the identity theory, the diamond’s hardness is identical to the diamond’s power to scratch glass. It is metaphysically possible for diamonds not to exist in a world, and so it is metaphysically possible for a diamond’s hardness not to exist in a world. But it is metaphysically necessary that if a diamond’s hardness exists in a world, then that hardness gives the diamond the power to scratch glass. Another way of stating this implication is to say that according to the identity theory of powers laws of nature are metaphysically necessary; natural necessity is a species of metaphysical necessity (Shoemaker 1980; Swoyer 1982; Ellis 1999, 2001, 2002; Heil 2003, 2005; Molnar 2003). If it is a law of nature in the actual world that diamonds are hard enough to scratch glass, then it is a law of nature in every possible world that diamonds are hard enough to scratch glass.
	One objection to the identity theory of powers argues that we can easily conceive of worlds in which diamonds fail to scratch glass, and that conceivability is an indicator of possibility. Consequently, there are possible worlds in which diamonds do not have the power to scratch glass. In that case, however, it is not metaphysically necessary that a diamond’s hardness should confer on it the power to scratch glass. The connection between properties and powers is not necessary, therefore, but contingent. Consequently, the argument concludes, the identity theory of powers must be false.
	There are at least two ways identity theorists can respond to this argument. Either they can deny that worlds in which diamonds lack the power to scratch glass are genuinely conceivable, or else they can deny that the kind of conceivability we achieve in these cases is a reliable guide to possibility. When it comes to the former strategy, the burden for identity theorists is to explain why we appear capable of conceiving diamonds that lack the power to scratch glass if such diamonds are inconceivable in fact. There are at least two ways that identity theorists might try to explain this (Heil 2003: 93–4). First, they could claim that when we take ourselves to be conceiving of diamonds that lack the power to scratch glass we are not really conceiving of diamonds at all but of different objects, ones that superficially resemble diamonds but that have altogether different properties and hence lack the power to scratch glass. Second, they could claim that when we take ourselves to be conceiving of diamonds that lack the power to scratch glass we are in fact conceiving of diamonds, but we are conceiving of them in circumstances in which something is inhibiting their powers—a lubricant on the glass’s surface, say. 
Critics might nevertheless persist: “We can conceive of this very diamond with its tetrahedrally-arranged carbon atoms coming forcefully into contact with the atoms on the surface of this very mirror without any change in the surrounding circumstances and yet failing to displace any of the atoms on the mirror.” Here identity theorists have the option of shifting to the second strategy: they can accept that the critics are in some sense conceiving what they take themselves to be, but deny that conceiving in this sense is any guide to what is genuinely possible. This would be the case if, say, critics were tacitly employing an epistemic notion of conceivability (Shoemaker 1980: 231). Perhaps when critics say in this context that they are conceiving of diamonds failing to scratch glass all they are managing to assert is that this situation is not inconsistent with all they know about diamonds. But clearly this kind of conceivability is not necessarily an indicator of possibility, for among other things, critics might not know very much about diamonds. Perhaps if they knew the precise magnitudes of the bonds holding the diamond’s carbon atoms in place, and the precise magnitudes of the bonds holding the mirror’s atoms in place, they would no longer be able to conceive of the diamond’s atoms failing to displace the mirror’s atoms. If they insisted that the situation was still conceivable, identity theorists could respond that critics were—perhaps unknown to themselves—imagining a situation in which hidden inhibitory factors are operative or in which something with different properties has been substituted for the diamond or the mirror. 
	Someone who is deeply committed to contingent laws of nature is not likely to find these strategies very convincing. In Chapter 5, however, I will consider the kind of metaphysic that underwrites the commitment to contingent laws of nature along with some reasons to reject it. The important point to make here is simply that identity theorists have a way of responding to intuitions that laws of nature are contingent.


4.5 The identification of powers with their causal bases

	The identity theory of powers also implies that powers are identical to what philosophers like Prior, Pargetter, and Jackson (1982: 251) call their ‘causal bases’. There are at least two ways of defining a power’s causal basis. The first says that the causal basis of power P is a property (or complex of properties) that under the right antecedent conditions is sufficient to cause the manifestation of P. The second definition adds two further conditions: first, powers are higher-order properties defined by their causal roles, and second, the causal basis of a power is the first-order property (or complex of properties) that satisfies that role in a particular case in which P is attributed to an object. Since the second definition entails the first, Prior, Pargetter, and Jackson claim that there are causal bases in both senses. Identity theorists can accept that there are causal bases in the first sense, but reject the claim that there are causal bases in the second sense. The reason is that they reject the claim that there are higher-order properties (Section 5.3), yet accept that there are powers. If there are no higher-order properties but there are powers, then powers cannot be higher-order properties, and if powers cannot be higher-order properties, then there cannot be any causal bases for those powers in the second sense. 
Despite this disagreement, identity theorists and Prior, Pargetter, and Jackson can agree that the causal basis of, say, the diamond’s hardness is its tetrahedral arrangement of carbon atoms. Their disagreement concerns how the diamond’s hardness and its tetrahedral arrangement of carbon atoms are related. According to identity theorists, they are identical; powers are in general identical to their causal bases (in the first sense of that term). Prior, Pargetter, and Jackson disagree; according to them, powers are higher-order properties that are realized by the causal bases. 
One argument in favor of the identity claim is analogous to the causal role arguments endorsed by psychophysical identity theorists such as David Lewis (1966, 1972).[endnoteRef:7] Diamonds can scratch glass because they are hard. This explanation provides an implicit definition of the term ‘hardness’. When applied to a diamond the term refers to the property of the diamond that confers on it the power to scratch glass. What is that property? When scientists study what it is that enables the diamond to scratch glass, they discover that it has that power because it has a tetrahedral arrangement of carbon atoms; they discover, in other words, that having carbon atoms arranged tetrahedrally is what confers on the diamond the power to scratch glass. But if the diamond’s hardness is as we’ve defined it; if it is the (one and only) property that confers on the diamond the power to scratch glass, then it follows by the transitivity of identity that the diamond’s hardness must be identical to its having carbon atoms arranged tetrahedrally. More schematically: [7:  Mumford (1998: 144–54) advances a version of this argument.] 


(1) The diamond’s hardness = the property that confers the power to scratch glass. [Premise]

(2) The property that confers the power to scratch glass = the diamond’s having a tetrahedral arrangement of carbon atoms. [Premise]

Therefore, the diamond’s hardness = the diamond’s having a tetrahedral arrangement of carbon atoms. [from (1) and (2) by the transitivity of identity]

Premise (1) is introduced by definition, Premise (2) is defended empirically, and the conclusion follows validly from the premises. We’ll consider two kinds of challenges to this argument. In the remainder of this section, I’ll consider arguments that targets the conclusion. In Chapter 5 I’ll consider arguments that target Premise (1).
	Prior, Pargetter, and Jackson (1982: 253–54) have advanced three arguments against the conclusion. The first is a multiple realizability argument similar to those advanced against the psychophysical identity theory in the philosophy of mind.[endnoteRef:8] It is possible, say Prior, Pargetter, and Jackson, for a single power such as fragility to have different causal bases. Fragility could have molecular bonding α as its causal basis in one individual and crystalline structure β as its causal basis in another. If fragility were identical to molecular bonding α, however, it would be impossible for it to occur without α, and the same is true mutatis mutandis for crystalline structure β. Since it is possible for fragility to occur without α and also without β, fragility cannot be identical to either. Since the same is likely true of other powers, we can conclude that powers and their causal bases must be distinct.  [8:  See Jaworski (2011: Chapter 6) and also the entry ‘Mind and Multiple Realizability’ in the Internet Encyclopedia of Philosophy, http://www.iep.utm.edu/mult-rea/.] 

	There are at least three ways defenders of the identity theory of powers can respond to this argument (Figure 4.1). First, they can postulate narrowly-individuated powers. Second, they can postulate broadly-individuated causal bases, and third, they can postulate a combination of the two.[endnoteRef:9] Let us consider these responses in order.  [9:  These responses are analogous to the ones that psychophysical identity theorists can make in response to multiple realizability arguments in philosophy of mind (Jaworski 2011: 134–6). See also Jaworski’s entry ‘Mind and Multiple Realizability’ in the Internet Encyclopedia of Philosophy, http://www.iep.utm.edu/mult-rea/. ] 

The multiple realizability argument suggests that powers and causal bases are correlated one-many (Figure 4.1 Column A). A single power P is correlated with multiple causal bases B1, B2,…, Bn. Suppose, however, that powers are individuated more narrowly than Prior, Pargetter, and Jackson suppose. Instead of there being a single power P, there are many narrowly-individuated powers P1, P2,…, Pn, each of which corresponds to a single causal basis (Figure 4.1 Column B).[endnoteRef:10] In that case, the multiple realizability argument fails to show that powers are not identical to their causal bases, for it is possible for the many narrowly-individuated powers to be identical to the diverse causal bases: P1 = B1, P2 = B2,…, Pn = Bn. The term ‘fragility’, for instance, might not refer to a single kind of power found in porcelain vases and glass windows. It might be instead an imprecise term that refers to one kind of power in porcelain and another kind of power in glass. By analogy, the term ‘jade’ was originally taken to refer to a single kind of mineral, but it was later discovered that it was actually an imprecise term that referred to at least two different kinds of minerals: jadeite and nephrite. If ‘fragility’ is analogous, if it does not refer to a single power, but to many different powers, then it is possible for those many powers to be identical to diverse causal bases: fragility-of-porcelain = molecular bonding α, fragility-of-glass = crystalline structure β, and so on. If that is the case, then Prior, Pargetter, and Jackson have failed to show that powers are not identical to their causal bases. [10:  This is Heil’s (2003: 116) preferred strategy. Psillos (2006: 149) describes a similar idea. ] 

A second way identity theorists can respond is by postulating broadly-individuated causal bases (Figure 4.1 Column C). Prior, Pargetter, and Jackson assume that molecular bonding α and crystalline structure β are in fact different kinds of causal bases, but it might turn out that they are not. Bases α and β might have important commonalities that qualify them as instances of a broader kind of causal basis, γ, whose instances are correlated one-one with instances of fragility. Suppose, for instance, that the terms ‘molecular bonding α’ and ‘crystalline structure β’ are analogous to ‘electricity’ and ‘magnetism’, terms which were originally taken to refer to different phenomena, but which were later revealed to be manifestations of a single overarching type of phenomenon (a discovery still reflected in the name ‘electromagnetism’). In this case too, the multiple realizability argument fails to show that powers are not identical to their causal bases, for it fails to show that fragility is not identical to physical state γ.
Finally, identity theorists can combine the two aforementioned strategies. They can claim that our classification of powers and causal bases can both be altered in ways that yield one-one power-basis correlations (Figure 4.1 Column D). In the absence of compelling reasons to endorse Prior, Pargetter, and Jackson’s way of individuating powers and causal bases, we can conclude that the multiple realizability argument fails to show that the identity theory of powers is false.[endnoteRef:11] [11:  McKitrick (2003: 357–61) shows that the argument fails for different reasons.] 


	Figure 4.1 Responses to the multiple realizability argument 
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	Prior, Pargetter, and Jackson’s multiple realizability argument claims that it is possible for a power to be correlated with different causal bases. Their second argument claims that it is possible for a causal basis to be correlated with different powers. It is possible, for instance, for the same causal basis to confer a power in one case and not to confer it in another. This could happen, they say, if an object had additional properties that “swamped” the effects of its causal basis. A given vase might have molecular bonding α together with some other property, S, that prevents α from being effective. If that were the case, then every fragile object might have α, but it would not follow that every object with α would be fragile since objects that had S in addition to α would not be fragile. 
McKitrick (2003: 360–1) argues that this second argument fails. The reason is that Prior, Pargetter, and Jackson’s example seems to be simply a case of masking (Johnston 1992: 233; Molnar 2003: 130). Masking occurs when something has a power but something else prevents that power from manifesting itself. An example would be a fragile vase that has been stuffed with packing material which prevents the vase from breaking. Intuitively, it seems that the vase is still fragile; the packing material simply prevents the fragility from manifesting itself. Prior, Pargetter, and Jackson provide no reason to think that the imagined property S does not do the same. In that case, however, there is no reason to conclude that it is possible for something to have α without being fragile, and so there is no reason to conclude that fragility and α must be distinct. 
Finally, Prior, Pargetter, and Jackson argue that if powers were identical to their causal bases, then necessarily they would be correlated with those bases one-one, and yet they are not. In support of the argument’s major premise, Prior, Pargetter, and Jackson argue that property names such as ‘fragility’ and ‘molecular bonding α’ are rigid designators. Consequently, if it is true that fragility = molecular bonding α in the actual world, then it is true in every possible world. It is nevertheless possible, they say, that fragility might be correlated with different causal bases in different possible worlds—with, say, molecular bonding α in w1 and with crystalline structure β in w2. As a result, fragility cannot be identical to α in every possible world, but since ‘fragility’ and ‘molecular bonding α’ are rigid, it follows that fragility and molecular bonding α cannot be identical in any possible world. Hence, powers and their causal bases must be distinct.
The crucial premise of this argument is that powers and their causal bases are correlated only contingently. Prior, Pargetter, and Jackson defend this premise by appeal to two further claims. First, powers are defined by counterfactual conditionals. Fragility, for instance, might be defined as the power such that if an object having this power were dropped, it would break. Second, it is possible, they say, for different causal bases to satisfy these definitions. This second premise, they say, is undisputed. Yet we have already considered a view that disputes it, namely the view that postulates narrowly-individuated powers. According to this view, molecular bonding α and crystalline structure β are not causal bases for one and the same power; the former is, rather, the causal basis of fragility-in-porcelain, the latter of fragility-in-glass. In addition, there are likely to be differences between α and β. If there are not, then there is no reason to accept Prior, Pargetter, and Jackson’s assumption that α and β are distinct, and without that assumption the examples of α and β fail to support the premise that fragility could have different causal bases. Prior, Pargetter, and Jackson’s argument would fall prey to the postulation of broadly-individuated causal bases discussed a moment ago. If there are no causally relevant differences between α and β, then there is no good reason to think that α and β are not just instances of a broader type of causal basis, γ. Suppose, however, that α and β are in fact different. Suppose, for instance, that objects with α are slightly more resistant to breaking under impact than objects with β. In that case, there is good reason to think α and β are bases for different powers: the power to break when subjected to a force of N, say, versus the power to break when subjected to a force of N*. Again, if there were no differences of this sort, then there would be no grounds to suppose that α and β are really distinct.
Prior, Pargetter, and Jackson say nothing that rules out the postulation of broadly-individuated causal bases, nor do they say anything that rules out the postulation of narrowly-individuated powers. But in the absence of good reasons to reject one or the other, there is no good reason to accept their premise that a single power can have many different kinds of causal bases, and consequently their argument fails to show that powers and their causal bases are distinct.


4.6 Identity theoretic solutions to dispositionalist problems  

The identity theory of powers is closely related to pure dispositionalist theories of powers like Shoemaker’s (1980). Like the identity theory, pure dispositionalist theories claim that properties have dispositional essences. Unlike the identity theory, however, pure dispositionalist theories claim that the identity conditions of properties are exhausted by the powers they confer on things. One advantage of identifying powers with their causal bases, as identity theorists do, is that it offers attractive solutions to the problems confronting pure dispositionalist theories. These include the problem of missing bases, the always packing, never traveling objection, and what Mumford (2006) calls the ‘problem of Being’. I’ll consider these in order.
The problem of missing bases argues that pure dispositionalist theories must be false because they imply that powers have no causal bases (Molnar 2003: Chapter 8). Prior, Pargetter, and Jackson (1982: 251–3) argue that every power must have a causal basis in at least the first sense defined in Section 4.4: a condition or collection of conditions that are sufficient for a power to manifest itself. If there were no such conditions, they argue, then there would be no powers, for there would be no manifestations they would be powers for. Many philosophers have assumed, however, that the causal basis of a power must provide lower-level explanations for the power’s manifestations; they have assumed, in other words, that when we explain the manifestation of a’s power, we must do so in terms of the properties of a’s parts. A manifestation of the diamond’s hardness, for instance, must be explained by appeal to the properties of the diamond’s carbon atoms. This poses a problem when it comes to the powers of fundamental physical particles,[endnoteRef:12] for fundamental physical particles have no parts (Harré and Madden 1975: 155; Martin 1993: 184; Ellis 2001: 114; 2002: 74–5; Molnar 2003: 131–2; Mumford 2006). Consequently, it is impossible to explain the manifestations of the powers of fundamental physical particles in terms of the properties of their parts. A pure dispositionalist view thus fails to account for the powers of fundamental physical particles. [12:  Psillos (2006: 151–4) argues that the claim that the properties of fundamental physical particles are powers is unsupported.] 

Molnar (2003: 132–42) considers several responses to the problem. They include (1) claiming that the powers of fundamental physical particles have causal bases that are simply unknown, (2) claiming that the causal bases are not microphysical but global, (3) claiming that fundamental physical particles do not really have powers, and (4) claiming that some powers have causal bases but others do not. He finds each of these responses problematic, but ultimately plumps for a version of (4): many powers have causal bases, he says, but the powers of fundamental physical particles do not. There are several worries about this solution. One is that it looks ad hoc. It appears to introduce a distinction between powers with causal bases and powers without them not for any principled reason, but simply as a way of responding to the problem. In addition, there are at least two objections to this solution.
The first objection Molnar calls the ‘always packing, never traveling’ objection.[endnoteRef:13] It claims that a view committed to powers without causal bases—‘ungrounded powers’ henceforth—is a view that lacks resources for explaining the actuality of manifestations (Campbell 1976: 93–4; Foster 1982: 67–72; Robinson 1982: Chapter 7; Swinburne 1980; Blackburn 1990; Martin 1997: 213–17; Armstrong 1996c: 96; 1997: 80; 1999: 31–32; 2005: 314).[endnoteRef:14] Armstrong states the objection as follows:   [13:  It’s worth mentioning that even though Molnar rejects a pure dispositionalist view like Shoemaker’s (1980), he must still confront the objection when it comes to the powers of fundamental physical particles. ]  [14:  Molnar (2003: Section 11.2) considers several versions of the argument, and finds them wanting. He thinks the most compelling version is Martin’s (1997: 215). But Martin’s version posits intrinsic qualities, and Molnar argues persuasively that as a result it does not provide a compelling argument against pure dispositionalism. Armstrong’s version of the argument does not posit intrinsic qualities, but just actualities in general. It is thus not liable to Molnar’s criticisms.] 


Suppose that the world consists of particulars having properties in the narrow sense and related to each other by external relations… Now suppose that these properties and relations are nothing but powers. It will follow that the manifestations of these powers, when they occur, can themselves be nothing but cases of particulars coming to have certain powers. After all, manifestations are nothing but certain particulars coming to have certain properties, and on the theory being criticized all properties dissolve into powers. But could there be a world of this sort? Powers must surely issue in manifestations that are something more than just powers. A world where potency never issued in act, but only in more potency, would be one where one traveled without ever having the possibility of arriving (2004a: 139)

Molnar (2003: Section 11.2) considers several versions of the argument, and finds them wanting. The best version, he thinks, is Martin’s:

Dispositionalists believe that all that appears to be qualitatively intrinsic to things just reduces to capacities/dispositions for the formation of other capacities/dispositions for the formation of other capacities/dispositions for the formation of…. And, of course, the manifestations of any disposition can only be further dispositions for…. This image appears absrude even if one is a realist about capacities/dispositions (1997: 215). 

According to Molnar, Martin’s version of the objection does not provide a compelling reason to reject ungrounded powers. The reason is that it depends on the assumption that there are intrinsic qualities, and as we saw in Section 4.1, Molnar (2003: 178) argues that there is good reason to believe that fundamental physical particles do not have any qualities at all. If Molnar is right, then Martin’s argument does not threaten his view. 
But things are different with Armstrong’s version of the argument quoted above. It does not posit intrinsic qualities, so Molnar’s objection to Martin does not apply to it. Armstrong’s version of the argument concerns actualities in general. Pure dispositionalist views are reticent about the notion of actuality, the argument claims, and as a result it remains unclear how these views can account for the actualities (that is, the manifestations) that powers are supposed to bring about. The same is true mutatis mutandis of views that posit ungrounded powers. If there are no causal bases at a fundamental physical level but only powers, then it remains unclear how anything actual can happen at a fundamental physical level. If the exercise of fundamental physical power P results in an instance of property F, and fundamental physical properties are nothing but powers, then F itself is just a power. But if F itself is just a power, then the exercise of P has resulted simply in bringing about a different distribution of powers. “It is like a promissory note,” Martin says, “that may be actual enough but if it is for only another promissory note which is [for only another promissory note which is]…, that is entirely too promissory” (1997: 215). What Molnar says appears to fall short, therefore, of providing a completely satisfactory response to the always packing, never traveling objection.
	The always packing, never traveling objection is closely related to another (Mumford 2006: 485; Psillos 2006; Bauer 2012). Mumford calls it ‘the problem of Being’:  

To be a disposition is just to be directed towards some possible manifestation. To be an ungrounded disposition is to be so directed and nothing else. In particular, it is for there to be no micro-structural ground to the directedness… But if such a property is ungrounded, what in the world is it that is directed towards some possible manifestation? Such a property looks like no property at all. It is nothing more than the possibility of some future property when there is a manifestation. An ungrounded disposition has no Being between its manifestations. There is no thing that is directed towards any other thing, no other states, properties or facts in the world that cause or ground those manifestations—manifestations that need never be actualized (2006: 483).

Any theory of powers, it seems, must explain what enables a power to persist when it is not manifested. As Bauer puts it:

[G]iven the modal nature of pure dispositions it seems there must be some explanation of their being when not manifesting… [I]f there is no explanation of the being of pure dispositions, then such entities would just seem to ‘hang’ ontologically on nothing… Even if pure dispositions do ‘hang’ in this way, some explanation of what this amounts to is in order (2012: 140–1).

The most likely candidate for explaining a power’s persistence is the power’s causal basis. The persistence of the basis explains the persistence of the power. Yet if powers are ungrounded, if they have no causal bases, then it is no longer clear what explains their persistence. 
The always packing, never traveling objection and the problem of Being pose difficulties for any view that posits ungrounded dispositions, both views that posit them tout court, as Shoemaker’s (1980) view does, and views that posit them in a more limited way, as Molnar’s (2003) and Ellis’ (2002) views do. An attractive feature of the identity theory of powers is that it offers solutions to both problems, as well as to the problem of missing bases. 
The identity theory implies a solution to the problem of missing bases that Molnar does not consider: it identifies powers with their bases, and rejects the idea that an explanation of a power’s manifestation must be given by appeal to the parts of the individual whose power it is.[endnoteRef:15] Once we reject the claim that the explanation of a power’s manifestation must appeal to something’s parts, then it is no longer problematic for something, such as a fundamental physical particle, to have powers and yet lack parts. This does not imply that the powers of fundamental physical particles have no causal bases; it implies rather that those powers are their own causal bases. Powers are not ungrounded; they are instead self-grounded.[endnoteRef:16] One might worry that positing self-grounded powers in this way is an ad hoc maneuver. But this does not appear to be the case. The reason is that the identity theory implies that all powers are grounded in themselves since it implies that every property is identical to its causal basis.[endnoteRef:17] There is thus a principled basis for claiming that all powers are self-grounded. [15:  McKitrick (2010) and Marmodoro (forthcoming) discuss solutions to the problem different from the one offered here.]  [16:  McKitrick (2003) and Mumford (2006) use the term ‘ungrounded’ to refer to a disposition that has no causal basis distinct from itself. Consequently, when their use of the term ‘ungrounded’ is compatible with a disposition having no ground at all, and also with a disposition having itself as a ground. I use the term ‘ungrounded’ more narrowly to refer to a disposition that has no ground at all, and I’ve introduced the term ‘self-grounded’ to refer to dispositions that ground themselves. I think this is clearer than using the term ‘ungrounded’ in the way McKitrick and Mumford do.]  [17:  McKitrick (2003) calls properties of this sort ‘bare dispositions’, powers that have no distinct causal bases. Bare dispositions do have causal bases; they are just not distinct from them; each bare disposition, in other words, is its own causal basis.] 

Psillos (2006: 147–8) advances two arguments against the claim that powers can be self-grounded. The first argument is based on the premise that a self-grounded power would have to explain both why the power is manifested in one case and why it is unmanifested in another. The vase’s fragility, for instance, would have to provide a basis for explaining both why the vase would break when struck by a hammer, and also why it would remain intact when not struck by a hammer. Psillos insists that it is unclear how one and the same power could explain both things, and thus concludes that powers cannot be self-grounded.
The crucial premise in Psillos’ argument is that ungrounded powers must explain both their manifestations and their unmanifestations. Psillos suggests that unless self-grounded powers (what he calls ‘bare’ powers) do this, there is nothing at all that explains why a particular power is unmanifested: 

The “bare” power is bound to do more than causally contribute to its own manifestation. It also causally contributes to the absence of this manifestation… For, considering the object that has the “bare” power in and of itself, there is nothing else… which causally contributes to the lack of the manifestation of the power… because all there is is the “bare” power (Psillos 2006: 147). 

Psillos’ argument is unconvincing. If we examine our actual explanatory practices, there seems little reason to think that we must explain the absence of a manifestation by appeal to the presence of a power for it. Consider two vases, A and B: A breaks, B doesn’t. What explains the difference? We do not say, “The difference is that they are both fragile.” We say instead, “The difference is that A was struck by a hammer and B not.” Psillos claims that if fragility is self-grounded, then this way of explaining the difference between A and B removes from the power any causal role in the breaking. “[T]he causal burden,” he says, is instead, “shifted to the external stimulus” (147). But this seems manifestly false. If the vase were not fragile, then clearly it would not break when struck by the hammer. The contribution of the vase’s fragility seems clear. It is unclear, moreover, why Psillos thinks the power’s self-grounded status should make any difference to this kind of explanation since the postulation of self-grounded powers is not incompatible with the explanatory pattern just described.
	Second, Psillos argues that if the same ungrounded power does not explain both why it is manifested in some cases and why it is unmanifested others, then we end up postulating an embarrassingly large number of powers: a power to explain why vase B remains intact, another to explain why it remains intact when tapped only lightly with the hammer, and so on. But, he says, postulating this many powers offends against Ockham’s razor. 
	Two remarks are in order about this argument. First, Ockham’s razor is a comparative principle. We offend against it only if there is a more economical alternative that is in other respects comparable to our favored account. Yet it is not clear that there is a more economical alternative in this case. Psillos (144) says that he favors a view of powers like Armstrong’s (1983, 1997) which postulates categorical properties in conjunction with laws of nature. Clearly a view like this is going to have to explain why vase B remains intact, as well as why vase B remains intact when tapped only lightly with a hammer. Presumably, it will explain these things by appeal to different laws of nature. If that is the case, however, then this view seems no more economical than the self-grounded powers view, for if the latter has to postulate a different power to account for each of these phenomena, then it seems likely that the former will have to postulate a different law of nature to account for each of them. Perhaps Psillos has some reason to deny this; perhaps he thinks that a number of different phenomena can all be explained by appeal to a single law. The problem with this strategy is that there is nothing to prevent an exponent of self-grounded powers from making an analogous claim. We have already seen that identity theorists claim that a single power can ground many different manifestations. Why, then, should it not be that a single power grounds vase B’s remaining intact, vase B’s remaining intact when only lightly tapped with a hammer, and so on? Consequently, the appeal to Ockham’s razor does not appear to succeed. 
Second, Psillos assumes that the power that explains the foregoing manifestations must be vase B’s fragility. But this seems false in some explanatory contexts, and innocuously true in others. Consider the following examples: 

(1) Why did vase B remain intact in contrast to shattering given that A shattered in contrast to having remained intact? 
(2) Why did vase B remain intact in contrast to crumbling spontaneously?
(3) Why did vase B remain intact in contrast to shattering given that it was tapped lightly with a hammer?

The correct answer to (1) seems to be that vase B remained intact in contrast to shattering because it was not struck by a hammer (unlike vase A). Here the correct explanation does not appeal to fragility; in fact, it does not appeal to the presence of a power at all, but to the absence of an appropriate stimulus. The correct answer to (2), on the other hand, seems to be that vase B has a certain molecular structure that resists crumbling, and the same goes mutatis mutandis for (3): vase B has a molecular structure that resists shattering when tapped lightly with a hammer. Is this molecular structure identical to the vase’s fragility? There is no reason why identity theorists should resist this claim, for as we’ve seen, the same power can manifest itself differently in different circumstances. The same power/molecular structure that resists spontaneous crumbling and light tapping cannot resist hard rapping. Resisting crumbling, resisting light tapping with a hammer, and shattering when struck (hard) with a hammer are just different manifestations of the same power, just as hitting a baseball 400 feet, hitting a baseball 399 feet, and hitting a softball 300 feet can be manifestations of the same power to bat. Psillos’ claim that this view leads to an embarrassing proliferation of powers seems to be based on the assumption that a single power cannot have different manifestations. Since he does nothing to defend this assumption, we can conclude that his argument does not succeed in ruling out self-grounded powers.
	Consider now the always packing, never traveling objection. Because the identity theory makes explicit each property’s status as a stable manifestation (or actualization) of something’s powers it is able to sidestep the objection. The diamond’s hardness is a stable manifestation of a power the carbon atoms have. The diamond’s hardness is itself a power, to be sure, but the identification of this power with the diamond’s having a tetrahedral arrangement of carbon atoms ensures that the identity theory does not imply the mere shifting around of potencies that pure dispositionalist views are accused of implying. 
In addition, causal bases have generally been considered good candidates to explain the persistence of powers. Since the identity theory identifies powers with their causal bases, there is good reason to think that the identity theory provides a solution to the problem of Being as well.[endnoteRef:18] What explains the persistence of the diamond’s hardness when that power is not manifesting itself in, say, the scratching of glass? The answer is that the power persists as an actual property of the diamond, a property we express using the predicate ‘has a tetrahedral arrangement of carbon atoms’. We also express this property using the predicate ‘is hard’, but in doing so we bring out a different theoretical role the property plays, not its role as a stable manifestation, but its role as a power directed toward other manifestations.  [18:  Psillos (2006: 151–2) in fact claims that the Martin-Heil view provides one way of solving the problem of Being. ] 

It’s noteworthy that some dispositionalists respond to the problem of Being in a similar way. Stephen Mumford is an example:

[This objection] assumes that a power is a potential only and not at all actual in its own right… [W]e are presented with a very puzzling interpretation of powers. If the power is not actual unless its manifestation is, then in what sense is it a power to F? In what sense is it anything at all? The danger of this view is that it treats powers as nothing more than mere potentialities but thereby ignores the obvious point that to be potent (as opposed to potential) is to be actual… Potent means powerful, which is something very different from being potential, meaning not yet actual. Those who favor powers regard them as potent rather than potential. Hence… they are also things in their own right (Mumford 2004: 174; cf. Mumford 2006: 485).

Mumford’s response to the problem of Being stops short of identifying powers with their causal bases (a view defended in Mumford 1998), but his emphasis on the stable actuality of powers does seem to bring his pure dispositionalist view a step closer to the identity theory. 
For our part, we’ve seen that there are good reasons for identifying powers with their causal bases. If there is a remaining reason to hedge it would seem to concern the powers of fundamental physical particles. Critics might object that the solution I’ve sketched to the problem of Being is no solution at all—at least not when it comes to the powers of fundamental physical particles. In cases like the diamond’s hardness, the concept of the causal basis of a power is independent of the concept of the power itself. The concept of a tetrahedral arrangement of carbon atoms, for instance, is independent of the concept of hardness. In the case of fundamental physical particles, however, there is no concept of a causal basis that is independent of the concept of the particles’ powers themselves. 
In response, identity theorists can grant the premise that there is no concept of a causal basis for the powers of fundamental physical particles that is independent of the concept of the powers themselves. What they deny is the argument’s implicit assumption that in order for powers to be grounded in their causal bases, the powers and their bases must answer to different concepts. Their approach to the problem implies that this assumption is false. In the absence of a compelling argument to the contrary, there is no reason for them to abandon this position, and hence no reason for them to abandon their commitment to powers being identical to their causal bases—including the powers of fundamental physical particles. These powers are not groundless, they say; they are grounded in themselves—all powers are. If there is a difference between the powers of fundamental physical particles and the powers of other things, it is that the latter powers but not the former answer to multiple independent concepts. What explains this difference is not altogether clear. Perhaps it is simply that the powers of fundamental physical particles are not readily experienced by us. Whatever the explanation, it is largely an epistemological one according to identity theorists; it concerns our ways of conceiving things, not the things themselves.
A final objection to pure dispositionalist theories like Shoemaker’s (1980) is advanced by John Hawthrone (2001). Hawthorne calls Shoemaker’s view ‘causal structuralism’. According to causal structuralism, as Hawthorne understands it, every natural property has a causal profile, a set of powers that it confers on its possessors, and a property’s causal profile is both sufficient and necessary for being that property. Hawthorne’s objection to causal structuralism concerns the possibility that two different properties might have symmetrical causal profiles in a given possible world. Suppose, for instance, that A, B, C, and D are properties that stand in the following relations in world w: A causally necessitates C, B causally necessitates C, and the conjunction of A and B causally necessitates D. One way of defining properties is to construct a Ramsey sentences for their causal profile. Ramsey sentences replace the names of the properties with variables, and prefix quantifiers corresponding to each of the variables. A Ramsey sentence defining property A, for instance, would be ‘xyzv(x causally necessitates z, y causally necessitates z, and the conjunction of x and y causally necessitates v)’. The problem for causal structuralism is that this sentence can be used to define not only property A, but also property B. As a result, A and B cannot be individuated by appeal to their causal profiles in w. Since causal structuralism is committed to a property’s causal profile being sufficient to distinguish it from other properties, it looks as though causal structuralism must be false.
There seems to be a way of developing Hawthorne’s argument into an objection to the identity theory of powers. The identity theory as I’ve described it denies that properties are individuated by the causal profiles they have in any given possible world. Rather, what distinguishes one property from another is its manifestation complex, the fully range of its possible manifestations (Section 4.3). No two properties can manifest themselves the same way in all possible circumstances. Consequently, even if A and B were to have symmetrical profiles in world w, there would be another possible world in which their causal profiles differed. The identity theory implies, however, that a property’s causal profile is essential to it; it therefore implies that a property’s causal profile cannot differ from one world to another. So if A and B have different profiles in some possible world, it follows that they must have different profiles in all possible worlds. This implies that the kind of world Hawthrone envisions must be impossible; there can be no world in which two properties have symmetrical causal profiles. But, says Hawthorne, it seems “intuitively possible” that two properties could have symmetrical causal profiles. In addition, that possibility is implied by a combinatorialist account of modality according to which any conjunction of causal profiles yields a logically consistent Ramsey sentence corresponding to a possible property. 
In response, I think an identity theorist has no choice but to reject Hawthorne’s intuitions as well as the combinatorialist account of modality he describes. When it comes to the former task I have already discussed some strategies for defusing intuitions that threaten the identity theory’s implications (Section 4.4). When it comes to the latter task, the identity theorist seems committed to constraining the range of possible worlds in a way that Hawthorne’s envisioned combinatorialism does not. Some are likely to see this as a significant cost for endorsing the identity theory. On balance, though, I think that the benefits of the identity theory make the cost worthwhile.


4.7 Objections to the identity theory of powers

We have considered several objections to the identity theory of powers. They include the objection that the identity theory is committed to Meinongian non-actual entities (Section 4.2), the objection that properties cannot be identical to powers since the laws of nature could have been different from what they are (Section 4.4), and several objections to the claim that powers are identical to their causal bases (Section 4.5). We’ve seen that identity theorists have responses to each of these objections. In this section I consider a final objection to the identity theory advanced by David Armstrong. It claims that the identity theory makes it unclear how a property’s dispositional roles are related to its nondispositional roles (Armstrong 1996c: 96–7; 2005: 314–15). 
The relations between a property’s dispositional and nondispositional roles must either be necessary or contingent, yet neither seems satisfactory, says Armstrong. Suppose, on the one hand, that the relation is contingent. In that case, it would be possible for, say, the diamond’s hardness, conceived nondispositionally, to be correlated with different dispositions such as the disposition not to scratch a mirror if raked across its surface. Yet this is at odds with the identity theory, which claims that the diamond’s hardness is identical to its power to scratch glass. The relation between the hardness and the power to scratch glass must not be contingent, therefore, but necessary. But if the relations between a property’s dispositional and nondispositional roles are necessary, then the view becomes obscure, says Armstrong, for something must explain why the roles are related necessarily, and it is difficult to see what could explain this. It seems that defenders of necessary relations must posit those relations as brute unexplainable matters of fact, and this seems ad hoc. Armstrong concedes that identity theorists have a response: the reason why the diamond’s hardness is necessarily correlated with the diamond’s power to scratch glass is that the diamond’s hardness is identical to the diamond’s power to scratch glass. Armstrong meets this response with an incredulous stare: 

I confess that I find this totally incredible. If anything is a category mistake, it is a category mistake to identify a quality—a categorical property—and a power, essentially something that points to a certain effect. They are just different, that’s all (Armstrong 2005: 315). 

There are several things identity theorists can say in response. First, an incredulous stare is not by itself an argument—especially when the intuitions that motivate the stare are not very widespread—certainly not as widespread as, say, the intuitions that oppose David Lewis’ modal realism. Someone might insist that Armstrong’s objection is more than an incredulous stare; that Armstrong’s crucial premise is that identifying qualities with powers is a category mistake. If this is the case, however, then it’s difficult to see how Armstrong’s objection avoids begging the question against identity theorists. To assume at the outset that qualities and powers are “just different,” as he says, is simply to assume at the outset that the identity theory is false. It doesn’t prove the identity theory is false; it takes its falsity as a given.  
The foregoing points by itself are enough to dispense with Armstrong’s objection, for if there are no substantial reasons to reject the identity theory, then there are no substantial reasons not to grasp the second horn of Armstrong’s dilemma. There are nevertheless a few further points worth noting. First, Armstrong’s intuitions on this point seem to be heavily theory-laden. His insistence that categorical properties and powers are “just different” looks merely like a byproduct of his own view of categorical properties and powers. We consider this view in greater detail in Chapter 5 along with some reasons for rejecting it. The important point here is that if Armstrong’s intuitions are based on his theory, then the evidential value of those intuitions is no better than the reasons for or against that theory. Moreover, as I’ve already indicated, insofar as Armstrong’s theory and the identity theory of powers are competitors, Armstrong’s intuitions beg the question against the identity theory; they assume rather than prove that the identity theory is false. Finally, there is something ironic about Armstrong’s intuitions given his other philosophical commitments. In the philosophy of mind, for instance, Armstrong (1968) is a psychophysical identity theorist; he looks to identify mental and physical properties—properties that many philosophers of mind would insist are “just different.” Why Armstrong’s intuitions should deem one kind of identification plausible and an analogous identification incredible seems at least peculiar if not ad hoc. Perhaps Armstrong’s incredulity is motivated by Martin and Heil’s talk of qualities. Since talk of qualities suggests characteristics that are experienced, Armstrong might take the identity theory of powers to imply that all properties are capable of being experienced. We saw in Section 4.1, however, that the identity theory does not imply this. On the basis of the foregoing considerations, I conclude that Armstrong’s argument against the identity theory of powers does not succeed.


4.8 Conclusion

I’ve articulated an identity theory of powers like the one defended by C. B. Martin and John Heil. On this view, one and the same property plays a variety of theoretical roles which we express using different vocabularies. Sometimes we use a dispositional vocabulary; other times we use a nondispositional one. These different vocabularies create the impression that there are different kinds of properties: dispositional and categorical (or qualitative). According to the identity theory, though, these vocabularies describe the very same properties; they just bring out the different theoretical roles these properties play. It is thus a mistake, according to this view, to distinguish between categorical and dispositional properties. At best, the categorical-dispositional distinction corresponds to a difference among predicates, not properties. Properties, rather, are one and all powers that are essentially directed toward their manifestations. This directedness is a primitive feature of theirs. Every power is “ready to go,” as Martin puts it; it manifests itself when conjoined with mutual disposition partners under the right circumstances. According to the view of powers I’ve defended, powers are individuated by their manifestation complexes, the range of possible ways in which they can manifest themselves in conjunction with different disposition partners. No two powers can manifest themselves the same way in all possible circumstances. Consequently, Power1 = Power2 if and only if the manifestation complex of Power1 = the manifestation complex of Power2. 
I’ve considered some reasons for accepting the identity theory of powers, and have argued that it enjoys certain advantages over competing dispositionalist theories (Section 4.5). I’ve also argued that identity theorists have responses to the objections that have been advanced against their view (Sections 4.2–4.4 and 4.6). In the next chapter I’ll round out the case for the identity theory by considering its principal competitors and some of the reasons for rejecting them. Those competitors include, first and foremost, categoricalist theories of powers such as those defended by David Armstrong and David Lewis. 
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