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                    Abstract
In the pure powers ontology (PPO), basic physical properties have wholly dispositional essences. PPO has clear advantages over categoricalist ontologies, which suffer from familiar epistemological and metaphysical problems. However, opponents argue that because it contains no qualitative properties, PPO lacks the resources to individuate powers, and generates a regress. The challenge for those who take such arguments seriously is to introduce qualitative properties without reintroducing the problems that PPO was meant to solve. In this paper, I distinguish the core claim of PPO: (i) basic physical properties have dispositional essences, from a hitherto unnoticed assumption: (ii) the dispositional essences of basic physical properties exclusively involve type-causal relations to other basic physical properties. I reject (ii), making room for structuralist ontology in which all basic physical properties are pure powers, individuated by their places in a causal structure that includes not only other powers, but also physically realized qualitative properties such as shapes, patterns and structures. Such qualities individuate pure powers in the way that non-mental input and output properties individuate realized mental properties in functionalist theories of mind, except that here it is the basic physical powers that are individuated by relations to realized non-powers. I distinguish one Platonic and two Aristotelian version of this theory, and argue that the Aristotelian versions require that grounding is not always a relative fundamentality relation, because the powers ground the qualities that individuate them. I argue that symmetric grounding is the best way to make sense of the relational individuation common to all structuralist ontologies, and is therefore no additional commitment of the one proposed here.
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	The reason I use ‘basic’ rather than ‘fundamental’ will become clear in Sect. 3. I also use ‘basic’ to describe (putatively) non-composite physical particulars such as electrons and quarks. I likewise apply ‘complex’ to both properties and particulars.


	
Shoemaker (1980), Ellis (2002), Heil (2003), Molnar (2003), Mumford (2004), Bird (2007a), and Martin (2007).


	For a canonical statement and defence of MRL, see Lewis (1994); for DTA see Armstrong (1983).


	
Lewis (1994), pp. 478–9.


	For both these objections, see Armstrong’s (1983) critique of the regularity theory.


	
Bird (2005a, 2007a, ch. 4).


	
Lewis (2009).


	
Shoemaker (1980).


	I assume for simplicity that both the stimulus and manifestation types of a power are individuative.


	See Bird (2007b) for a particularly clear treatment along these lines.


	
Molnar (2003) and Bird (2016).


	For more on the distinction between powers and dispositions, see Yates (2013).


	As in, for example, Mumford and Anjum (2011).


	This is also true on the reciprocal partner powers model defended in Martin (1997) and Heil (2012), but I don’t endorse the view that only powers can stimulate powers.


	See Bird (2007b) for full discussion.


	
Armstrong (1997), p. 80.


	See Jacobs (2011) and Smith (2016) for more on the thin conception of categorical properties. I return to this issue later in this section.


	Here is Black on Humean fundamental properties: “Just about all there is to a Humean fundamental quality is its identity with itself and its distinctness from other qualities. A Humean fundamental quality is intrinsically inert and self-contained”, (2000), p. 91.


	
Bird (2007b), pp. 521–2.


	
Mumford and Anjum (2011), pp. 5–7; note that they endorse a ‘passing powers around’ conception of qualitative change, and deny Armstrong’s intuition that this amounts to no change at all.


	It’s also not obvious that powers are intrinsic; see Tugby (2013) and Yates (2016a).


	
Lowe (2006), p. 138. Similar concerns are raised by Howard Robinson; see his (1982), pp. 114–5.


	
Bird (2007b).


	As Bird notes, positing a single symmetric manifestation relation entails that the number of powers is either one, or at least five, which is odd to say the least. Positing an asymmetric manifestation relation can iron out this particular wrinkle, but there are bound to remain purely mathematical constraints on the structures that could serve to determinately identify their nodes. See Bird (2007b), pp. 528–33 for full discussion.


	
Lowe (2010, 2012). The material presented here occurs in a similar form in both papers.


	
Lowe (2012), p. 214. I return to the notion of identity-dependence in Sects. 2 and 3, where the distinction between this and weaker forms of ontological dependence will be crucial to the theory I develop.


	For the arguments that follow, see Lowe (2012), pp. 228–31.


	Numbers with no predecessors trivially have the same predecessor, and sets with no members trivially have the same members, so the proposed individuating principles guarantee the uniqueness of 0 and the empty set.


	
Lowe (2012), p. 229.


	
Bird (2007b), p. 526.


	
Heil (2003) and Martin (2007).


	
Jacobs (2011).


	
Smith (2016).


	Op. Cit., p. 252; it isn’t clear that Smith would deny the identity claim as Jacobs understands it.


	In my (2013) account of dispositional essentialism, according to which a property has a (perhaps partially) causal essence iff some causal law is true in virtue of the nature the property, powerful qualities as conceived by Jacobs and Smith do have (at least partially) causal essences. Whether this is the right thing to say—and relatedly, whether my account has the resources to distinguish non-recombinatorial quidditism from standard powers ontologies—is another matter. If causal laws can be true in virtue of the natures of properties that don’t have causal essences, then note too that this also causes problems for the Finean theory of essence upon which I depend.


	Molnar is clear that his ontology doesn’t suffer from regress problems, due to the addition of basic categorical properties, although he also doubts that these problems are serious for PPO. See Molnar (2003), pp. 173–81.


	Op. Cit. (2003), pp. 164–6.


	See Smith (2016), pp. 249–56 for full discussion.


	
Lowe (2010), pp. 18–21.


	I use ‘causally self-contained’ as a term for properties that have their causal roles in virtue of being the properties they are, like the thick quiddities of the powerful qualities ontology.


	The ‘not vice-versa’ clause secures the asymmetry of realization.


	
Gillett (2003), Melnyk (2003). Gillett’s account allows that the realized and realizer property are instantiated by distinct individuals; Melnyk’s account allows for non-causal \({\upphi }\).


	I treat sphericality as mathematically defined, but this is not to say that sphericality is an abstract or mathematical property. I prefer to think of it as a broadly physical property with a mathematically specifiable essence.


	Similar points are made in Lowe (2010).


	
Bird (2016), pp. 354–7; Bird offers several other examples, all of broadly structural or geometric properties that cannot plausibly be construed as causally individuated—nor, it follows right away, as functionally realized.


	
Yates (2016b).


	See Wilson (2015) for a detailed defence of causal conceptions of various forms of emergence.


	I omit the mathematics for brevity, but an explanation can be given, in terms of sphericality alone, of why spheres are capable of moving with constant and non-zero linear and angular velocity, while in constant contact with surface, without sliding. The mechanics of rolling of course involves rigid body physics as well, but the possibility of such motion can be explained in purely geometric terms.


	
Bird (2016), pp. 358–60.


	The details needn’t concern us here; see Bird (2005b, 2009) for defence, and Livanios (2008) for opposition.


	See Tugby (2013) for a defence of Platonism about powers in standard powers ontologies. Tugby’s central argument is that only on Platonic powers ontologies are powers intrinsic to their bearers, and it depends on the fact that Aristotelian powers must satisfy an instantiation condition, so that any given power instance presupposes other concrete particulars as bearers of the powers upon which it is identity-dependent. For further discussion of the intrinsicality of powers in Aristotelian ontologies, see Yates (2016a).


	I thank an anonymous referee for drawing my attention both to this problem, and to the one that follows it.


	I’ll refer to this as construction to distinguish it from token realization, but the reader shouldn’t lose sight of the fact that the crucial explanatory relation is qualitative realization, albeit within the scope of a possibility operator.


	
Fine (2012), Sect. 1. Here ‘in virtue of’ is a sui generis relation appropriate to claims of metaphysical explanation. The relation is hyperintensional: Socrates grounds {Socrates}, but not vice versa, despite the fact that necessarily, Socrates exists iff {Socrates} exists. Grounding is therefore not amenable to reductive modal analysis. Grounding is also sometimes treated as holding between facts, but the nature of the relata need not concern us here.


	
Thompson (2016). Those who endorse symmetric grounding must also, obviously, reject transitivity or irreflexivity or both. I prefer to reject transitivity, but to argue for that here would take us too far afield.


	Gonzalo Rodriguez-Pereyra offers a similar example, but suggests instead that the fact that \(p_{1}\) is true is grounded in the fact that \(p_{2}\) is true, and vice-versa. See Rodriguez-Pereyra (2015).


	This is arguably the position endorsed in French and Ladyman (2003); many of the claims made in Ladyman and Ross (2007) also suggest an eliminativist approach, but see below.


	
Ladyman and Ross (2007), pp. 134–7.


	Op. cit. p. 154.


	See Briceño and Mumford (2016) for a critique of OSR based on the intuitive priority of relata.


	
Pooley (2006), p. 93; Ainsworth (2010), pp. 51–2; Ainsworth (2011), pp. 77–8.


	
Esfeld and Lam (2008), p. 33; (2011) pp. 148–9.


	See for instance Ladyman and Bigaj (2009) and Ainsworth (2011).


	
Esfeld and Lam (2011), p. 146; see also Esfeld and Lam (2008), pp. 31–4.


	
Esfeld and Lam (2008), p. 34.


	Interestingly, in their (2011), Esfeld and Lam claim that weak discernibility is sufficient to ground the numerical distinctness of the primitive objects, meaning they no longer need primitive individuation, but claim in addition that this “does nothing to show how objects could be derived from relations”, (p. 149).


	These remarks also apply to orthodox functionalism, mutatis mutandis—we can’t assign priority to mental properties over the psychological causal structure, because they are individuated by their places in it; and we can’t assign priority to the structure over the properties, because it’s partially composed of them.


	See Huggett and Wüthrich (2013) for discussion of various results, from several independent quantum gravity research programmes, which have been taken by some to suggest that spacetime is not basic physical.


	
Lam and Esfeld (2013) argue that spacetime must be basic physical in quantum gravity given that entanglement is a defining feature of quantum mechanics, and entanglement is typically defined in terms of spatially separated systems whose dynamics can’t be independently specified. On my proposal, a property needn’t be basic physical to play a defining or individuative role that suffices for its fundamentality.


	Earlier versions of this paper were presented at the SBFA IV Conference 2016 in Campinas, Brazil; and at a seminar at the University of Lisbon. Many thanks to all who commented. I am particularly grateful to two anonymous referees for Synthese, for many insightful and constructive criticisms. Based on research funded by an FCT Investigator grant from the Fundação para a Ciência e a Tecnologia (IF/01736/2014).





References
	Ainsworth, P. (2010). What is OSR? Studies in History and Philosophy of Modern Physics, 41, 50–57.
Article 
    
                    Google Scholar 
                

	Ainsworth, P. (2011). OSR and the principle of the identity of indiscernibles. Erkenntnis, 75, 67–84.
Article 
    
                    Google Scholar 
                

	Armstrong, D. (1983). What is a law of nature?. Cambridge: Cambridge University Press.
Book 
    
                    Google Scholar 
                

	Armstrong, D. (1997). A world of states of affairs. Cambridge: Cambridge University Press.
Book 
    
                    Google Scholar 
                

	Bird, A. (2005a). The ultimate argument against Armstrong’s contingent necessitation view of laws. Analysis, 65, 147–155.
Article 
    
                    Google Scholar 
                

	Bird, A. (2005b). Laws and essences. Ratio, 18, 437–461.
Article 
    
                    Google Scholar 
                

	Bird, A. (2007a). Nature’s metaphysics. Oxford: Oxford University Press.
Book 
    
                    Google Scholar 
                

	Bird, A. (2007b). The regress of pure powers? Philosophical Quarterly, 57, 513–534.
Article 
    
                    Google Scholar 
                

	Bird, A. (2009). Structural properties revisited. In T. Handfield (Ed.), Dispositions and Causes (pp. 215–241). Oxford: Clarendon.

                    Google Scholar 
                

	Bird, A. (2016). Overpowering: How the powers ontology has over-reached itself. Mind, 125, 341–383.
Article 
    
                    Google Scholar 
                

	Black, R. (2000). Against quidditism. Australasian Journal of Philosophy, 78, 87–104.
Article 
    
                    Google Scholar 
                

	Briceño, S., & Mumford, S. (2016). Relations all the way down: Against ontic structural realism. In Marmodoro & Yates (Eds.), pp. 198–217.

	Ellis, B. (2002). Philosophy in nature: A guide to the new essentialism. Chesham: Acumen.

                    Google Scholar 
                

	Esfeld, M., & Lam, V. (2008). Moderate structural realism about space-time. Synthese, 160, 27–46.
Article 
    
                    Google Scholar 
                

	Esfeld, M., & Lam, V. (2011). OSR as a metaphysic of objects. In P. Bokulich & A. Bokulich (Eds.), Scientific structuralism (pp. 143–59). Berlin: Springer.

                    Google Scholar 
                

	Fine, K. (2012). Guide to ground. In F. Correia & B. Schneider (Eds.), Metaphysical grounding (pp. 37–80). Cambridge: Cambridge University Press.
Chapter 
    
                    Google Scholar 
                

	French, S., & Ladyman, J. (2003). Remodelling structural realism: Quantum physics and the metaphysics of structure. Synthese, 136, 31–56.
Article 
    
                    Google Scholar 
                

	Gillett, C. (2003). The metaphysics of realization, multiple realizability, and the special sciences. Journal of Philosophy, 100, 591–603.

                    Google Scholar 
                

	Heil, J. (2003). From an ontological point of view. Oxford: Oxford University Press.
Book 
    
                    Google Scholar 
                

	Heil, J. (2012). The universe as we find it. Oxford: Oxford University Press.
Book 
    
                    Google Scholar 
                

	Huggett, N., & Wüthrich, C. (2013). Emergent spacetime and empirical (in)coherence. Studies in the History and Philosophy of Modern Physics, 44, 276–285.
Article 
    
                    Google Scholar 
                

	Jacobs, J. (2011). Powerful qualities not pure powers. The Monist, 94, 81–102.
Article 
    
                    Google Scholar 
                

	Ladyman, J., & Bigaj, T. (2009). The principle of the identity of indiscernibles and quantum mechanics. Philosophy of Science, 77, 117–136.
Article 
    
                    Google Scholar 
                

	Ladyman, J., & Ross, D. (2007). Every thing must go: Metaphysics naturalized. Oxford: Oxford University Press.
Book 
    
                    Google Scholar 
                

	Lam, V., & Esfeld, M. (2013). A dilemma for the emergence of spacetime in canonical quantum gravity. Studies in the History and Philosophy of Modern Physics, 44, 286–293.
Article 
    
                    Google Scholar 
                

	Lewis, D. (1994). Humean supervenience debugged. Mind, 103, 473–490.
Article 
    
                    Google Scholar 
                

	Lewis, D. (2009). Ramseyan humility. In D. Braddon-Mitchell & R. Nola (Eds.), Conceptual analysis and philosophical naturalism (pp. 203–22). Cambridge: MIT Press.

                    Google Scholar 
                

	Livanios, V. (2008). Bird and the dispositional essentialist account of spatiotemporal relations. Journal for General Philosophy of Science, 39, 383–394.
Article 
    
                    Google Scholar 
                

	Lowe, E. J. (2006). The four category ontology. Oxford: Oxford University Press.

                    Google Scholar 
                

	Lowe, E. J. (2010). On the individuation of powers. In A. Marmodoro (Ed.), The metaphysics of powers (pp. 8–26). London: Routledge.

                    Google Scholar 
                

	Lowe, E. J. (2012). Asymmetrical dependence in individuation. In F. Correia & B. Schneider (Eds.), Metaphysical grounding (pp. 214–33). Cambridge: Cambridge University Press.
Chapter 
    
                    Google Scholar 
                

	Marmodoro, A., & Yates, D. (Eds.). (2016). The metaphysics of relations. Oxford: Oxford University Press.

                    Google Scholar 
                

	Martin, C. B. (1997). On the need for properties: The road to Pythagoreanism and back. Synthese, 112, 193–231.
Article 
    
                    Google Scholar 
                

	Martin, C. B. (2007). The mind in nature. Oxford: Oxford University Press.
Book 
    
                    Google Scholar 
                

	Melnyk, A. (2003). A physicalist manifesto: Thoroughly modern materialism. Cambridge: Cambridge University Press.
Book 
    
                    Google Scholar 
                

	Molnar, G. (2003). Powers: A study in metaphysics. Oxford: Oxford University Press.

                    Google Scholar 
                

	Mumford, S. (2004). Laws in nature. London: Routledge.
Book 
    
                    Google Scholar 
                

	Mumford, S., & Anjum, R. L. (2011). Getting causes from powers. Oxford University Press.

	Pooley, O. (2006). Points, particles and structural realism. In D. Rickles, S. French, & J. Saatsi (Eds.), Structural foundations of quantum gravity (pp. 83–120). Oxford: Oxford University Press.
Chapter 
    
                    Google Scholar 
                

	Robinson, H. (1982). Matter and sense. Cambridge: Cambridge University Press.
Book 
    
                    Google Scholar 
                

	Rodriguez-Pereyra, G. (2015). Grounding is not a strict order. Journal of the American Philosophical Association, 1, 517–534.
Article 
    
                    Google Scholar 
                

	Shoemaker, D. (1980). Causality and properties. In P. van Inwagen (Ed.), Time and cause (pp. 109–135). Dordrecht: Reidel.
Chapter 
    
                    Google Scholar 
                

	Smith, D. C. (2016). Quid Quidditism Est? Erkenntnis, 82, 237–257.
Article 
    
                    Google Scholar 
                

	Thompson, N. (2016). Metaphysical interdependence. In M. Jago (Ed.), Reality making (pp. 38–55). Oxford: Oxford University Press.
Chapter 
    
                    Google Scholar 
                

	Tugby, M. (2013). Platonic dispositionalism. Mind, 122, 451–480.
Article 
    
                    Google Scholar 
                

	Wilson, J. (2015). Metaphysical emergence: Weak and strong. In T. Bigaj, C. Wüthrich (Eds.), Metaphysics in contemporary physics, Poznan studies in the philosophy of the sciences and the humanities, pp. 345–402.

	Yates, D. (2013). The essence of dispositional essentialism. Philosophy and Phenomenological Research, 87, 93–128.
Article 
    
                    Google Scholar 
                

	Yates, D. (2016a). Is powerful causation an internal relation?. In Marmodoro & Yates (Eds.), pp. 138–156.

	Yates, D. (2016b). Demystifying emergence. Ergo, 3(31). doi:10.3998/ergo.12405314.0003.031.


Download references




Author information
Authors and Affiliations
	Centro de Filosofia, Faculdade de Letras, Universidade de Lisboa, Alameda da Universidade, 1600-214, Lisbon, Portugal
David Yates


Authors	David YatesView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                David Yates.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Yates, D. Inverse functionalism and the individuation of powers.
                    Synthese 195, 4525–4550 (2018). https://doi.org/10.1007/s11229-017-1417-9
Download citation
	Received: 27 July 2016

	Accepted: 28 April 2017

	Published: 12 May 2017

	Issue Date: 15 October 2018

	DOI: https://doi.org/10.1007/s11229-017-1417-9


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Powers
	Individuation
	Structuralism
	Fundamentality
	Grounding
	Ontic structural realism








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.82.145.95
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    