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Introduction


Amid all his famously changeable views Hilary Putnam held a long-standing commitment to semantic externalism about natural kind terms, a view according to which the meaning of such terms was not merely in the heads of individual speakers but constituted partly by a speaker’s environment and linguistic community. Early on, Putnam claimed an affinity between this view and Saul Kripke’s work on natural kind terms as ‘rigid designators’. Subsequently though, Putnam sought to distance his view from that of Kripke, particularly with regard to Kripke’s commitment to metaphysical necessity and essentialism. I want to argue that rejecting these commitments of Kripke’s should have also forced Putnam to revise some of his most strongly held views. First, I will argue that externalism without essentialism cannot support Putnam’s own intuition about his Twin Earth thought experiment. Second, I will argue that Putnam loses a sufficiently general and univocal notion of ‘substance identity’ that was necessary for supporting his reading of the Twin Earth case and also for guaranteeing the reference of scientific terms across theory changes.

In what follows I’ll begin by outlining the view of natural kind terms that is commonly attributed to both Kripke and Putnam. Then, I will turn to distinguishing Putnam’s understanding of externalism for Kripke’s. With Putnam’s version in view, I’ll then make a return to Twin Earth, and argue that Putnam’s original conclusion looks unwarranted for two main reasons. First, because Putnam claims to be interested only in describing cases that are nomologically possible (as opposed to merely metaphysically possible). Second, I will argue that Putnam’s commitment to the interest relativity of natural kinds forces him to give up his notion of ‘substance-identity’ for a series of theory relative notions. This second point also forces Putnam to a more permissive Pluralism concerning the natural sciences than the one he himself espoused, one according to which the general semantic theory of terms in the sciences does not guarantee the sameness of reference across belief change and thereby rule out the very possibility of incommensurable scientific theories. 






1. The so-called “Kripke-Putnam” View

According to the standard lore of analytic philosophy, Hilary Putnam and Saul Kripke shared a causal-historical theory of natural kind terms.[footnoteRef:1] In what follows, I will use the term natural kind to denote a class of objects possessing a theoretically important property. The property is theoretically important in that it figures in lawlike generalizations and can support inductive inferences – if an object a belongs to natural kind N it possesses property P in virtue of which it is a warranted inductive inference that a possesses other properties. Furthermore, I will use the label of ‘Metaphysical Realist about natural kinds’, or just ‘Realist’ with a capitol ‘R’ for short, for a philosopher who holds the following two additional commitments. First, natural kinds obey a no-overlap principle such that object a can belong to natural kinds M and N only one is a subclass of the other, that is if they stand in relation species to genus.[footnoteRef:2] Second, natural kinds are intended to be mind and interest-independent classes of objects. According to the Realist, natural kinds are real, exclusive divisions of things in nature, waiting to be discovered. A natural kind term, names a class with these features. One key point of difference between Putnam and Kripke that will emerge is that while both believe there are natural kinds, only Kripke subscribes to Realism.[footnoteRef:3]  [1:  For some examples of Kripke and Putnam being described as giving a shared view of the semantics of natural kind terms, see (Mellor1977), (Dupré 1993, 21) (Lycan, 2019, 45), (Braddon-Mitchell and Jackson 2007, 72 – 83), (Stroll 2018, 37 – 74), and (Curiel unpublished, 2 – 3). ]  [2:  Kripke does not explicitly endorse the "no overlap" principle but I take it to be implied by remarks he makes about fixing the reference of kind terms. For a baptism of a natural kind term to succeed, most of the initial sample must belong "to one uniform substance or kind". If the sample exemplifies two kinds, this Kripke thinks, could only be because roughly half of the items in the sample belonged to one kind, and the other rough half to a different kind: if this had been the case with gold, we may have declared that there were "two kinds of gold" or dropped the term altogether. Another case Kripke considers sees a group of items, I, wrongly baptised as belonging to illusory kind, K, all the while belonging to previously know kind L. In this case, I is sorted into new kind K only because of an "observational error” resulting in the belief “that the items in I possessed sone characteristic C excluding them from L." Without a no-overlap principle there seems to be no reason why all members of a given sample could not all belong to multiple different kinds or that new kinds could not be minted in the way Kripke excludes. See (Kripke 1981, 136).]  [3:  Putnam does not explicitly reject the no-overlap principle, but he favourably cites John Dupré’s promiscuous realism about kinds in biology, and Dupré rejects the no-overlap principle along with the interest independence of natural kinds. See (Dupré 1993, 6 -7). ] 


The view commonly attributed to both Kripke and Putnam has at least these features in common:

i) Semantic externalism – facts about speakers’ meanings are determined not just about facts about the individual or internal mental states of those speakers, but by the external environment in which those speakers are situated and the linguistic community of other speakers with whom they interact.
ii) Because of (i), competent use of a natural kind term does not require that an individual speaker know a set of necessary and sufficient conditions for membership of that natural kind.
iii) Natural kind terms are rigid designators, i.e., they refer to the same kind of stuff or property in all possible worlds.[footnoteRef:4] [4:  Kripke argued that natural kind terms were rigid designators after first arguing that proper names were rigid. It’s important to note that while a proper name picks out the same object in all possible worlds where the name refers, the objects in the extension of a kind term can differ between possible worlds while the kind term itself is still rigid. There could have been more gold than in the actual world, in which case there would be more objects in the extension of ‘gold’. ‘Gold’ is still a rigid designator, on Kripke’s view though, because it picks out the same property, ‘having atomic number 79’ in all possible worlds. ] 

iv) The property referred to by a natural kind term is the essence of that kind. So, H2O is essentially what water is and the chemical element with atomic number 79 is essentially what Gold is.[footnoteRef:5]   [5:  Kripke explicitly endorses and argues for all these theses save (ii) in Naming and Necessity, see (1981, 116 – 144). Kripke did not explicitly discuss or endorse Externalism in Naming and Necessity, but it has become common to cite that work as one of the founding documents of semantic externalism and a label Kripke happily accepted subsequently. Semantic Externalism also follows straightforwardly from a causal theory of reference together with the theses that meaning determines reference and the causal chains that determine reference are external to speakers’ heads.] 

v) Theoretical identity statements such as ‘water is H2O’ and ‘gold is the chemical element with atomic number 79’ are necessary a posteriori truths. Necessary, in that they are true in all metaphysically possible worlds. A posteriori, in that they were not analytic or a priori truths arrived at by considering the concepts of, say’ ‘water’ and ‘H2O’, but were instead the upshot of empirical investigation that showed the property of ‘being water’ to be identical with the property ‘being H2O’.[footnoteRef:6] [6:  Thanks to an anonymous reviewer for suggesting the ordering of these features. ] 


It is also common for this supposedly shared view to be illustrated via the famous Twin Earth thought experiment, which typically goes something like this. Start by considering Earth in the actual world. On Earth, the lakes, rivers and faucets are filled with stuff we English speakers on Earth call ‘water’. It was discovered and is now commonly known that water is H2O. Consider now another possible world, containing Earth as well as Twin Earth, a planet identical to Earth but for the fact that H2O is not found in the lakes, rivers, etc. Rather the stuff in those locales on Twin Earth to which the Twin Earth speakers apply their word ‘water’ is some other complicated chemical compound abbreviated to XYZ. Does the word ‘water’ as said by an Earth speaker mean the same as ‘water’ said by their duplicate on Twin Earth? According to the Kripke-Putnam theory, the answer is no. The Earth speaker’s word ‘water’ means H2O, the Twin Earth speaker’s word ‘water’ means XYZ. In Putnam’s original telling, me and my Twin Earth duplicate’s brain states and psychological states are identical, yet what our terms mean differs. Hence thesis (i), Semantic Externalism, is true, or, as Putnam famously put it, “‘meanings’ just ain’t in the head” (1975g, 227). 

Meanings are instead partly constituted by the environment in which a speaker is situated and the community of speakers to which they belong. The fact that my normal environment contains H2O and not XYZ makes it the case that my word ‘water’ refers only to the former stuff. Even were I ignorant of the chemical composition of water on Earth this would still be the case, because I would be part of a linguistic community including experts about water who do know the details of the properties that distinguish water from XYZ. This phenomenon, whereby speakers can succeed in referring to natural kinds even where they themselves lack knowledge sufficient for distinguishing that kind, Putnam calls ‘the linguistic division of labor’. Because of the linguistic division of labour, an individual speaker need not know the necessary and sufficient conditions for membership in a given kind and yet can still refer to that kind because experts have succeeded in fixing the referent of that kind term.[footnoteRef:7] For these reasons the Kripke – Putnam view endorses Thesis (ii). Moreover, the fact that water’s being H2O in the actual world mandates that we count only H2O as water demonstrates the necessity of the synthetic theoretical identification ‘Water is H2O’ and that being H2O is an essential property of water, unlike the other inessential properties shared with XYZ. Thus, our supposed intuitions about Twin Earth bear out theses (iii), (iv), and (v). [7:  Thanks to an anonymous reviewer for pointing out an ambiguity in the original phrasing of this sentence. ] 


Now imagine that me and my Twin Earth duplicate were somehow swapped. When I, on Twin Earth, call the clear, odourless, thirst-quenching liquid that comes out of the tap ‘water’, I am mistaken and am misusing the Earth word ‘water’. Because ‘water’ in the mouth of an Earth born speaker means ‘H2O’ and I am unwittingly misapplying that word to some XYZ. Meanwhile, on Earth my duplicate is correspondingly wrong, and his word ‘water’ continues to refer to XYZ and not the many samples of H2O in his new surroundings. 

Furthermore, the same verdict applies even when we run the story prior to the discovery on Earth that water is H2O or the discovery on Twin Earth that what they call ‘water’ is XYZ. Putnam rolls the clock back to 1750 in his original story prior but still insists that “the extension of the term ‘water’ was just as much H2O on Earth in 1750 as in 1950; and the extension of the term ‘water’ was just as much XYZ on Twin Earth in 1750 as in 1950” (1975g, .224). This is as much true for the average speaker in 1750 as it is for the budding chemists of 1750 even though no one on Earth then knew the chemical composition of water. It is still the case that ‘water’ meant H2O on Earth in 1750, because ‘water’ was introduced into the linguistic community by an act of ‘ostensive definition’ or ‘initial baptism’ in Kripke’s language. Thereafter, ‘water’ was used by 1750 Earth speakers with “…the following empirical presupposition” that a putative sample of ‘water’ “bears a certain sameness relation … to most of the stuff I and other speakers in my community have on other occasions called ‘water’ (225). This sameness relation was metaphysically determined but  required “an indeterminate amount of scientific investigation to [epistemically] determine” (225).  In Kripke-speak this ‘initial baptism’ of water used its superficial properties of being a colourless, odourless, thirst-quenching liquid found in rivers, lakes, etc. to fix the reference of our term ‘water’, in all possible worlds, to H2O.

Although Putnam “heartily” declared in “The Meaning of ‘Meaning’” “that Kripke’s doctrine that natural kind words are rigid designators and [his own] doctrine … are but two ways of making the same point”, Putnam did so with largely second hand knowledge of Kripke’s writings on natural kinds (1975g, 234).[footnoteRef:8] For although Putnam cited Kripke’s essay “Identity and Necessity”, which deals with proper names, Kripke’s views of natural kinds had largely been given in lectures that would only later be published as Naming and Necessity. After Putnam came to better understand Kripke’s views, he rejected several key commitments of Kripke’s and disavowed ever having been committed to several of the theses comprised by the so-called Kripke-Putnam causal theory of reference. [8:  In “Explanation and Reference”, Putnam says that Kripke’s work had come to him “second hand”. See (Putnam, 1975c, 198).] 


2. Rejecting Kripke

The thesis from the causal theory of reference that Putnam rejected outright were (iv), that concerning metaphysical necessity. Consequently, this requires a reinterpretation of Putnam’s understanding of thesis (iii), since he continued to speak of the rigidity of natural kind terms. Putnam also argued that he had always preferred a very different understanding of “essential” in (v) from Kripke, one that admitted the interest relativity of essences and natural kinds. 




2.1. Necessity and Rigidity

By 1980, Putnam was rejecting the metaphysical necessity of theoretical identities, on the grounds that “…the claim that the statement ‘Water is H2O’ in all possible worlds is far too strong … [because] we would call a substance with similar properties which consisted of H20O10 molecules in some possible world ‘water’” (1983a, 63). The more substantial point of departure consisted in Putnam’s rejection of the framework of possible worlds as Kripke understood it. In the 1980 essay, “Possibility and Necessity” Putnam expressed an understanding of possible worlds on which necessity was an essentially linguistic notion: “What makes ‘possible worlds’ dubious is the attempt to make them wholly independent of the linguistic frame we use to talk about possible states of affairs…” (1983a, 67). Whereas Kripke understood necessity and other modal notions in a de re sense where the necessary properties of objects are necessary independently of how we describe those objects. Putnam only realised this difference between himself and Kripke later, as he put it in an essay originally published in 1990: 
I would identify “possible situations” in a given context with states of affairs relative to some specified language (what Carnap calls “state descriptions”). This relativization of the notion of a possible situation to a language is something Kripke would reject. (1990a, 326 note 9)

In the light of this Putnam came to see that assimilating “Kripke’s metaphysical intuitions” to “linguistic intuitions” could “not be done” (1990a, 64). Consequently, Putnam gave up talk of “metaphysical possibility” as nonsensical and preferred to speak either in terms of a deflationary sense of logical possibility or in terms of physical possibility. The sense of logical possibility that Putnam still accepted was deflationary in that it required no more than self-consistency and clarity in the light of current understanding of the terms used in describing the putative possibility:
…there is no need to make an issue about the “logical possibility” of water not being H2O. If you have a hypothetical situation you want to describe that way, describe it that way – as long as it is clear what situation you are describing. (1990a, 70)

Possible worlds semantics does nothing to elucidate this notion of “logical possibility” on Putnam’s view because possible worlds semantics “assumes the notion” (1983a, 68). Insofar forth as Putnam used to talk in terms of metaphysical possibility, by 1990 he was insisting that in such talk “no real metaphysics is involved over and above what was already involved in taking physical possibility to be an objective notion.” (1990a, 61). Where, taking physical possibility and necessity to be objective notions meant accepting,
…at least for ordinary scientific purposes, the idea that it makes sense to talk of laws of nature (physically necessary truths), and the idea that the search for such truths is the search for something objective (as objective as anything is). (Putnam 1990a, 68)

Since Kripke’s metaphysical necessity meant neither physical necessity, nor logical necessity, in Putnam’s sense, Putnam declared he could make no sense of Kripke’s talk of necessity and possibility:
the question “What is the necessary and sufficient condition for being water in all possible worlds?” makes no sense at all. And this means that I now reject “metaphysical necessity”. (1990a, 70)

If talk of ‘all metaphysically possible worlds’ no longer makes sense, then neither does Kripke’s talk of ‘rigid designators’, since these are defined with reference to ‘all metaphysically possible worlds’. Putnam however, still spoke of natural kind terms being ‘rigid’ or having ‘rigid uses’, so how are we to understand this? 

According to Kripke’s notion of rigid designation, natural kind terms refer to the same thing in all possible worlds in which that thing exists. ‘Same thing’ here is supposed to be an absolute notion of identity that is not relativized to any particular sortal term. It is represented by the identity sign, ‘=’, in logic and is a de re relation between objects and properties wholly independent of the linguistic frame used to talk about them. According to Kripke, when we ask whether someone would be the same person in a counterfactual scenario and whether we ask whether something would be the same table, we are using the same notion of identity, the logician’s ‘=’, in both cases. 

Putnam believes that this absolute notion of identity fails to capture the grammar of actual talk of ‘sameness’ both in everyday life and in scientific practice, and so proposes “…relativizing identity to sortals, while rejecting “unrelativized” identity questions…” (1990a, 58). That is, we do not ordinarily ask whether two things are identical according to some wholly general notion of identity but relative to a particular kind or sort of thing (i.e. a sortal concept). In asking whether something is or is not the same table we are asking whether it is the same thing qua table, and in asking whether someone is the same person, we are asking whether they are the same qua person. Identity questions can be raised about the same objects relative to different sortal concepts and thus produce different answers – a dining table with a leg replaced might be counted as the same table as it was prior to the leg’s replacement but would not be counted as the same collection of atoms. 

Among the many sortals with respect to which we discuss sameness, Putnam does believe there is one fundamental sortal: substance. Substance identity, unlike Kripke’s metaphysical identity, does require the specification of criteria of identity. What are the criteria of identity for sameness of substance? According to Putnam, any criterion for substance identity must be one has “the consequence that A and B are the same substance if and only if the obey the same [natural] laws” (1990a, 68).  What we have discovered through empirical investigation, according to Putnam, is that

…subvisible structure explains why different substances obey different laws … thus, “has the same composition … becomes a criterion of substance-identity. We picture “water” as acquiring a “rigid” use: as being used to denote whatever is substance-identical with (most of) the paradigms in our actual environment.” (1990a, 60 – 61) 

Relativising the identity of ‘water’ and H2O to a particular sortal ‘substance’ or to sameness of molecular composition, also provides Putnam with a reply to an argument that Avrum Stroll made to show that the Kripke-Putnam view was “unacceptable”. According to Stroll both Putnam and Kripke are committed to the following: ‘Water = H2O’, ‘Ice = H2O’ which together imply the absurd conclusion that ‘Water = Ice’ (Stroll 2018, 47).  Stroll’s argument relies on using the logical notion of identity. But if the identity claim is relativized to a sortal, as Putnam claims, then it is not absurd that ‘water’ and ‘ice’ are the same stuff qua substance in virtue of their being composed of H2O.

Substance-identity for Putnam, then, unlike Kripke’s notion has a special criterion of identity (sameness of composition or “microstructure”) and is not defined across all possible worlds – it only applies in considering counterfactuals where the laws of nature are held fixed. Hence why Putnam came to say that
I do not think that a criterion of substance-identity that handles Twin Earth cases will extend handily to “possible worlds.” In particular, what if a hypothetical “world” obeys different laws? (1990a, 69). 

A further feature of Putnam’s view of rigidity that distinguishes it from Kripke’s, is that a rigid use of a term like water is simply one among other uses of the term. Kripke often writes as if natural kind terms themselves (like ‘water, ‘gold’ and ‘heat’) were rigid such that any non-rigid use of the term would constitute a misuse. Even if rigidity does attach to uses of a term rather than the term itself on Kripke’s view, it seems clear that, as Putnam puts it “The normal use of substance terms is rigid according to Kripke” (1990a, 59). I take it that the rigid use on Kripke’s picture would be not just “normal” in the sense of standard or common, but “normal” in the sense of establishing a norm for correct and incorrect uses. Contrast this with Putnam’s view, on which the same term may permissibly admit of both rigid and non-rigid uses. Although Putnam did not initially put the point this way, it has been a part of his story since “The Meaning of ‘Meaning’” when he wrote in the much neglected “Other Senses” section: 
…in one context ‘water’ may mean chemically pure water, while in another it may mean the stuff in Lake Michigan. And a speaker may sometimes refer to XYZ as water if one is using it as water. (Putnam 1975g, 239).

The fact that this appeared in “The Meaning of ‘Meaning’” shows that the differences Putnam identified between himself and Kripke in the essays from the 1980s and 1990s were not solely the result of changes in Putnam’s views between “The Meaning of ‘Meaning’” and those later papers. To be sure, some very central commitments of Putnam’s changed during that period – most centrally he moved from a correspondence theory of truth to a variety of ‘Internal Realist’ positions, which initially opted for an epistemic conception of truth as “warranted assertibility”. What is striking about the section quoted from the “Other Senses” section of “The Meaning of ‘Meaning’” is that Putnam – even during his most realist phase, even while committed to a correspondence theory of truth – held that the same word could rightly to be used to refer differently in different contexts. In one context, ‘water’ refers to a chemical substance, while in another it refers to a functional role that XYZ could fulfil in a fictional scenario. 

Moreover, the concerns that most motivated Putnam in adopting semantic externalism were not to do with intuitions concerning exotic possible worlds. Rather, Putnam was primarily drawn to semantic externalism because of his desire to do justice to his own sense that scientific theories could still refer to the same things, still concern the same subject, even as the definitions of terms involved changed.[footnoteRef:9]  [9:  This concern was clearly evident in Putnam’s earlier discussions of law-cluster concepts, which came to be replaced by Putnam’s externalist semantics. For Putnam’s discussion of law-cluster concepts and their relevance to the continuity of reference across theory changes see (Putnam 1975a), (Putnam, 1975c), (Putnam 1975d), and (Putnam 1975f). For Putnam’s discussion of how externalism effectively supplants law-cluster see Putnam’s retrospective discussion in (2016, 201 – 202). Another author who has noted this important difference between Putnam’s and Kripke’s central concerns and motivations for semantic externalism is Ian Hacking. See (Hacking 2007). ] 


It is worthwhile noting, that another author has argued that it is possible to decouple the elements of what I’ve presented as the Kripke-Putnam view here. Joseph LaPorte has defended an understanding of the semantics of natural kind terms as rigid designators, while arguing that this commitment should be separated from commitments to an externalist semantics (or a causal theory of reference). For LaPorte, this also means that even though natural kind terms are rigid designators, they may not preserve their references across changes in theory. Instead, what may happen is a re-baptism, which changes the term’s referent from one property or universal to another (Laporte 2013, 49 – 53). Instead, according to LaPorte, the real work of rigid designators is in securing the metaphysical necessity of various identity claims where the meanings of the terms are fixed by a given baptism. LaPorte then essentially jettisons what appealed to Putnam in the so-called ‘Kripke-Putnam view’, referential continuity across theory change, in favour of what Putnam most strongly rejected, metaphysical necessity.  

2.2. Essentialism
Aside from metaphysical necessity, the other commitment of Kripke’s that Putnam most sought to distance himself from was a Realist view of Essentialism. Although Putnam continued to describe his view as a “kind of essentialism”, it was one where “essence is not ‘built into the world’” apart from our interests and intentions. Here is how Putnam put his interest-relative essentialism:
…what I have said is that it has long been our intention that a liquid should count as ‘water’ only if it has the same composition as the paradigm examples of water (or as the majority of them). I claim that this was our intention even before we knew the ultimate composition of water. If I am right then, given those referential intentions, it was always impossible for a liquid other than H2O to be water, even if it took empirical investigation to find it out. But the ‘essence’ of water in this sense is the product of our use of the word, the kinds of referential intentions we have: this sort of essence is not ‘built into the world’… (1983b, 221)

So, what exactly is the ‘referential intention’ here to which the essence of water is relative? It cannot simply be the intention to describe the world as it really is. For if it were, Putnam would not be in any substantive disagreement with Kripke and ‘other Metaphysical Realists’. If our calling H2O the essence of water were the product of our intending to describe the world as it really is, then the intention would merely explain our taking an interest in the essences ‘built into the world’. But those essences would in no sense be “a product of our use of [words]”. At most, the words we use in talking about those essences would be “a product of our use of [words]”, but that seems like a truism none of Putnam’s Realist opponents would deny. 

On the other hand, ‘the referential intention’ cannot be too fine grained either. If it were something like, ‘describing the phenomenological properties of the stuff we call ‘water’ within the paradigm of modern chemistry’, it would introduce far more relativism than Putnam wants. It could not then be the case, as Putnam believes, that H2O was still the essence of water in Aristotle’s time:
Aristotle himself regarded water as one of the elements, as did many of his contemporaries and many other people after them. Yet (pace Thomas Kuhn) this did not keep them from successfully referring to water. (1994, 74)

What Putnam wants here is a guarantee that successive scientific theories are still talking about the same things and can therefore be directly compared with one another to see whether the change from the earlier to later theory was rational. That the meaning or reference of scientific terms is not exhausted by their definition at a particular time had been an animating concern of Putnam’s work prior to his formulation of semantic externalism.[footnoteRef:10] A consequence of denying this, Putnam believed, was a “radically subjectivistic ” (1975b, 260)  view of the nature of scientific theory change, which Putnam read Kuhn as having endorsed in The Structure of Scientific Revolutions in the form of his incommensurability thesis.[footnoteRef:11] Putnam, along with other commentators, read Kuhn as arguing that because the definitions of terms change during scientific revolutions this results a change of subject so complete that post-revolutionary scientists can be said to “work in a different world”. The new and the old theory, on Putnam’s reading of Kuhn, are not only not intertranslatable, but incomparable.[footnoteRef:12] To avoid this perceived threat in Kuhn, Putnam argued that “theories do not need to enjoy common 'meanings' to be comparable: it is enough … that there be sufficiently many terms with the same reference.” (1975e 281).[footnoteRef:13] [10:  See the previous footnote for references. 
]  [11:  Putnam believed, with many others, that Kuhn moderated his views of incommensurability in his later writings. Putnam offers a sustained discussion of Kuhn’s views in “The Craving for Objectivity”, primarily focusing on what he sees as a welcome softening of Kuhn’s original relativism and an embrace of a view of the concepts of “rationality” and “justification” on which these are “transcultural” or “nonparadigmatic” (125). Putnam, however, claims that the doctrine of incommensurability had been similarly softened into something unobjectionable, if uninteresting: “The doctrine of incommensurability still appears in his writings, but now it seems to signify nothing more than intertheoretic meaning change as opposed to uninterpretability.” (1975b, 127). For a similar narrative about Kuhn within the secondary literature see Sankey (1997). In a previous paper, I presented a challenge to the standard narrative that Kuhn softened his incommensurability thesis over time, see (McDowell, 2025). I am grateful to an anonymous reviewer for suggesting that I flesh out the discussion of Kuhn and Putnam’s relation to Kuhn’s incommensurability thesis. 
]  [12:  Kuhn maintained in a later paper (2000) that while he took incommensurability to imply a failure of translation, he never believed that it implied that comparison was not possible, nor that practitioners could not come to understand one another through a process he called ‘interpretation’, as distinct from translation. Kuhn also claimed in that paper that he had never considered incommensurability to be a global thesis to the effect that scientists in different paradigms share no common vocabulary with common meanings. Instead “its local form is my original version.” (Kuhn 2000, 36). 
]  [13:  Kuhn is frequently read as presupposing a descriptivist theory of reference and as therefore putting forward claims, such as incommensurability, that are ruled out by a causal theory of reference or externalist semantics. For a survey of this narrative and an argument that Kuhn was not committed to descriptivism but understood semantic externalism in a way compatible with incommensurability (as he understood it) see McDowell (2025). Laporte (2013) also reads Kuhn as endorsing a picture on which scientific kind terms are introduced by dubbing and that they serve as rigid designators. Incommensurability arises, on Laporte’s reading of Kuhn, not because of a commitment to descriptivism, but because “redubbing” can occur, which changes what property a given term rigidly designates over time (2013, 57). ] 


How then to describe the referential intention to navigate between these two extremes? I would suggest understanding it in something like the following way: an intention to describe the phenomenological (or macroscopic) behaviour of things, with respect to their parts or components. Such a reading is distinct from Realism in not assuming that the component parts of a thing are its essence, apart from their proving useful in explaining behaviours that we find salient. Furthermore, ‘explanation’ is for Putnam an interest-relative notion: “What is and what is not … an ‘explanation’ depends on background knowledge and our reason for asking the question” (1983b, 214). Essence on Kripke’s view could not be like this. For, therein, it is a modal property of objects and kinds themselves that in no way depends upon our interests or intentions. But, on the reading of Putnam I am proposing, what is necessary or what is possible is not settled independently of “background knowledge and our reason for asking the question”. But this description of the intention would also seem broad enough to potentially avoid the Kuhn style incommensurability that Putnam is so determined to. Aristotle may have thought ‘water’ was an element, but it may not be implausibly claimed that he sometimes employed an explanatory strategy of explaining the behaviours of wholes in terms of their parts. In the case of ‘water’, the suggestion would be that Aristotle merely lacked the means of discerning the parts of water and discovering that these better served his explanatory interests than taking ‘water’ to be an element.[footnoteRef:14]   [14:  I do not claim that this is a plausible reading of Aristotle on ‘water’, merely that this is a plausible reading of the referential intention Putnam wished to impute to Aristotle that would have sufficed for grounding sameness of reference between Aristotle’s use of ‘ὑδρο’ and ‘water’ in contemporary English. G.E.R Lloyd describes experiments reported by Aristotle in a manner that seems to count against such an imputing such an intention to Aristotle. Lloyd describes  records of experiments where Aristotle was happy to call both the evaporate collected from sea-water and from wine, ‘ὑδρο’: “…if the evaporate of the heated wine was collected on a metal lid, the resultant would be a colourless, tasteless liquid of low alcoholic content, that he would treat as water just as much as sea water (such as might be collected in an earthenware jar) would be ‘drinkable’ … Simply diagnosing error in such cases would be mistakenly to import modern anachronistic notions of chemically pure substances into our interpretations.” See (Lloyd 2015,113). ] 


Now I have the key differences between Putnam and Kripke that interest me on the table. In the following section, I will argue that some of these differences suggest that Putnam should have drawn different conclusions in the Twin Earth case from those he drew in “The Meaning of ‘Meaning’” and maintained for the rest of his life. What this shows more broadly, I will argue, is that the standard reading of Twin Earth presupposes essentialism and Realism. 

3. Return to Twin Earth
Although Putnam is reluctant to follow Kripke in declaring what ‘water’ is H2O in all possible worlds, Putnam retains a very firm view throughout his career about what we should say in one particular case – Twin Earth. The striking thing about Twin Earth as Putnam describes it, in distinction from Kripke, is that Putnam is not considering a possible but non-actual world but considering a possible future course of events in the actual world. 

In Kripke’s discussion, Twin Earth is either a replacement Earth in a possible world with no H2O but an abundance of XYZ, or it is a duplicate Earth in a possible world with both H2O and XYZ.  In Kripke’s telling, we consider these counterfactuals from the point of view of an actual world in which the reference of the word ‘water’ was fixed to H2O. Putnam, however, asks us to consider what we would say if the actual world turned out to be one containing a duplicate planet Earth but for the presence of XYZ. What Putnam, both early and late, believes is that in such a scenario, an Earth scientist ought to say that Twin Earth water is not really ‘water’: 
If the so-called “water” on Twin Earth turned out to consist of XYZ while the water on Earth turned out to consist of H2O, then the correct thing for the scientist to say would be that “the stuff on Twin Earth turned out not to be water after all,” even if at the beginning (before he discovered that water is H2O) he knew of no property of Earth water which was not also a property of Twin Earth “water. (1990a, 59) 

Putnam is clearer here, than in his earlier work, that this would be “the correct thing for the scientist” to say, although it may or may not be the obligatory thing to say for an unscientific layperson. As Putnam already pointed out in “The Meaning of Meaning”, there are different senses of the word ‘water’ used by laypeople. Any scientist, however, speaking as a scientist must have the rigid use of ‘water’ in mind and must be committed to the claim that Twin Earth ‘water’ turned out not to be water.  Other things Putnam said seriously undermine this claim though.

There are two ways that Putnam’s own work undermines this claim: first, other commitments of Putnam’s undermine the idea that “speaking as a scientist” as such singles out a sense of ‘water’ that commits them to one verdict about the Twin Earth case. Second, even if scientists as such meant one sense of ‘water’, Putnam’s own explanation undercuts his claim that scientists ought to say that “‘Twin Earth’ water turned out not to be water”. I will start by discussing the second way in which Putnam’s claim is undermined.

Putnam’s argument for the scientist’s meaning ‘water’ in a sense according to which Twin Earth “water” isn’t water relies on the fact that the microstructure of the two substances differ and that microstructure determines behaviour: “the subvisible structure explains why different substances obey different laws. (That is what makes composition important.)” (1990a, 60 – 61). The problem with Twin Earth as Putnam presents it, is that it is a hypothetical future scenario in which “subvisible structure” might turn out not to explain “why different substances obey different laws” and where composition turns out to be a less explanatorily important feature. 

In the Twin Earth scenario, on Putnam’ telling, “two different substances” obey a very large number of the same laws, specifically all the same macroscopic laws. But Putnam wishes to say that what makes it the case that water and Twin-water are not the same stuff is that they do not stand in the ‘sameL’ relation, where “x bears the sameL relation to y just in case (I) x and y are both liquids, and (2) x and y agree in important physical properties” (1975g, 239). What separates Putnam from Kripke is that the important (or essential) physical properties “are interest relative. So, it is therefore only relative to our interests that, as Putnam says, 
Normally the important properties of a liquid … are the ones that are structurally important: the ones that specify what the liquid is ultimately made out of – elementary particles … and how they are arranged and combined to produce the superficial characteristics. (1975g, 239)

What is it that makes the “subvisible structure” important? Here is one suggestion: the subvisible structure is not a “superficial characteristic” because it is a difference that makes a difference – if something did not possess the subvisible structure then it would not possess some of the “superficial characteristics”. Of course, there are plenty of substances with different microstructures which share some macroscopic features but there do not seem to be any which share all the same macroscopic features while differing that are still considered to be chemical substances, as opposed to mixtures or disjunctive kinds such. In particular though, we have no reason to consider the XYZ case a physical possibility. ‘Water’ is one of the most studied chemical substances on Earth and the sheer amount of links established between its various operational properties and its range of microstructures are such that discovery of an XYZ substance would mean that modern chemistry would be badly wrong somewhere. Erik Curiel gives this particularly detailed list of the links between water’s phenomenological and molecular properties: 
From the molecular properties of the mixed ionic bath, using the quantum theory of chemistry, we can deduce accurate numerical values for water’s kinematic quantities, including its specific heats, its specific gravity, its viscosity, its solvency for various solutes, its thermoconductivity, its electrical resistance and magnetic permeability, its transparency to light of different frequencies, its refractive index, and so on. Indeed, it is this immediate linkage of its molecular structure to its gross physical properties … that allows us to say that its chemical composition is relevant … to our classification of it as a distinguished kind of stuff—a natural kind… (Curiel unpublished, 6 – 7) 

The extent of these linkages is such that 
...not only are the seemingly unique properties of water in fact unique, but they must be in the following strong sense: if we found other stuff that shared all those properties, then the quantum theory of chemistry, and a fortiori quantum mechanics itself, would be wrong. (Curiel unpublished, 9)

Putnam, unlike Kripke, is interested in describing a physically possible future in the actual world. Mere metaphysical possibilities don’t make sense to Putnam aside from being ways we might want to use words that don’t cause confusion. But that means that Putnam’s initial reply to the Twin Earth thought experiment should simply have been ‘that is not physically possible by our current lights’. If we are being asked to entertain such a possibility, then we are entertaining a course of events in which our chemical and physical theories turn out to be badly wrong. But the presumed success of those theories is what makes microstructure a deep, important property! If we are being asked to doubt the correctness of modern chemistry, then we are being asked to doubt our ground for taking microstructure to be an important property, and, so, we lose our ground for taking water to a natural kind in virtue of its chemical structure. But the difference in structure was the whole reason for declaring water and Twin-water to be different natural kinds! Our reason for caring about composition and “subvisible structure” has been entirely undermined. Chemical structure, in the Twin Earth future, might turn out not to be a deep property. In the absence of a successor theory that finds a compositional difference between H2O and XYZ, while also accounting for their macroscopic equivalence, there seems to be plenty of rationale for the scientist (or anyone) to rightfully call Twin-water ‘water’ and no consistent rationale for insisting that Twin-water is not ‘water’. Curiel originally presented these observations as criticisms of the idea that terms in the sciences are rigid designators in Kripke’s sense – attaching to unique properties in all possible worlds, regardless of changes to other, superficial properties. What I think is noteworthy is that Curiel’s criticisms still apply to Putnam’s more metaphysically modest version of semantic externalism and may spell more trouble for Putnam. Precisely because Putnam wishes to deny that terms such as water latch on to an essential property in the world independently of our interests and intentions, he is in even less of a position to claim that ‘water is H2O’ in his Twin Earth case. Because the reason we count H2O is an important or essential property of ‘water’ is because of its explanatory connections to water’s superficial properties. By Putnam’s own lights, it seems his own Twin Earth scenario represents a case where we would lose our (supposed) rationale for counting being H2O as the essential property of water.

Does Twin Earth then demonstrate that we must say that ‘Twin-water is water’? Although I think there is some rationale by Putnam’s own lights for saying that rather than its opposite I myself favour a more agnostic view.  Namely one along the lines of that articulated by Thomas Kuhn.[footnoteRef:15] What we would say in such a case would be determined by what the successor theories to contemporary chemistry looked like, but our speculations as to what this hypothetical future science might look like would have to be so speculative as to carry no weight at all for what we ought to say. If such a scenario were to transpire, I suspect, with Kuhn, that our initial reactions would be not unlike that of J.L. Austin’s dumbfounded birdwatchers in “Other Minds”:  [15:  Kuhn quotes part of the same passage from Austin in discussing what occurred with the term ‘mammal’ as the proper response to the question “What should one have said when confronted by an egg-laying creature that suckles its young?”. See (1990, 306). Kuhn discusses the Twin Earth case later in that same paper, saying in response “Its discovery would present the same problems as the simultaneous violation of Newton's second law and the law of gravity described in the last section. It would, that is, demonstrate the presence of fundamental errors in the chemical theory that gives meanings to compound names like 'H2O' and the unabbreviated form of XYZ'.” (310) ] 


If we have made sure it's a goldfinch, and a real goldfinch, and then in the future it does something outrageous (explodes, quotes Mrs. Woolf, or what not), we don't say we were wrong to say it was a goldfinch, we don't know what to say. Words literally fail us.[footnoteRef:16] (Austin 1979, 88) [16: ] 


It seems to me that the discovery of Twin Earth would cast into doubt a great many of our dearest explanations: a great many of our words would have turned out to have failed us. Like Austin’s exploding or Woolf-quoting goldfinch, this would be a situation we are quite unprepared for. Not only might we not know what to say, I think it quite reasonable to suppose that there might be no fact of the matter about what we should say.[footnoteRef:17] That some referential intentions and some justified scientific theories led us to apply the term ‘water’ in one particular sense to some things and not others, simply may not determine how the word is to be used in all possible scenarios. That it might determine what we should say in the light of some new discoveries or some revisions of the relevant theories does not mean that it determines what we should say in all possible scenarios.[footnoteRef:18] Rejecting Kripke’s commitments to essentialism and to metaphysical necessity would therefore seem to undermine Putnam’s original response to the Twin Earth case, and, more broadly ,Putnam’s  belief in the referential continuity of scientific terms across theory changes. Properly appreciating these consequences brings out some (perhaps) surprising affinities between Putnam and his perceived opponent, Thomas Kuhn – affinities which revel deep and interesting tensions within Putnam’s position.[footnoteRef:19] [17:  Interestingly, Putnam himself endorsed the suggestion that we might not know what to say in a different, albeit similar, hypothetical scenario. When considering the views of Popper and of Kuhn in “The Corroboration of Theories”, Putnam expresses a doubt that the core principles of Newtonian mechanics would have been held immune from falsification in the way he believes Kuhn thought even if the world were observed to regularly behave in radically non-Newtonian ways. Putnam adds a parenthetical qualification: “even then - would we have concluded that Newtonian physics was false, or just that we didn't know what the devil was going on?” (Putnam, “1975b, 260). ]  [18:  The suggestion that while “meanings ain’t in the head”, i.e. that the semantics of our terms has more to do with features of our environment than with definitions we explicitly grasp, it doesn’t follow that correct usage is determined for all possible future contingencies, let alone all possible worlds, has been extensively detailed and defended by Mark Wilson. See (Wilson 1982). ]  [19:  For discussion of some affinities between Putnam and Kuhn see Conant (1994, note 46, xxli). That those affinities may reveal tensions internal to Putnam’s position was not explored there, however. ] 


4. Sameness and Substance Revisited
The previous section was designed to undermine Putnam’s original intuition about Twin Earth, even while granting the supposition that we have one univocal criterion of substance identity, in the form of “subvisible” structure. In this section I want to challenge that supposition. 

Putnam’s reason for insisting on the univocal response of scientists to the question of Twin Earth water’s relation to water rests on his view that microstructural composition turned out to be the criterion for substance identity as such. Against Kripke, Putnam rejects a generalised concept of logical identity that can be applied to all objects without the need to specify criteria of identity on a case-by-case basis. However, Putnam maintained that we do have a highly general and scientifically respectable notion of substance identity that can be applied to all spatio-temporal concreta in addition to other sortals.  It was discovered that the criterion for this general notion of substance identity was microstructure or “subvisible” structure. Putnam himself acknowledges his argument requires just such a notion: 

…what I need to support my argument is a notion of substance-identity, not a series of notions (identity relative to high school chemistry, identity relative to quantum mechanics, identity relative to …) (1990a, 71)

Once Putnam has introduced interest relativity though, I believe he cannot but help lose one general notion of substance identity and be left with a series of notions relative to particular theories. Erik Curiel has detailed how different theories and their related operations will class water into different kinds according to different size-scales and different interests. Water gets classed differently according to the Navier-Stokes theory of the kinematic properties of fluids than according to molecular chemistry:

…so far as Navier-Stokes theory goes … [water’s] kinematical quantities—[suffice] to fix it as a species of Navier-Stokes fluid: any fluid that shares the same numerical values for all those quantities will behave identically to water in all circumstances in which Navier-Stokes theory can adequately model it, is in fact water in the only way one can even formulate the idea within the context of the theory. (Curiel unpublished, 6)

While dropping down in scale to quantum particles produces another different picture: 

…if we attempt to treat water at a deep level of theory, say by use of the Standard Model, our theory of fundamental quantum particles and processes, which posits quarks (the constituents of baryons such as protons and mesons), leptons (particles such as electrons and neutrinos) and photons as the fundamental types or families under which any given particle will be classified. … Can we say, then, that water is a particular fixed, stable configuration of quarks, leptons and photons? In fact, it seems on the face of it impossible to say so in any sense unambiguous or even meaningful in the context of the theory. (12 – 13)

What Curiel’s examples show is that in asking whether something is the same substance as water one could be asking several different questions with different answers. One could be asking whether water’s molecular composition is similar to that of the “mixed bath of several ionic species” of hydrogen and oxygen that we call pure water (6). Or one could be asking whether something is the same fluid as water within the context of Navier Stokes theory, or whether it is any well-defined kind at all within the framework of the Standard Model of quantum physics. Each of these understandings of the question whether something is the same substance can produce different results. In the case of the Standard Model, it appears impossible to say whether “water is a particular fixed, stable configuration of quarks, leptons and photons”.  Within the Navier-Stokes framework, liquid water will be counted as a different substance than either water vapor or an ice cube. Whereas elementary chemistry will find water vapor or an ice cube to have similar ratios of hydrogen and oxygen ions to paradigm cases of “pure” liquid water. Putnam would insist that the very general compositional strategy of explanation would suffice to have singled out, in advance, this level of ‘stuff’ as the referent of ‘substance’. But the problem is that we can drop down further still in scale and get sill different answers as to what ‘water’ is the same stuff as. When seeking to explain the behaviors of water we are perfectly justified in appealing either to fluid mechanics or elementary chemistry, but the standard Model of quantum physics will not get the relevant phenomena (and only the relevant phenomena) into view. 

Even staying at the molecular level, it looks highly questionable whether one microstructure (or even one family of microstructures) can serve as the criterion of identity for water and other non-elemental chemical substances. There is considerable controversy on the question as to whether chemical kinds are individuated by their microstructural properties, and even those who argue for microstructural criterions of identity allow for a disjunction of microstructures in, for example, the case of ‘water’.[footnoteRef:20] Others deny the possibility of even disjunctive purely microstructural identities for chemical kinds. Joyce Havstad lists the following factors that encroach even on a disjunctive microstructuralist account of chemical kinds:  [20:  For a disjunctive microstructuralist view see (Hendry 2006) ‘. Hendry’s suggestion for the microstructure of ‘water’ is “(individual H2O molecules) v (the substance formed by bringing together H2O molecules and allowing them to interact spontaneously)”. Joyce Havstad is less convinced of the prospects of a microstructuralist criterion and argues that Hendry’s identity for ‘water’ fails to capture paradigm cases of ‘pure water’ and to rule out “spontaneous interactions” that would produce clearcut cases of non-water, such as “the possibility of a nuclear reaction that spontaneously turns an assortment of H2O molecules into isotopes of neon and fluorine.” As a possible microstructural identity Havstad instead proposes “Water = (H2O) v (H2O molecules in an appreciable density) v (a characteristic population of H2O, H3O+, and OH molecules) v (hydrogen-bonded H2O molecules in one of ten or more particular formations)”. See (Havstad 2018). ] 

I had to accept intensions, epistemic aims, details of scientific practice, and historical contingencies into the microstructuralist account of how membership in chemical kinds is determined; create complicated, disjunctive microstructuralist accounts of said membership conditions; …  and expand the concept of microstructural properties to include—among others— atomic number, appreciable molecular density, characteristically disassociated populations, multiple lattice structures, typical ingredients, standard proportions, variable amino acid sequences, flexible macromolecular superstructures, and aetiology. (Havstad 2018, 739 – 740)

In short, simply declaring that Twin water has the different and complicated chemical composition XYZ does not in and of itself seem sufficient to guarantee that chemists would steadfastly refuse to include it in the same kind as water. Perhaps chemists would declare Twin water to be a different kind from water, but that could be for reasons quite beside microstructure since other reasons do figure in our actual classifications of stuff as ‘water’. I also take these observations of Havstad’s to reinforce Curiel’s point about the scale relativity of criteria of substances as we find them in the sciences. For, if such factors as Havstad names encroach even in specifying the messy chemical kind that ‘water’ names, that makes the hope of a reduction to a still smaller scale seem all the dimmer. 

Havstad’s work on the messiness of actual chemical kinds and Curiel’s on the robust operational connections between the micro and macrostructure of water though also highlight why Kripke’s Realist essentialism is not a viable option. If there are essences in the Realist sense, neither the non-scientific layman nor the scientist has much interest in them. The categories that carve the world up are non-exclusive and shift according to interest. At a given moment in time, the sciences do not exhibit one single hierarchy of kinds, and even within a particular science the categories employed may cross-cut one another in contravention of the no-overlap requirement of natural kinds.[footnoteRef:21] If there are natural kinds or essences in Kripke’s sense they seem to find no support from either scientific or ordinary discourse, nor can they be used to explain the semantics of terms in either. One could claim, as Brian Ellis does (2001, 169 – 170), that although chemistry or biology fail to support metaphysical essences – that “fundamental particles, atoms, and molecules” do so” (2001, 169 – 170). But the various sciences of these different entities do not clearly support a picture of Kripkean essences. As discussed above, Havstad (2018) argues that chemical kinds are characteristically “messy”. With respect to physics, Nancy Cartwright has famously argued that many of the laws and identities of fundamental physics are not true descriptions of the regularities in nature (1983, ch.3; 1999, ch.1, ch.3, ch.4). They first and foremost describe idealized models which may only fit the facts of reality (if at all) in highly controlled laboratory settings. The laws and identities of fundamental physics may not truly describe regularities then throughout the actual world, let alone throughout all possible worlds.[footnoteRef:22] [21:  Havstad argues in another paper (2021) that this is par for the course in developing classificatory schemes that deal with “complex” objects. ]  [22:  There have been some changes in Cartwright’s view over time. Originally, Cartwright was happy to declare many fundamental laws false on the basis that they did not describe exceptionless regularities (See 1983). Subsequently Cartwright has preferred to read ceteris-paribus laws as ascriptions of capacities that may not always be realized in nature, rather than false descriptions of regularities (See 1994, ch.4; 1999, ch.1, ch. 4). This later view is one which ascribes modality to nature, but it is of a very different sort than that found on Kripke’s view. Therein, essences ground necessary truths in all metaphysically possible worlds – they are exceptionless regularities in all possible worlds. Cartwright’s claims concerning capacities do not describe exceptionless regularities. ] 

A possible retreat for the believer in Kripkean essences is to hope that a unified future physics will bear out their vision. This is not to support the thesis by empirical evidence, but to make a bet that eventually empirical evidence will become such as to support the thesis.[footnoteRef:23]  [23:  I am very grateful to an anonymous reviewer for prompting me to elaborate on the briefer presentation of these claims in a previous draft. ] 


 Since, as I have argued, Putnam’s interest relative essentialism is essentially unstable, the only option left on the table is a more thoroughgoing pluralism. Putnam came to accept this at least in the case of biology,
Is it part of the essence of dogs that they are descended from wolves?” … The answer seems to be “yes” from an evolutionary biologist’s point of view and “no” from a molecular biologist’s point of view. (Putnam 1994, 75) 

But Putnam seems to have wanted to avoid this in the case of chemical and physical kinds. I suspect this reluctance towards a more expansive pluralism was due to Putnam’s desire to rule out the possibility of incommensurability argued for by Thomas Kuhn and secure the reference of theoretical terms across diachronic theory change.[footnoteRef:24] For securing reference in the way needed to inoculate against this possibility requires very coarse-grained referential intentions that can be plausibly ascribed to people in distant eras and different cultures. If all referential intentions were to shift in the way ascriptions of essence do between different biological sciences, then they could not do the work Putnam wished for them.  A major upshot of my arguments though, is that without Kripkean style metaphysics about natural kinds and essentialism, semantic externalism cannot guarantee the reference of theoretical terms across theory change in the way Putnam hoped for and thereby rule out incommensurability.  [24:  Again, many thinkers have suggested, that semantic externalism or a causal theory of reference would inoculate against the very possibility of incommensurability. For a challenge to this narrative and an exposition of Kuhn’s (surprisingly sympathetic) attitude towards semantic externalism see (McDowell 2025). In that paper, I also argue that Kuhn’s incommensurability thesis was always a ‘local’ thesis, rather than the global, relativistic thesis that Putnam (and others) read into Structure. ] 
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