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ABSTRACT

The present thesis is concerned with the character of kinds in human somatic pathology and the
relation that these kinds and their members have with function-based explanations. More
precisely, in the first part of the thesis I investigate whether diseased organisms, grouped together
on grounds of their shared pathological features, could form natural kinds, taking into account
that the paradigmatic natural kinds are the kinds of the exact sciences. The second part of the
thesis has as a backdrop the Humean/anti-Humean debate over causation (and the specific
construal of explanations according to which to explain is to pinpoint causes). In this backdrop, I
enquire into what sort of function-based explanations we could provide for the symptoms and
pathological behaviours exhibited by diseased organisms, if we construe such organisms as
members of natural kinds.

[ argue in the first part of the thesis that from a metaphysical point of view, the organisms dealt
with in somatic medicine form natural kinds in the same sense in which we take the kinds dealt
with in the exact sciences as natural. By comparing a ‘classical’, exact science kind with a kind of
disease, I show that whatever features are associated with natural kind membership (e.g.
involvement in laws or inductions, explanatory relevance, possession of ‘essential’ properties,
instantiation of substantive universals, etc.) there is no ‘ontological gap’ between disease kinds
and the kinds in the exact sciences.

The conclusion that diseases are natural kinds has a certain proviso regarding the question of
whether the identity of the individual members of natural kinds is dependent upon their kind
membership. Should diseases not be natural kinds, the proviso says, it would be because the
properties characteristic of natural kinds must have an identity-influence over the kind members.
I present in addition serious problems posed by outlining such identity bearing properties.

In the second part of the thesis, I argue that function based explanations concerned with diseased
organisms - if we construe such organisms as being members of natural kinds - should illuminate
positive causes for the symptoms and pathological behaviours they exhibit. We could obtain such
function-based explanations, I suggest, if we interpret the functioning of biological items as the
manifesting of causal powers. Against the background of the Humean vs. anti-Humean debate on
causation, I show that Nancy Cartwright’s capacities are a plausible variant for the powers at work
in ‘pathological’ functioning.

I argue that one could track down these capacities if one viewed healthy organisms as nomological
machines, in the sense in which Cartwright understands this notion. I also suggest that capacities
are necessary in order to vindicate general and, more importantly, singular causal claims involved
in medical diagnosis and hence to found satisfactory functional explanations.
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INTRODUCTION

In science as in everyday life, we operate with classifications that organise objects
according to various similarities. On a metaphysical level, the classified objects are
candidates for being members of natural kinds. The notion of natural kind is thus
intended to delineate a metaphysical category that reflects the fact that objects resemble
one another in different degrees and that some of these resemblances seem more
‘profound’ than others. Banknotes, galaxies, weeds and shopping bags, for instance,
certainly appear less similar than, say, metals. That some of our classifications seem to be
more important than others stands in need of a metaphysical explanation and natural

kinds represent (the beginning of) an answer.

By appealing to a minimal construal of properties, we could say that members of natural
kinds are individual objects that share certain properties and that to look for the
important resemblances between individuals is to search for certain patterns of properties
that should be part of an ‘ideal classification’.! Different authors have proposed different
requirements for exactly what similarities are required for natural kind membership.
These requirements refer to inductions, laws, identity, universals, causation etc., and
connect the natural kinds theme to various other controversial problems in metaphysics
(the most important of which being the problems of essences, hierarchies, substantive

universals and processes, to which [ will return shortly).

The idea that things in the world can fit into an ‘ideal classification’ has a definite
intuitive appeal. It is important to note that natural kinds have been, in fact, associated
with an entire luggage of intuitions. Theorists have often affirmed that to reveal the
resemblances shared by natural kind members is to ‘carve nature at its joints’, ‘classify
objects independently of our thoughts, values, conventions and language’, ‘provide a basic

3

ontology’, ‘divide the world in a non-arbitrary way’, ‘illuminate what things are’, ‘delineate

'Bird and Tobin note that if there were a single property to characterise kind members, some of our
intuitions concerning the nature of ‘profound’ classifications would be violated; intuitively, the charged
bodies for instance do not constitute a natural kind; see Bird and Tobin (2008: section 1.1). That is, kind
members should share several properties. That is why I shall often speak about patterns of properties (or of
similarities) and not just about properties simpliciter.

8



the fundamental divisions of nature’, etc.” Of course, these intuitions have played their
role in the debates about what kinds are natural and what criteria and requirements for

natural kind membership we should accept.

In medicine we also deal with classifications; diseases and diseased organisms are
classified. In the present thesis, I focus on the life threatening conditions in somatic
medicine and ask - could diseases be natural kinds? The abovementioned intuitions tell
us ‘no’, by all means. Surely, classifications in physics or chemistry intuitively delineate
the ‘basic divisions of nature’ and the fundamental particles or the chemical elements do
seem to fit into a ‘basic ontology’. Diseased organisms, in contrast, appear as second-hand
relata of medical classifications, which, even though they might be non-arbitrary, do not
seem to ‘carve nature’ deep enough, down to its ‘joints’. In short, an ‘ontological gap’
seems to separate the natural kinds of the exact sciences and the disease kinds, as it were.
Moreover, the fact that the very objectivity of medical classifications has been under
dispute? - in line with more or less recent allegations that a value component is involved

in the disease concept - seems to make the case for diseases as natural kinds even worse.

The main claim I will try to defend in the first part of this thesis is that notwithstanding
these intuitions (and the problems concerning the exact disease/non-disease distinction),
the ontological gap putatively separating kinds in the exact sciences from medical kinds is
un-warranted. I will try to show that instead of an ontological gap, we only have a

difference of degree. Hence, we can justifiably view diseases as natural kinds.

This conclusion will have a certain proviso, related to the question of whether
membership of a kind is necessary for the identity of natural kind members. Only if their
identity depends on the instantiation of kind properties, the caveat says, diseases could
not be natural kinds. That is simply because the identity of organisms could not possibly
depend on their diseased traits. On the other hand, although in principle the kind
membership in physics or chemistry could influence the identity of the respective kind
members, I will indicate a sum of epistemological reasons for why such a possibility is

very implausible and difficult to assess.

* See for example Hirsch (1997: 52)
3 See for instance Szasz (1987) Fulford (2001)



Methodologically, I will undertake my discussion by way of comparing a kind of disease
(namely Graves’ disease) with an exact science kind (namely Gold). I will show that no
matter what putative criterion of natural kind membership we take into account, a
warranted ontological gap does not show up between them. Three possible scenarios will
appear in my comparison. For some criteria, both Gold and the Graves’ disease kind will
turn out to satisfy them. For other criteria, neither Gold nor the Graves’ disease kind
appears to be suitable. For a third group of criteria, only one of the two kinds seems to
satisfy them but then we can seriously question the justification these criteria; the

identity caveat mentioned above will play a crucial role in this questioning task.

The second part of the thesis continues the work of the first in the direction of scientific
explanations. Obviously, the pragmatic reason why classifications abound in sciences is
that they smooth out the way towards explaining the behaviour of classified particulars.
In general, natural kinds are associated with causal explanations. That is, the behaviour of
a particular is explained by pointing out that the properties characteristic of its natural
kind cause it to behave as it does, in a positive way. In medicine, however, a large part of
the explanations in use do not take an overt causal form but appeal to biological dys-
functions (or failures to function). In other words, in such explanations the absence of
certain functional effects is responsible for the state of disordered organisms. The issue |
am concerned with in the second part of the thesis is how to reconcile this (dys-)function
based register of medical explanations with the assumption that diseases are natural
kinds and that the behaviour of ill organisms should be dealt with, on an explanatory
level, by indicating the positive causes characteristic of (or identifiable through) their
kind.

The suggestion I will advance is that instead of (or complementary to) identifying the
dys-functioning of biological items, we should (also) seek to identify in pathological
contexts their functioning, per se. Further, we can provide kind-specific explanations if we
interpret the functioning as the manifesting of causal powers. Against the background of
the Humean/ anti-Humean debate, I will show that Nancy Cartwright’s capacities

represent a plausible variant for the powers at work in ‘pathological’ functioning.*

* Cartwright (1999)
10



[ should say that my enquiry into medical kinds and explanations is set out in a particular
research context. Just as all the other special sciences, medicine has received in the last
few decades a great deal of attention from philosophy. The philosophers discussing
medical issues, however, have not primarily sought to explore the particular relevance for
medicine of classical notions employed in the philosophy of science (notions like natural
kinds, induction, laws, causation, explanation, etc.), but have rather concentrated on
ethical aspects - for instance, the values that might be involved in identifying diseases.
This focus of research has left little room for work on the metaphysics of medicine, as
such. The latter has remained a relatively uncharted territory and the few authors who
have ventured to discuss it were hampered by the absence of a background of systematic,
concerted enquiry. Thus, for the most part, they could only import ready-made

conclusions drawn elsewhere in the philosophy of science.

In this respect, the issue of function-based explanations is a good example. Theorists have
appealed to functions as a possible means to draw the border between the pathological
and the non-pathological, the claim being that one can identify diseased organisms via
biological dysfunctions or failures to function of their biological items. Apart from this,
however, the literature hardly offers any discussion of the explanatory relevance of
biological functions in medicine. The related issue of natural kinds is also illustrative.
There have been a number of papers and book chapters enquiring into the natural kinds
of diseases, sometimes with interesting and provocative results.” Nonetheless, they have

not really engaged with the current work on the metaphysics of natural kinds.

In a sense then, the central question of my thesis can be formulated as follows: if one sets
aside the issue of the disease/non-disease distinction (and all the related discussions in
which various ethical aspects are involved), what can be said, strictly vis-a-vis the

metaphysics of medicine, about the kinds and explanations that the organisms suffering

3 See Cooper (2005), Reznek (1987)
1



from life-threatening conditions are subject of?® Of course, in order to avoid the tempting
range of ready-made conclusions, my answer will require a separate discussion of some
general arguments from the philosophy of science about the nature of natural kinds.
These arguments concern the problems of essences, hierarchies, substantive universals
and processes. More deeply, they concern the sum of intuitions | have mentioned above,
which influence kind theorists in backing up a particular set of criteria for natural kind
membership.” My approach will be to offer two possible substantiations of the intuition(s)
at hand and to question that particular set of requirements vis-a-vis their (made) explicit,

intuitive grounds.

It is precisely that set of requirements that, it will turn out, poses the greatest problems in
my methodological comparison. However, the problems of essences, hierarchies,
substantive universals and processes, I will show, are quite innocuous when it comes to
viewing diseases as natural kinds. If carving nature at its joints does not mean that the
diachronic identity of natural kind members depends upon their membership, then it
does not matter whether medical kinds satisfy or not that set of requirements. If carving
nature at its joints does mean that the diachronic identity of natural kind members
depends upon their membership, then an ontological gap could be in place between
medical kinds and exact science kinds (as my caveat says, indeed). Nonetheless, we face
huge epistemological problems when attempting to determine which properties have an

identity-influence over the members of exact science kinds.

¢ should underlie that I consider these ethical aspects extremely important and my decision to leave them
aside is simply an issue of focusing on a particular path of enquiry. It is extremely important for instance, to
come to terms with the problem of borderline cases in medicine - those conditions about which there is
disagreement over their status as diseases. By focusing on life-threatening conditions, my enquiry does not
demand (or attempt) a solution to the problem of how to draw the distinction between disease and non-
disease in borderline cases (the interested reader should consult Margolis (1976) and Boorse (1977) for two
representative defences of the value-ladeness and value-free positions, respectively). My views on this issue,
vis-3-vis natural kinds, closely follow Cooper’s approach from her (2005). Cooper maintains that a value
component is involved in the disease concept but points out that this should not deter us from considering
that at least some of the cases that medics treat, research, etc., qualify as natural kinds. A useful analogy
drawn by Cooper is with the case of weeds and the weed concept - it might be that considering any plant a
weed is a value judgment, but that being said, the plants put under this heading (e.g. daisies, buttercups)
could be investigated as natural kinds; see Cooper (2005: 76). My account of diseases as natural kinds
should be readily applicable to those conditions (among the borderline ones) that would conclusively be
found to be diseases.
7 In chapter 1, I will call these criteria the ‘N&S requirement’, ‘non-overlapping requirement’ and ‘non-phase
requirement’.

12



In outline, the structure of my thesis is as follows. In chapter 1, I present the various
criteria and requirements for natural kind membership advanced in the literature and
outline certain accounts of natural kinds adopted by particular philosophers that will play
an important role in my arguments (Ellis, Lowe, Bird, Dupré, Boyd). I then set out the
state of the art in the debates over the existence of natural kinds in medicine. In the final
part of the chapter, I discuss the issue of nominalism vs. realism for natural kinds vis-a-vis
the presented requirements for membership and then introduce the two substantiations

of the carving nature at its joints intuition.

The problems of essences, substantive universals and processes are approached in
chapter 2, where most of my discussion about the general metaphysics of natural kinds is
located. I show that if carving nature at its joints does not mean that the diachronic
identity of natural kind members depends upon their membership, then some of the
more demanding criteria for natural kind membership that theorists have put forward in

the literature cannot be justified.

In chapter 3 I introduce the methodological comparison between gold and the Graves’
Disease kind and take into account, in turn, all the criteria of membership presented in
chapter 1. I then argue, in conjunction with the analysis undertaken in chapter 2, that
there is no ‘ontological gap’ between kinds of diseased organisms and kinds in the exact
science, maintaining however, the proviso that if the identity of natural kind members
depends on their instantiating natural kind properties, then diseases could not possibly

be natural kinds.

In chapter 4 I turn to the other aspect of my enquiry and look at how we could explain
the behaviour of diseased organisms, taken as members of natural kinds, from the point
of view of biological functions. I argue that what we should expect from function-based
explanations of diseased organisms, when viewed as members of natural kinds, is to
illuminate positive causes of the symptoms and pathological behaviours they exhibit. I
show that one can construe function-based explanations as fully-fledged explanations
that refer to positive causes, if we interpret the functioning of biological items as the
manifesting of causal powers. I also provide as a background for this discussion a

presentation of the Humean/anti-Humean debate on causation and show next that Nancy

13



Cartwright’s capacities represent a plausible variant for the powers that are at work in

‘pathological’ functioning.®

I argue that these capacities can be tracked down if healthy organisms are viewed as
‘nomological machines’, in the sense in which Cartwright understands this notion. I also
suggest that capacities are necessary in order to vindicate general and, more importantly,
singular causal claims involved in medical diagnosis and hence to found satisfactory

functional explanations.

The thesis ends with some ‘Final Remarks’ in which I take stock of the arguments about
medical kinds and explanations espoused in the previous chapters, situate tentatively the
position of my thesis in the evolution that certain concepts have had in the history of

philosophy and explain some of the argumentative strategies [ have employed.

I should mention one final aspect in this Introduction. I will have to make a number of
assumptions in my enquiry, having no space or scope to discuss their justification. I will
specify each of these assumptions in the thesis, where their use is relevant for the
discussion. For the purpose of clarity it is evidently useful to list them from the beginning
as well. First, I assume non-reductionism of biological properties to physical and chemical
properties. Second, I assume that the problem of (causal) induction is a metaphysical
issue that has to do primarily with the existence or the non-existence of causal powers.
Finally, I assume that metaphysical disputes can at most be clarified, but not solved by

semantic and linguistic considerations.®

8 Cartwright (1999)
® See especially Salmon (1982), Mumford (2005) and Lowe (2008) who discuss the issue of essentialism and
the Kripke/Putnam semantic approach to it.
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CHAPTER 1. NATURAL KINDS

INTRODUCTION

What are natural kinds? In scholastic philosophy, what we now call ‘natural kinds” were
supposed to be Ideas in God’s mind, paradigmatic ‘entities’ that pre-existed and (thus)
shaped the God’s creation of the world of particulars.”® In contemporary philosophy, the
definition of natural kinds is less straightforward, if not slightly elusive. At base, natural
kinds are meant to be metaphysical categories reflecting the fact that objects resemble
one another in different degrees and some of these resemblances seem more ’profound’
than others. The members of natural kinds, accordingly, should be individual objects that
share (a) certain (pattern of)" ‘important’ properties, which we should consider in an
‘ideal’ classification. However, what are the ‘profound’ resemblances, what is an ‘ideal’
classification and what (patterns of) properties should count as ‘important’? We have in
the literature a great variety of answers to these questions, both on an explicit and

intuitive level.

On an explicit level, we have a series of requirements for natural kind membership that
aim to specify what nature the (patterns of) ‘important’ properties have. These
requirements refer to inductions, laws, identity, universals, causation etc., and connect
the natural kinds theme to various other controversial problems in metaphysics (such as
the problems of essences, hierarchies, substantive universals and processes). On an
intuitive level, we have a series of appealing renditions for what a ‘perfect’ classification
should realize, e.g. ‘carve nature at its joints’, ‘provide a basic ontology’, ‘divide the world
in a non-arbitrary way’, ‘illuminate what things are’, ‘classify objects independently of our

thoughts, values, conventions, language, etc.’ ‘delineate the fundamental divisions of

'* See Funkenstein (1989)
* Again, as Bird and Tobin note, if there were a single property to characterise kind members, some of our
intuitions concerning the nature of ‘profound’ classifications would be violated; intuitively, the charged
bodies, for instance, do not constitute a natural kind; see Bird and Tobin (2008: section 1.1). That is, kind
members should share several properties. That is why I shall often speak about patterns of properties (or of
similarities) and not just about properties simpliciter.
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nature’, etc.

Notably, there is a basic disagreement in the literature as to which criteria are ‘correct’
and the precise, intuitive content suggested by phrases like ‘carving nature at its joints’ is
also unsettled (and often unquestioned). The two matters might well be connected. To
disagree over the criteria of natural kind membership is in the end to disagree over
natural kind Realism and the elusiveness of the ‘carving nature at its joints’ intuition
might well reflect the tension faced by contemporary metaphysics when employing age-
old conceptual schemes (in which ‘natural kind' Realism was, as I said, a much more

straightforward matter).”

My purpose in the present thesis is not to analyse this conceptual tension (if any) from
the perspective of the history of philosophy and even less to try to settle what natural
kinds are. However, I will have to undertake a discussion, with analytic, contemporary
means, of the relationship between kind Realism and criteria of natural kind membership
on the one hand, and the intuitive baggage of the contemporary natural kind discourse,
on the other. That is because, as | have mentioned in the Introduction to this thesis, a
crucial reason for dismissing diseases as natural kinds is that they seemingly could not
form a ‘basic ontology’, ‘show what things are’, etc. and some requirements fulfilled by
exact science kinds and failed by medical kinds have an intricate grounding in this
intuitive luggage. I will undertake in chapter 2 the bulk of this discussion, which will
revolve around the (possible) role played by natural kind membership for the diachronic
identity of kind members. In the present chapter, I will introduce some key concepts and
lay down both the background for the general, metaphysical discussion from chapter 2
and the more applied enquiry from chapter 3 in which the particular context of medical

kind is investigated.

Thus, I will present in this chapter the various criteria and requirements for natural kind

membership advanced in the literature (§1.1) and will outline certain accounts of natural

** See for example Hirsch (1997: 52)
B As it is well known, 'carving nature at its joints’ is originally a platonic phrase (Phaedrus—though
Socrates’s words are somewhat different) that was taken up and exploited to the maximum by medieval
philosophers. For some general analyses of the abovementioned kind of tension see Funkenstein (1989) who
looks at the heritage of our notions of space, will and knowledge, Koyre (1957) who looks at the heritage of
our cosmological concepts and Hacking (1984) who traces back the origin of the modern concept of
probability.
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kinds adopted by particular philosophers that will play an important role in my
arguments (§1.2). Then I will set out the state of the art in the debates over the existence
of natural kinds in medicine (§1.3) and will portray the dilemmas posed for natural kind
Realism by the presented requirements for membership, as well as my own methodology
vis-a-vis natural kind Realism (§1.4). In the final part of this chapter I will introduce what
I see as two possible substantiations of the ‘carving nature at its joints’ intuition, in

relation to the diachronic identity of natural kind members (§1.5).

§ 1.1 CRITERIA FOR NATURAL KIND MEMBERSHIP

All accounts of kinds claim that members of a kind are similar. However, questions
remain with respect to what sort of properties kind members should share and of what
types of similarity patterns they should exhibit. I will try in the present section to
systematise a number of requirements advanced in the literature regarding the natural

kind membership. The criteria at hand provide various answers to the questions above.

I - natural properties requirement

The first criterion tells us that properties delineating kinds should be natural. The reason
why our classifications are arbitrary in some cases is simply that the similarities
grounding these classifications amount to gerrymandered properties. The salient contrast
at work here is between natural properties and so-called Cambridge properties -
arbitrary, relational properties envisioned by manoeuvring predicates e.g. being 5 km
away from the Eiffel tower. Evidently, the objects that are 5 km away from the Eiffel tower
are less likely to be candidates for natural kind membership than, say, the objects made
out of aluminium. Philosophers who deny this requirement affirm in turn that any
classification is just as good as any other. Goodman makes an adequate example here

since his paradox of induction unveiled using grue-predicates (a kind of Cambridge
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properties) questions the status of natural properties.**

Sometimes theorist contrast natural properties with relational properties in general.” It is
debatable though whether all relational properties should be put into the same category
as the Cambridge ones. There are salient relational properties, most remarkably the ones
found in biology (e.g., lineage), that are far from being gerrymandered and arguably
should not be ruled out in the first instance as candidates for being instantiated by

natural kind members.'

Insofar as properties are natural, one could rule out a source of arbitrariness for our
classifications. Indeed, this requirement concerning natural properties is often
formulated by saying that our classifications should be non-arbitrary in the sense that
they should not depend on our language, values, conventions, thoughts, etc.” Sometimes,
non-arbitrariness is also cited in connection with the rest of the membership criteria, to

be listed below.

I - causal induction requirement

Besides being characterised by natural properties, what is also required from kinds is to
participate in consequential, causal inductions.” For instance, it might well be that the
kind water - characterised as liquid, transparent, dissolving sugar, etc. - is delineated by
natural properties. Nonetheless, this kind does not participate in causal inductions in the
same sense as does the kind delineated by more ‘profound’ properties (like covalent and

hydrogen bonding between atoms of oxygen and hydrogen, which dissociate under this or

“ See Goodman (1946) and Goodman (1965) in which not only natural properties but also all our
metaphysical categories are relativized upon the holding of certain conceptual schemes.

> Ellis (2001) and Wilkerson (1995) among others, require the properties in question to be intrinsic. Ellis
notes and discusses the problems with the exact distinction between intrinsic and relational (Ellis, 2001: 26-
30); see also Bigelow (1999: 52, 53)

% See Dupré (1993) who advocates the use of relational properties (in biology)

7See Hirsch (1997: 53-60), Bird and Tobin's discussion of naturalism in their (2008) and also Hacking’s
review of Mill's kinds in Hacking (2006)

® A criterion put forward by, for instance, Wilkerson (1995: 32), Ellis (2001: 4-7 passim), Mackery (200s:
446), and Boyd (1995: 368). As I have stated in the Introduction, I assume that the problem of (causal)
induction is a metaphysical one, which has to do primarily with the existence or the non-existence of causal
powers.
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that ionic product, with the corresponding V shaped structure having a high density
electron distribution around the oxygen atoms, etc).” Of course, both sets of properties
uniquely pick out the kind water (in the actual world at least). Nonetheless, the latter sort
of properties, unlike the former, is causally efficient - they act as causes for other
‘superficial’ properties we seek to explain. The reason that inductive conditionals of the
form “if something is a sample of water, then it will, or it probably will, boil at 100°C,
under normal atmospheric pressure” are successful is because the water kind being is
characterised precisely by such explanatory powerful properties: the sort of properties

that science makes reference to in scientific explanations.

Hence, a kind supports consequential causal inductions when the properties that
characterise it are ‘profound’ from a causal point of view - properties attended by causal
powers, with roles in scientific explanation, prediction, etc. For simplicity, I will
henceforth call these properties determining properties.* Evidently, most often these
determining properties that science makes use of are microstructural properties and the
properties they explain are observable ones. However, it is worth stressing that, insofar as
the criterion of (causal) induction is concerned, the distinction between the ‘profound’,
determining properties and the ‘superficial’ properties has strictly causal grounds and is
thus different from the distinction between microstructural and observable properties.
That is because, for one thing, the ‘superficial’ properties we should explain might be
microstructural properties as well, and for another observable properties and behaviours

may have causal powers as well.

III - law involvement requirement

A bolder development of the previous criterion says that natural kinds should be involved

* See Chaplin (2008)

*1 follow here Cooper’s (2005) terminology. Note that certain authors (especially those following the
Lockean discussion of ‘essences’) call these explanatory powerful properties as ‘essential’; see for instance
Harre (2005: 10, 11). I shall return to different senses of the essential shortly.
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in (causal) laws of nature.” It might be for instance that electrons are involved in
induction inferences of the type ‘if all electrons observed so far exhibited this or that
behaviour towards protons, then the next observed electron will, or will probably exhibit
the same behaviour’, or ‘if something is an electron, then it will attract protons with this
force’. However, one could point out that what is at work here is a law in which the kind

of electrons is involved, because charge is one of its characterising properties.

In other words, this criterion says that the properties shared by kind members should be
not only natural and explanatory powerful but also ‘nomic’ - the sort of properties that
would be found in the antecedents of law statements, were such statements formulated

by appealing to property-predicates.

Note that this is a correct rendition of the requirement that kinds should be involved in
laws only if kinds do not found laws, i.e. only if the casual mentioning of kinds in law-like
sentences is not interpreted metaphysically in the sense that kinds are construed as truth-
makers of law-statements.”* The mainstream view, however, is that the relata of laws are
properties. Note also that this criterion is different from criterion II, insofar as kinds
could participate in causal inductions without being involved in laws, and there are
serious reasons to think this is the case. For instance, special sciences represent for many
scientific law theorists domains in which we do not have laws, at least in the sense in
which canonically, laws characterize the exact sciences.” Yet, insofar as one does not
advocate reductionism (for instance of the biological or psychological to the physical
level), special sciences cannot be understood as lacking causation, i.e. as being
characterized by arbitrary, accidental processes. Hence, in such domains it should be
meaningful to discuss about explanatory powerful properties and causal inductions, even
if the existence of nomic properties, in the full-blooded sense, is an undecided issue.™ I

will return to the topic of kinds and laws at various other points in this chapter, especially

# Criterion put forth by Bird (1998), Collier (1996), Ellis (2001) among others. One should distinguish
between causal and non-causal laws - what Hempel for example called ‘laws of succession’ and ‘laws of
coexistence’ (Hempel, 1966). At work in the above criterion, which strengthens the causal induction
criterion, are the causal laws. The co-instantiation laws are involved in what I shall call the N&S
requirement (criterion VI, — which I will describe below).
* See Lowe (1989) who adopts this view of natural laws.
* See Ellis (2001) and Carnap (1995).
* See for instance Boyd (1991), who discusses persuasively about causal induction and causation in biology
while accepting that the type of laws found in physics have no correspondent in the biological realm.
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in 8§1.2, and in chapter 3.

IV - identity requirement

A final condition set upon the properties characterising a natural kind is for them to be
involved in the identity of the kind members, in the sense that, should a kind member
lose its membership, it would cease to exist. The underlying view here is that the
(numerical) identity of a particular depends not only on spatio-temporally continuity or a
certain causal history, but also on its continuing to instantiate the natural kind
properties. For example, in spite of the fact that the microstructural properties of lead are
natural, explanatory powerful, nomic, etc., in order for lead to be a natural kind it should
be the case that, were a particular sample of lead transmuted into gold, the end-result

would be numerically different from the sample before the transubstantiation.”

Now, the previous four criteria spell out what sort of properties should be instantiated by
kind members. We have, however, a further set of requirements concerned with the co-
instantiation of properties by kind members and the nature of the patterns of properties
they share. These additional criteria complement the first four in the sense that the
properties considered as parts of the respective patterns should be at least explanatory

powerful, determining properties.

V - co-instantiation induction requirement

One such criterion is that natural kinds should be involved in co-instantiation inductions,
which we should distinguish from causal inductions (just as we should distinguish causal

laws from co-instantiation laws). For example, if something is a metal, then it will (or it

* The proponents of this criterion are Brody (1974), Denkel (1996), Wiggins (1980), Elder (2005, 2007) These
identity-bearing properties are also at times called essential; evidently, in a different sense than the one
associated with the explanatory powerful, determining properties. Parenthetically, if we reckon with the
distinction between countable and non-countable (or mass) kinds, in the case of the latter this criterion
entails that their members’ diachronic identity has changed after losing their kind membership. See Lowe
(2001: 73, 74) and Lowe (1998: 199-201) for his related distinction between individuals and pseudo-

individuals.
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will probably) have the valence shell electrons delocalised, and have available a far larger
number of delocalized energy states than of delocalized electrons, and possess a lattice of

positive ions, etc.

I have said that the properties involved in this additional set of criteria concerning the
nature of the patterns of similarities exhibited by kind members (and accordingly,
involved in the co-instantiation induction criterion as well) should be at least
determining properties. This observation is particularly relevant here because it helps us
to differentiate between the co-instantiation induction involved in the present criterion

and the causal induction involved in criterion II.

Most if not all co-instantiation inferences that can be framed using (causally) ‘superficial’
properties - e.g. if something is a duck, then it has webbed feet, a long neck, serrated
lamellae of the bill, etc. — are masked causal inductions that appeal to the presence of
certain determining properties (in this case, the genetic properties of ducks). Such
masked causal inductions are in fact dependent upon prior co-instantiation inferences
concerning determining properties, the latter inferences being much more genuine

candidates for co-instantiation inductions.?®

V1, - cluster requirement

Relative to requirement V, we have two separate criteria concerned with the limits of the
properties’ patterns shared by kind members (or, differently put, concerned with the

degree of similarity required for kind membership).

One criterion says that we should identify the limits of these patterns as the regions of
high density in the logical space of properties, corresponding to individuals that share a
certain cluster of properties. In order for an individual to qualify as a natural kind
member, it should instantiate (all or) some of the properties of the cluster. Different parts

of the cluster could be instantiated and no part should be necessary and sufficient for

% Of course, in theory, a causal story could be brought into discussion for the case of co-instantiated
determining properties as well (and not only for the co-instantiation of ‘superficial’ properties), as we shall
see in the following.
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kind membership. The rationale that attends this requirement is that, due to the causal
structure of the world, properties tend to agglutinate; by citing either (external)

mechanisms or (external) laws, we could vindicate the co-instantiation inductions.””

Boyd (1991), who focuses mostly on biology, advocates mechanisms as the means through
which the ‘causal structure of the world’ produces the clustering of properties. Bird (2007)
focuses on the exact sciences and proposes laws instead. On Bird’s proposal, the kinds in
physics and chemistry would end up being non-fuzzy, but simply in the sense that laws
would produce a perfect agglutination of properties, resulting in ‘perfect’, well-cut

patterns.

It is worth noting that this criterion allows kinds that might be fuzzy or overlap each other,
in the sense that natural kind members might instantiate different properties and two
different natural kinds might share members, even if they were not in a species-genus

hierarchy.?®

VI, - N&S requirement

The other criterion (standing somehow in opposition with VIa) concerned with the
degree of similarity between kind members, says that every natural kind should have a set
of properties that are necessary and jointly sufficient for kind membership.* Notably,
theorists avoid sometimes the ‘necessary and sufficient’ idiom when discussing this
requirement. The reason is that the necessary and sufficient conditions of membership

have long been associated with a set of ‘superficial’, ‘observable’ properties considered

*7 See Boyd (1991: 129), Bird (2007: 208-211) Kornblith (1995: 35, 43). Dupré, in his (1993), sticks to the cluster
requirement but does not mention the underlying, causal justification for it. This diminishes much of the
coherence of Dupré’s argumentation, or at least of its explanatory scope. On a different note, I have called
mechanisms and laws (ensuing the co-instantiation unity of the patterns of properties) ‘external’ from a
metaphysical point of view, in contrast with the ‘internal’ sense in which substantive universals (or
‘essences’ simpliciter) are supposed to ensure such co-instantiation (see criterion VIb above). In biological
cases, from a physical point of view, mechanisms could be both internal and external (i.e. within a certain
organism or outside of it) but they would still be metaphysically external to the pattern of properties they
agglutinate (because of latter as the truth-makers of the former. Otherwise, I believe, laws (irrespective of
whether they are causal or co-instantiation laws) are external to kinds, pace Tobin (2008: 9)

*® See Dupré (1993: 18 et passim efficient causation). Similarly, laws could be metaphysically ‘internal’ to
kinds only if we construe the.)

* See Wilkerson (1995: 109) and Harre (2005: g,10)
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potentially useful for recognising natural kinds but not fundamental for their very nature;
the preferred formulation of this criterion, a negative one, is that natural kinds should not
be fuzzy. There should not be any gradual transition between one kind and another,
certain authors claim, for instance - where this formulation, we could easily infer, simply
precludes the interweaving of clusters that might show up when no necessary and

sufficient conditions are in place.>®

This criterion (which, nevertheless, I will call ‘N&S requirement’ henceforth) has an
evident connection with the co-instantiation induction criterion, even though sometimes
authors may advance it for independent reasons.* The necessary and sufficient conditions
are supposed to delineate ‘essences’ which, informally put, should constitute an ‘internal’
glue and thus account ‘internally’ for the co-instantiation of properties by kind members.
As to what metaphysical category the essences should belong to, one direct answer is that
we have essences simpliciter,® or, in a more precise interpretation, that we have

substantive universals which are instantiated by kind members.*®

3 The formulation belongs to Ellis, who advocates accordingly the ‘categorical distinctness’ that should be
in place between natural kinds. At other times, Ellis speaks about the exact resemblance, or the ‘identity’
between different natural kind structures (Cf. Ellis, 2006: 67-68). In this context, Ellis says that the
properties of the clear-cut patterns are necessary and sufficient for the identity of the kind (Ellis, 2001: 19, 52,
75, 246). This is a third sense in which the kind properties are sometimes called essential - besides the sense
in which properties should be explanatory powerful and the one in which they should have an identity
bearing on kind members.

3 Ellis thinks that if there were a gradual transition between kinds, the limits between them would have to
depend on us, on our decision to draw a dividing line. Kinds would then turn out to be arbitrary. (Cf. Ellis
2001: 19)

3* Many authors mention Lockean Real Essence at this point. Parenthetically, the invoking of Lockean real
essence constitutes a great source of equivocation between three senses of ‘essential’ properties, to wit, as
explanatory powerful, as essential-for-kinds (or necessary and sufficient for the identity of kinds) and as
essential-for-kind members (necessary for the identity of kind members; see Wilkerson (1995: 30,55) for
instance, or Brigandt (zoog), Harre (2005). Ellis notes the distinction between the two senses by observing
that kinds with Lockean essences might be fuzzy (Ellis, zo01: 31) but in his arguments as such the
distinction is often overlooked (see Ellis, 2001: 19~38). I shall return to this aspect in chapter 2. Note that
there is also a fourth important sense of the essential, recently (re-)introduced in the natural kind
discussion, namely that essential properties could be necessary for kind membership (Bird, 2009). I will not
discuss it in the present thesis though, because, inter alia, this fourth sense of the essential is consistent
with accepting requirement Vla and denying requirement VIb.

3 Both Ellis (2001) and Lowe (1989), (2001) view kinds as substantive universals. There is an important
difference between their views: for Ellis the members of natural kinds should instantiate all the properties
that are necessary and sufficient for membership (kind identity, in his idiom). For Lowe, these properties
(at the level of their corresponding non-substantive universals), characterise the natural kind substantive
universals, but do not have to be instantiated by all kind members. Cf. Lowe (2006: 26)
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VII - non-overlapping requirement

Closely connected with the above VI, criterion is the non-overlapping requirement,
which states that natural kinds may not overlap each other. That is, if two natural kinds
share members then the kinds are either identical or are part of a species-genus
hierarchy.?* I should stress that in principle, we could have non-overlapping kinds that
present fuzziness and non-fuzzy kinds that are overlapping; that is, we could have kinds
that respect criterion VII and violate criterion VIb and vice-versa. However, kind theorists
discuss so closely the two criteria® that I will not insist in general upon exceptional cases.
In §2..2, however, when discussing a certain approach to the ‘essences’ of natural kinds, I
shall take into account the fact that there is no relation of logical entailment between
criterion VIb and VII.

VIII - non-phase requirement

Finally, what is required from the patterns characterising kinds is that their instantiation
should not constitute a phase in a process that is parasitic upon a (more stable)
fundamental pattern. In the following, I will call this the non-phase requirement.3° The
requirement in question rules out for instance that tadpoles (in contrast with frogs) or ice
(in contrast with water) could form a natural kind and it is intricately involved in the
debates over the status of natural kinds in biology, from the point of view of evolution. It
also has a direct relevance for our topic insofar as diseases could be construed as
processes (that come to be) suffered by ‘healthy’ organisms. I will address this point in

chapters 2 and 3.

To sum up, I have presented in the present section various membership criteria advanced
in the literature. I have split them into criteria concerning the nature of properties (the
first four of them) and, complementary, criteria concerning the nature of the patterns of

properties natural kind members should possess. Figure 1, lists all these requirements.

3% See Ellis (2001), Thomson (1969), Wiltkerson (1995), Hacking (1993) who endorse this requirement.

35 The most salient example being Ellis (2001); see Khalidi (1998: 40,41,50) for a (critical) discussion

3 See Lowe (2001: 174-178), Wiggins (2001: 33 et passim). Often, this criterion is not stated as such, but is
alluded to in the claim that biology could not have natural kinds, because of the evolution process.
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They are also tentatively organised in 1, according to their increasing degree of
complexity and/or inter-dependence - namely, top to bottom in the order of complexity
for the lower part of the figure (concerned with the property criteria) and bottom to top

for the upper part (concerned with the pattern criteria).

FIGURE 1 CRITERIA FOR NATURAL KIND MEMBERSHIP, SPECIFYING WHAT NATURE THE PROPERTIES AND THE
PATTERNS THEY FORM SHOULD HAVE (the dotted lines indicate the increasingly complex demands placed by these

criteria over the nature of the natural kind properties and the nature of the patterns they form)

a. Criteria for natural kind membership

b. Tentative organisation of the natural kind criteria

L. Instantiation of natural properties (the non-
arbitrariness criterion)

I1* Instantiation of explanatory powerful,
determining properties (causal induction
criterion)

II1. Instantiation of nomic properties (law
involvement criterion)

IV” Instantiation of identity-bearing properties for
the kind members (identity criterion)

V. Co-instantiation induction requirement
Vla. Cluster requirement

Vib."N&S requirement

VII. Non-overlapping requirement

VIIIL. Non-phase requirement

The hierarchy requirement (VII}

*The cluster requirement (Via)

o, o
e ™
S -

Involvement in the co-instantiation induction (V)

i
The N&S requirement (Viby**

e

{___ properties I
e, oo

3 .

natural broperﬁes O
i

|
i
(causal) induction-related properties (II)
g
nomic properties (involvement of kinds in laws) (III)

identity-bearing propertiies for kind members IV)

* The marked criteria are associated with a
construal of properties as essential, in different
senses though — explanatory essential (criterion II),
identitybearing for kind members (criterion IV),
identity bearing for kinds (criterion VIb)

*What ensures that properties cluster are either laws or mechanisms
(which are metaphysically ‘extemal’ to the kinds

** The properties considered as necessary and sufficient are described
as delineating ‘essences’ (which ensure ‘intemally’ that a stable co-
instantiation is in place). The category of essences is either unspecified
(we have essences sanpliciter) or is 1dentified with that of substantive
universals.

I did not mean to provide in figure 1, a definitive organisation of kind membership
criteria, such that any other possibility of ontological dependencies between them exists.
For instance, even if the induction-related properties need to be at least natural and the
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nomic properties need to be at least induction-related, one could see the N&S
requirement not (only) as going a step forward from the criterion of involvement in co-
instantiation induction, as my 1, suggests, but (also) as a condition for our classifications
being non-arbitrary. However, even though the interdependencies between these criteria
could be differently put, I think that the organisation in 1, reveals an important sense that

makes all these requirements part of a unitary picture.

In figure 2, below, I have introduced a simple notation for the content of the membership
criteria; I will frequently appeal to it in the chapters 2 and 3. In figure 2; the difference
between the criterion VI, and VI, is drawn vis-d-vis the status of co-instantiated

properties.
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FIGURE 2 The criteria of membership in a natural kind NK for an individual 4 instantiation a pattern [p,, p2 pnl of
‘profound’properties and a [q,, g2 ......... q,,] pattern o f'superficial’properties
2a 2b
L [pj, P2 pj should be natural properties

IL. |pls p2......... pj should be responsible for [qh q2 qj
(as well as for the causal interactions with other individuals).

Were a to be NK, a would, or probably would, instantiate
1%b <y

I [pP p2 pn]
governing/describing the causal interactions whose effects

should be involved in laws (either

are [ghq2........ qj or the interactions with other individuals

IV. 1Pi, p2 pj should be involved in the (absolute)
identity of a. Were a to stop instantiating any of the [pl,

P2

identical

pj properties, it would not be the same numerically

individual (or it would not have the same
diachronic identity conditions, if a was a sample of a non-

countable kind)

V. The co-instantiation induction criterion - were a to be
pal

Via. |pb p2........ pj form a cluster due to the causal

NK, it would instantiate [p,. p2

structure of the world; neither all of fpt, p2 pn] nor
any part of them are both necessary and sufficient for

membership

Vib. [pj, p2.ee-.- Pj
membersliip

are necessary and sufficient for

VII Was a to be a member of a different natural kind NK”,
then either NK” would be identical with NK or the two
kinds would be in a species-genus hierarchy

VIIIL
should not represent a phase in a process whose end result

The instantiation of the pattern fp,, p2 Pj

is another, non-phase pattern.

Substantive %
universal NK...

mechanisms, \
laws

[P1, P2r PnJ

* Between the individual a and the substantive universal NK there is a relation of

instantiation, due to which a possesses the pattern [pt, p2, Pj

¢ ¢ Alternatively, the possession by a of [pt, p,, pj might be viewed as the

result of the (efficient) causal structure of the world (mechanisms, causal laws)
*** Between the 'profound' and the 'superficial' properties there is a causally
efficient relation. The arrow should indicate both this relation between the two
patterns instantiated by a as well as the causal interactions with other individuals
in which a engages. For these interactions, a subset of [qv q2, qj could be
taken to designate 'observable' behaviours or dispositions, irrespective of
whether the latter are considered intrinsic or relational properties.

Admittedly, the causal relations involving mechanisms/laws and determining properties,

just as the causal relations holding between the determining and superficially properties

are very much simplified

in 2/, - see for instance Boyd’s rendition of the role of

mechanisms, to be presented in the following section. However, the respective figure is

heuristic for the distinction between the causal and the co-instantiation induction, which

will play a central role in chapter 3.

The next section will present a few of the most important accounts of natural kinds,
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which employ some or all of these requirements and which will have a bearing on my

discussion of the medical kinds in the following chapters.

I should finally add a point of clarification to this section. In presenting these
requirements for natural kind membership, I have tried to avoid as much as possible the
use of semantically loaded terms and locutions like ‘essences’, ‘essential properties’,
‘species’, ‘being what one is’, etc., even if they would have eased the exposition. The
semantic load of the term ‘essence’, for instance, which has in the modern, post-Locke

context at least four different senses,*” makes its use in exposition only apparently helpful.

In his discussion of the case of apparent semantic incommensurability from the
nineteenth century debate on Darwinism, Laporte remarks that the main source of
strained communication was simply the fact that the anti-Darwinian, traditionalist side
associated the concept of species with ‘being created by God’. This side simply could not
accept the rival theory couched in the terms of changeable ‘species’.?® Yet, Laporte doubts
that there was a case of genuine semantic incommensurability in that debate and thinks
that a communication could have been established if simply the term species had been
dropped or if the parties had agreed to distinguish between the different parts of the

manifold semantics each of them associated to the respective term.

To be sure, there is no case of semantic incommensurability in the natural kinds
discussion, but nevertheless, I think that the scope of arguments would greatly benefit
from an economical use of semantically loaded terms (as well as from a precise definition
of their senses, whenever they are used). It is for related reasons that I chose to assign
numbers to each criterion of membership earlier in this chapter, named (a bit
ponderously) the similarities between kind members 'patterns of properties’, and so forth.
These choices might make the exposition slightly more difficult in the following chapters,

but in return, I hope that the arguments will gain in clarity.

This is not to say that terms like 'species’, ‘essences’ and phrases like ‘carving nature at its

¥And a few others, I suppose. For instance Murphy (2006) discusses the simple essences and refined
essences; Brigandt (2009) speaks about origin essences, qualitative essences, epistemologically fundamental
essences and essences as ‘the feature determining an entity’s identity’ where the entities in question are
species.
¥ Cf. Laporte (2004: 122)
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joints’ should not be used. Nevertheless, their senses should be clearly distinguished. A
great deal ofthe discussion in chapter 2 of criterion Vib (N&S requirement) for instance,
will revolve around distinguishing different senses of the essential and around
disentangling these senses, as employed in the works ofcertain kind theorists. The case of
‘carving nature at its joints’, as we shall see in § 1.5, is another one in which what we mean

should be plainly delineated.

§1.2 MAIN ACCOUNTS OF NATURAL KINDS

With the possible criteria for kind membership discussed, we now have a framework for
considering the accounts of some key theorists. Their views are very different and diverse,
as it can be seen preliminarily in Fig. 3 below, in which their allegiance to some specific
set of criteria is represented. Their approaches thus cover almost the whole spectrum of

views advanced in favour of one particular account or another.

FIGURE 3 KEY ACCOUNTS OF NATURAL KINDS

Criteria 1 I 11 v A\ Via VIIb vil VIII
Natural Causal Law Identity Co- Cluster N&S Non- Non-
property induction involvement criterion instantiation criterion criterion overlapping
criterion criterion criterion induction criterion criterion

criterion

B. Ellis V % % v \ %

J. Lowe V V V \ v

A. Bird 'V v \% \% V

R. Boyd V Vv vV Vv Vv

J. Dupre V V V
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Brian Ellis takes the notion of natural kind as a cornerstone of his argumentation
designed to refute Humeanism and show that laws of nature are metaphysically
necessary. Ellis argues that the properties characterising natural kinds should be natural,
explanatory powerful (determining) and should participate in the (causal) laws of nature,
rejecting however the condition that the identity of kind members depends on the kind
properties they instantiate.®® In other words, Ellis adopts criteria I-III described in the

previous section and rejects criterion IV.*

Natural properties are contrasted with Cambridge properties and the former are defined
as being intrinsic; this is one of the reasons why Ellis rejects the view that natural kinds
exist in the biological realm. The explanatory powerful properties are mostly introduced
by contrasting the microstructural properties of chemical elements and compounds with
their observable features. The former are to be preferred to the latter, says Ellis, not only
because the former are intrinsic whereas the latter are relational (the most often cited
example such observable properties that are supposedly relational being colours), but also
because the former are attended by causal powers, etc. and produce the latter.*

Ellis sometimes calls the ‘properties attended by powers’ (in the terminology I have used
so far) simply ‘powers’ and divides the microstructural properties into two sorts: powers
and so called structural properties, namely the properties underlying similarities in shape,
spatio-temporal arrangement of various components, etc. The contrast between powers
and structural properties is set out by using a certain construal of the famous
dispositional/categorical distinction - powers should confer to their bearers the

possibility of engaging in certain causal interactions whereas structural properties, as

¥ Cf. Ellis (1999: 67,68) 1 shall restrict my presentation of Ellis's views to the theme of natural kinds of
objects, ignoring for the most part the other veins of his (extremely rich and impressive in its scope)
metaphysical picture.

* Ellis specifies that natural kinds should be inductively rich but, as most authors, does not make the
distinction between co-instantiation and causal inductions. His examples of laws include, however, co-

instantiation laws and laws in turn are said to justify inductions.
# See Ellis (2001: 31). The background of the discussion is Locke’s distinction between real and nominal

essences.
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categorical, should be neutral to such interactions.*

Kinds are involved in causal laws precisely because laws describe the manifestation of
these powers (intrinsic properties possessed by kind members). These ‘nomic’ properties
do not have to be involved, however, in the identity of kind members and therefore it is
possible for objects to swap kinds while retaining their identity. One cannot see any
distinction, says Ellis, between an atom losing an electron and its losing a proton, insofar
as the implication of these changes on the identity of the individual atom in question is

concerned.

As regards the criteria concerning the properties’ patterns, Ellis adheres both to the N&S
requirement and to the non-overlapping requirement (that is, to criteria VIb and VII).
Natural kinds should not be fuzzy and there should be a genus-species hierarchy for any
overlapping kinds. One reason for this is to avoid arbitrariness in classification. If kinds
were fuzzy and hence there were transitions between them, then the line between one
kind and the other would depend on us. If on the other hand kinds overlapped without
being in a hierarchy, allotting an individual to one kind or another would hinge on our
decision as well and would not reflect the ‘divisions of nature’. These requirements also
have a more elaborate metaphysical underpinning. In order to explain the ‘identical’
structures exhibited by natural kind members and the exact similarities between the
powers they possess (i.e. in order to metaphysically justify the N&S requirement), Ellis
introduces a class of substantive universals whose tropes should be instantiated by kind
members. The powers that the kind members possess are also taken to represent tropes of

universals, of a non-substantial type and to form ‘essences’.®?

Jonathan Lowe takes natural kinds as a crucial part of his four-category ontology that

should reconcile diverse metaphysical positions about the nature of individual substances

#* As Ellis frequently states - due to their powers, objects are disposed to behave in certain ways; see Ellis
(2008: 140) Note that the categorical/dispositional distinction does not have a direct connection with our
discussion. This distinction is mentioned in this section only insofar as it underlines the different
approaches that the two most important proponents of kinds as substantive universals (Lowe and Ellis)
have with respect to the way in which kind members come to instantiate (patterns of) properties.

“ Ellis (2001:70, 73-75, 92) For the justification of the non-overlapping requirement, see Ellis (2001: 67,68),
where the species-genus relation between substantive universals is introduced. I will discuss in more detail
in chapter 2 how precisely the substantive and non-substantive universals should metaphysically justify the
N&S requirement.
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and their properties, following Aristotle’s footsteps. Just like Ellis, Lowe construes kinds
as substantive universals, and the patterns of properties possessed by kind members are
similarly taken to correspond to non-substantive universals. There are important
differences between their approaches though. Lowe introduces a relation of
characterisation between the non-substantive universals and the substantive ones. This
relation should explain the phenomenon of co-instantiation, in that the possession of
certain properties (tropes of non-substantive universals) by individuals that are kind
members (i.e. that are bearers of substantive universals) should reflect, at the level of
particulars, the fact that the non-substantive universals characterise substantive

universals.

Lowe accepts criteria I and II by stating that the properties possessed by kind members
should be natural and explanatory powerful but does not employ Ellis’s dichotomy
between structural (geometrical) and non-structural properties. Lowe uses substantive
universals to work out a different distinction between the categorical and the
dispositional and thus to define the powers possessed by kind members. Lowe states that,
from the point of view of universals, the predication of properties to kind members is
dispositional, and indicates to the fact that non-substantive universals characterise
substantive universals. Insofar as we strictly keep up with the level of particulars, the
predication of properties to kind members is categorical (or occurent), and indicates that

a trope is instantiated by a kind member.

In other words, in the occurent (or categorical) register kind members actually instantiate
certain properties. In the dispositional register, kind members can instantiate certain
properties. The difference between the dispositional and the categorical register is not
(just) a difference in the mode of predication. It marks the metaphysical difference
between a non-substantive universal that is in a certain relation with the kind universal

and the trope of such a non-substantive universal instantiated by a kind member.**

Whereas for Ellis, powers are those properties whose instantiation can produce the

subsequent instantiation of another property (the manifestation) in the same or in

* Cf. Lowe (2006:17)
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another individual,* for Lowe, powers are those properties that can be instantiated by
kind members in virtue of their membership. These could be properties simpliciter (and
Lowe cites as an example the case of the properties instantiated by the members of the
kind electron) or properties involved in causal interactions (and Lowe’s examples include

the dissolving of salt into water, the rotation of planets into circular orbits).*®

This construal of the dispositional/categorical distinction has also a bearing on the way in
which Lowe accepts criterion III referring to the involvement of kinds in laws. For Lowe,
laws simply describe the relation of characterisation from the level of universals. Hence,
even if the properties that kind members possess are in a sense ‘nomic’, on a more
fundamental level kinds are involved in laws directly (and that is why the latter are
expressed in second order quantified statements). Finally, the special approach to the
categorical/dispositional distinction motivates Lowe’s rejection of the requirement VIb
concerning the patterns of properties instantiated by kind members. These patterns from
the level of particulars do not have to be clear-cut, simply because the respective
characterisation relation from the level of the universals just entails that kind members
(instantiating substantive universals) can instantiate tropes corresponding to certain non-
substantive universals. The manifestation of laws at the level of particulars admits
exceptions and this is in fact considered an explanatory advantage. Lowe’s expository

example is that of the law ‘ravens are black’ which, he argues, is not disconfirmed by the

45...and whose instantiation actually produces, ‘in such and such circumstances E;, the instantiation of the
manifestation/effect properties. See Ellis's preferred notation of the consequent of causal laws in his
(1999:68-69)

4 The sort of properties instantiated by kind members in the case of causal interactions (the properties that
are commonly regarded as manifestations of dispositions, e.g. being dissolved, or being stretched) could be
taken as intrinsic properties simpliciter; Cf. Lowe (2006: 40) where this reading seems to be allowed. These
properties could also be taken as relational properties; they underlie processes and exemplify certain
relations between substantive universals (Cf. Lowe 2006: 17, 161-163). For instance, the power to dissolve in
water possessed by the members of the natural kind salt should be due to a relation between the water kind
and the salt kind. This relation gets exemplified at the level of particulars when a particular sample of salt
dissolves into a particular sample of water, so that the occurent predications involving the ‘is dissolving’
predicate become appropriate. Note that at this point Ellis introduces processes-universals that are
connected with his power universals and not with his substantive universals; see Ellis (2001:4, 19-22) and
also Clapp (2002: 592)
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presence of albino ravens.*’

Lowe rejects requirement IV as well - kind membership is not taken to have any bearing
on the identity of kind members. Individuals could swap kinds (this might be a physical
possibility or just a metaphysical possibility) while remaining the same individuals.
However, the numerical identity of individuals is dependent on them remaining within
the same (what Lowe calls) ontological categories. Ontological categories are divisions of
individuals, above the level of kinds, which make it metaphysically impossible for an
organism (e.g. a horse) to turn into an artefact (e.g. a statue) and for an immaterial,

inorganic object (e.g. a bronze piece) to transform into a living thing.

These three categories of individuals (the categories of living organisms, material objects
and artefacts) are more general than kinds and yet they have a direct connection with
kind membership because they are used by Lowe to work out criterion VIII (regarding the
phase/non-phase distinction).”® For each category, Lowe circumscribes a certain set of
processes that mark the transformation of a phase kind into a non-phase kind, or on the

contrary, that qualify a transformation undertaken by a natural kind as just a phase one.*®

Alexander Bird invokes natural kinds, like Ellis, in the context of an anti-Humean
argumentation (which should prove that the laws of nature are metaphysically necessary).
Bird argues (contra Ellis and Lowe) that substantive universals are not requisite for an
account of scientific laws. Causal laws can be founded on the ontology of non-substantive
universals only, according to which the causal interactions described/governed by laws

reflect relations between non-substantive universals that are ingrained in universals’

“TFor such cases of exception-ridden generalisations, ceteris paribus clauses, attached to first order
statements (and said to refer to cp laws) are often invoked in the literature. However, Lowe argues that
without introducing substantive universals, such cp clauses cannot escape the charge of triviality (Cf. Lowe
1989: 153-154). Lowe also extends his critique of cp conditions to the first order quantified statements meant
to indicate counterfactually in which conditions powers (dispositions) produce (are followed by)
manifestations (Cf. Lowe 2006: 13-17)

Lowe is the only author from the five presented in this section who discusses explicitly criterion VIII
regarding the phase/non-phase distinction
? See Lowe, 1998: 176 for instance, for the phase-processes that can be undertaken by material objects.
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identity.® As for the commonly regarded ‘laws of co-instantiation’, for Bird these are not
laws at all - the fact that certain properties are non-accidentally co-instantiated does not
require the positing of substantive universals (and other attending laws), but can simply
be seen as the result of the causal interactions governed by causal laws.” Thus Bird says
that “‘Water is H,O’, for instance, is not a law at all. The co-instantiation of the properties
of the H,O molecules (just like, presumably, the co-instantiation of water’s superficial

properties) is the result of other causal laws.

In fact, this view of the unity of the co-instantiated properties is the basis for Bird’s
proposal regarding the metaphysics of natural kinds. Kind members do not instantiate
substantive universals but possess (directly) clusters of properties whose unity is the
result of the operation of causal powers. Bird thus adheres to criterion VI, regarding the
patterns of properties. Kinds could be represented as points in the logical space of
properties (when the laws produce a perfect agglutination of properties, possessed by all
kind members) or as regions of density in this space (when the laws produce an imperfect
agglutination so that the kind members possess most of the properties of the patterns
characterising the respective kinds). Obviously, criteria I-III, concerning the nature of

properties that are part of the respective patterns, are adopted by Bird as well.

Richard Boyd is the philosopher who firstly proposed that we should see the co-
instantiation of properties by kind members as the result of something other than
essences/substantive universals. In fact, Boyd’s main concern is with the N&S
requirement (criterion VI,) and the fact that in biology organisms subject to
classifications do not present clear-cut patterns of properties (i.e. do not seem to fulfil any
necessary and sufficient conditions). His solution is to drop requirement VI and stick to
VI, (kind members in biology should instantiate clusters of properties) as well as to

appeal to mechanisms as the external means through which the ‘causal structure of the

% Bird construes powers in Ellis’s (rather than Lowe’s) style. For an individual, to instantiate such a non-
substantive universal is to instantiate powers that produce, following causal interactions in the same or
other individuals, the instantiation of other properties (the non-substantive universals that are in an
identity-bearing relation with the initially mentioned universal), provided that certain conditions (e.g. the
absence of antidotes) are in place. Powers are taken then to be intrinsic properties that, just like in Ellis, can
produce the instantiation of other properties, where this modal level is worked out in counterfactual terms
involving particulars and their properties (Bird, 2005: 437-428).
% Cf. Bird (2007: 208-211)
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world” produces the agglutination of the properties characterising these (biological)
kinds.

These mechanisms, which can be ‘intrinsic’ to organisms (e.g. developmental
mechanisms) or ‘extrinsic’ to organisms (e.g. mechanisms involved in ecological
adaptation, gene flow and interbreeding, evolutionary pressures), maintain the
homeostasis of organisms. They are shared by the members of a population and are
responsible for the resulting (clusters of) phenotypic and genetic similarities. Members of
a biological kind need to possess most of these clustered properties and even if no ‘laws of
co-instantiation are present’,”* mechanisms and the attending causal interactions are

sufficient to make such kinds ‘inductively rich’.

In other words, Boyd adheres also to criteria I, II and V. Notably, mechanisms are
supposed to agglutinate the determining properties (e.g. genetic ones) in connection with
criterion VI, as well as to intercede the causal interactions between the determining
properties and the ‘superficial’ ones (e.g. morphological features), in connection with

criterion 11.>3

Just like Boyd, John Dupré focuses on biology and offers a very liberal account of kinds, in
line with his general view that the world, in spite of scientists’ unifying efforts, is
disordered and messy. We could not discover any necessary and sufficient properties
shared by categories of organisms, says Dupré (no matter how hard we looked at intrinsic

similarities like the genetic or phenotypic ones, or relational properties like ecological

>* ..even if no essences of biological kinds are in place, says Boyd (see Boyd, 1991: 129). In addition, for Boyd,

mechanisms make kinds inductively rich, in spite of the fact that in biology we do not have ‘causal’
universal generalisations. Boyd writes that {W]hat the [HPC] theory of natural kinds helps to explain, is
how we are able to identify causally sustained regularities that go beyond actually available data and how
we are able to offer accurate causal explanations of particular phenomena and of such causally sustained
regularities (italics original, Boyd (1999: 152), apud Tsou, (2008: 72)). Boyd continues ‘[S]cientific (and
historical and everyday) knowledge often depends on our being able to identify causally sustained
generalizations that are neither eternal, nor a-historical, nor without exceptions, and our ability to do so
depends on our coordination between language and classificatory categories and causal phenomena
involving and defined by imperfect property homeostasis’ (ibid, p. 164).

3 In addition, the homeostatic nature of those mechanisms makes it that the prima facie ‘profound’
properties might also depend on the ‘superficial’. This may happen due to the feedback interactions during
organisms’ lives and to the selection pressures, which make the instantiation of genetic properties depend
on the phenotypic traits, across generations. See Boyd (1999:165) on the involvement of his homeostatic
kinds in evolution and also Griffiths (1997) who develops Boyd’s account and stresses the importance of
extrinsic mechanisms for the homeostatic kinds to be found in the special sciences.
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niche sharing) and our biological classifications do criss-cross each other.’* Dupré thus
denies criteria VI, and VII and draws radical conclusions from this biological lesson. He
advocates pluralistic classifications that are fuzzy, nested and depend on our ‘epistemic’
interests down to the point where similarities that are ‘of interest for theoretical reasons’
are no more fundamental than ‘economically useful or strikingly noticeable’ ones.
Gastronomic classifications, for example, are considered just as good as, say, the ones

framed in evolutionary biology.>

Notably, while maintaining that classification depends on our interests, Dupré does not
allow classification based on mind-dependent, Cambridge properties.® Dupré therefore
adheres to criterion I and feels entitled to call his position ‘(promiscuous) realism’. In his
more recent work, Dupré even seems to accept criterion II by suggesting that the

properties in question should after all provide a basis for scientific theorising.”’

In this section I have presented the views of some of the most important theorists of
kinds, who weigh differently the importance of the general criteria of kind membership
(see fig. 3 above). They look at different scientific domains and explore various ways in
which the kinds discussion is related to other debates in metaphysics and the philosophy
of science. Their accounts will play a central role in my enquiry. Even if I lean towards
considering some of these .views as more robust than other, [ will try to remain neutral in
my own enquiry, in a methodological sense which will be discussed in the final section of

this chapter.

In the next section I will outline some of the approaches to medical kinds that have been
sketched in the literature, either by choosing some subset of the criteria for kind
membership described in §1.1, or by adopting one particular account of natural kinds or

another.

> Dupré (1993: 18), Thalos (1995: 252)
3 Dupré (1981: 82-83) Dupré mentions as well the mapping of kinds in the multi-dimensional property
space, leaving indeterminate what sort of properties should be reckoned with in this mapping.
5% See Dupré (1993: 105) and also his response to Cooper’s charge of arbitrariness in Cooper (2005: 50)
7 Cf. Dupré (2002) apud Cooper (2005). At any rate, Cooper does develop a variant of his account in which
the properties used in classifications are determining, explanatory powerful properties. See Cooper (2005:
50-52)
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§1.3 KINDS IN MEDICINE

A number of philosophers and social science theorists have approached the theme of
natural kinds in medicine (especially psychiatry) by appealing directly to various
membership criteria or by adopting particular accounts of kinds. In the following, I will
present the views of some of them that reflect the state of the art in the current disputes

over medical kinds.>®

Lawrie Reznek discusses medical kinds in a few chapters of his (1987) book dedicated to
the nature of disease. The criteria Reznek adheres to are [, II, I[II and VI,. Objects are said
to belong to natural kinds if ‘(1) they have the same cluster properties (2) the possession
of the cluster is explained in the same way (by the same laws of nature) and (3) natural

boundaries exist between them and members of neighbouring kinds’.>®

Reznek argues that disease, as such, does not represent a (genus) natural kind because
different pathological conditions have different explanatory natures and the appeal to
such explanatory natures does not help us in distinguishing diseases from non-diseases.*
The border between the healthy and the pathological depends on our values. As Reznek

puts it, this border ‘is invented by us’.

However, particular pathological conditions could be natural kinds, since the organisms
suffering from one disease or another exhibit a cluster of symptoms that might have the
same explanatory nature. For Reznek, such explanatory natures should delineate the
identities of diseases, or the identities of diseases as entities. More precisely, the identities
of diseases should depend on the identities of the explanatory natures, where these
explanatory natures are also clusters of properties that are distinct ‘if and only if there is a

relative rarity of intermediate forms’ between them.” We might have troubles with those

8 On inspection, some of their views are interesting and challenging. In general, I should point out from
the start that their approaches reflect broad conceptual confusions and a very superficial level of the
discussion. That is why in this section [ shall extensively use quotations, for illustrative reasons.
% Reznek (1987:42) That this is what being a natural kind consists in is argued in chapter 2, in pp. 33-47.
Reznek’s most serious worry is that we might not be able to distinguish between the universal
goeneralisations that are accidental and those that are not accidental (p. 41).

Reznek (1987: 68). Reznek thinks that considering diseases as a natural kind is committing an ‘essentialist
fallacy’ - attributing the same essential, explanatory natures to all disease cases. (ibid., p. 78)
® Reznek (1987:41)
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pathological ‘entities’ that vary continuously from the ‘invented’ healthy state. We might
also have problems in deciding whether diseases which share only ‘a part’ of their
explanatory natures are distinct ‘entities’ or are just forms of a more general, ‘syndrome’
entity. But overall, there is some ‘grain of truth’, says Reznek, in the assumption that

natural kinds are to be found in the medical realm.®

Rachel Cooper dedicates a chapter to natural kinds in her (2005) book concerned with
classification in psychiatry. Cooper makes the distinction between two important senses
of essential properties - explanatory powerful and part of necessary and sufficient
conditions of membership,® and notes in addition on the involvement of natural kinds in
laws, explanations and inductions. The N&S requirement is dropped after espousing
Dupré’s convincing critique of its application on the biological realm and is substituted

with the cluster requirement.

Cooper takes up criteria I, II, III and VI, and investigates whether psychiatric disorders
are natural kinds by using the mapping of kinds into the multi-dimensional space whose
coordinates are represented by determining properties (apud Dupré). Cooper argues that
in this space, psychiatric disorders as natural kinds could be identified with the regions of
density corresponding to the psychiatric cases that at any stage of their illnesses present
the symptomatic characteristics outlined by the conventional psychiatric categories. Not
all diseases will qualify as natural kinds. There will be some psychiatric categories we can
clearly map in this space (e.g. Huntington’s chorea, whose genetic basis we know). But
there will also be intermediate, doubtful cases (e.g. schizophrenia, whose symptoms,
researchers suggest, do not share a sufficiently similar determining basis) and ‘rag bag’
cases that could not be natural kinds (like the category of Sexual Disorder Not Otherwise
Specified).%

Just like Reznek, Cooper points out that the value involvement of the disease concept

% Reznek, (1987:188, 9)

. Cooper (2005: 47, 58, 59). For clarity, Cooper calls the explanatory powerful properties determining
properties, and as I have already noted, I adopt this use as well.

% cf. Cooper (2005: 71-74) and Cooper (2004: 130). Cooper allows that the determining properties could be
relational in the case of the diseases whose environment-dependence is decisive (Cooper 2005: 51). Other
criticisms advanced against psychiatric diseases as natural kinds (e.g., Hacking’s looping kinds argument,
McGinn’s argument from multiple realisation) are also discussed and rejected.
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should not deter us from considering diseases as (candidate) natural kinds. It may be that
a value judgement is involved in grouping together all the cases that medicine deals with
under the heading disease (and indeed, Cooper argues that a value component is involved
in the disease concept), but at least some of the cases that are treated, researched, etc.
could qualify as natural kinds. A useful analogy drawn by Cooper is with the concept of
weed - it might be that considering a plant a weed is a value judgment, but that being
said, the plants put under this heading (e.g. daisies, buttercups) could be investigated as

natural kinds.

Peter Zachar does not think that psychiatric disorders are natural kinds. Natural kinds,
argues Zachar, are ‘exclusively defined with reference to inherent properties’. They could
be found in psychiatry only if diseases were ‘bounded entities in nature’ whose
characteristics could be exhaustively circumscribed by statistical means (at the level of
symptoms) and/or by the study of ‘biopathological processes’ (on the microstructural
level).% This view of diseases is characterised as ‘essentialist’ and is taken by Zachar to be
inconsistent with the emphasis on relational properties and the environment dependency
that is present in psychiatric practice and the contemporary construal of biological
species. Zachar thus argues that ‘thinking in an anti-essentialist fashion and
conceptualising psychiatric disorders as practical kinds [i.e. as relatively stable patterns of

symptoms] is more consistent with a scientific view of the world’.®®

Nick Haslam disagrees with Zacher. Haslam’s objection is that Zachar is too narrow in his
approach and that, by thinking in an anti-essentialist fashion, he ignores the possibility of

property clusters that possess coherence and crisp boundaries:

‘One problem with Zachar's analysis is that he identifies natural kinds with essentialist categories. Although
there is ample precedent for this equation (e.g., Kripke), it is arguably possible to separate essentialism
from the natural kind concept (Haslam, 1998). Boyd (1984), for instance, has proposed an understanding of
natural kinds as homeostatic property clusters that possess coherence and crisp boundaries but lack
necessary features. Most biological kinds are probably well understood in this fashion. It is well known that
species cannot, after Darwin, be seen in an essentialist manner, as they lack necessary features, maintain

their boundaries dynamically and relationally, change over time, and occasionally show gradations between

65 Cf. Zachar (2000: 167)
% See Zachar (2000: 167) and also Benjamins (2003) who comments on Zachar’s work.
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species. However, they remain natural kinds in any meaningful sense of the term. (Haslam, 2003:3)

Having portrayed his alternative account of natural kinds - namely Boyd’s, Haslam is
quick to point out where Zachar’s analysis fails - even if no essences of psychiatric
disorders exist, it is not impossible that we could cut nature at its joints and attribute a
respectable ontological status to mental diseases. In his own approach, Haslam suggests
that psychiatric diseases could be natural kinds insofar as ‘discrete categories, based on
objective discontinuities rather than pragmatic decisions, exist in the psychopathological

domain’.®’

When we ask whether a mental disorder is well understood as a natural kind, I would argue, we are asking
not whether it has an essence but whether it has a comparable ontological status to naturally existing
biological kinds. That is, we are asking whether it has relatively crisp boundaries, is objectively real rather
than merely reflecting classificatory conventions, and has a biological basis. Are mental disorders akin to
biological species, with an equally solid, non-artifactual foundation in the natural world? In many or most
cases, the answer will be a clear "no” However, the answer is obviously and uninterestingly "no" if we
require a natural kind to have an essentialist basis that is implausible even for biological species. Almost no-
one doubts that "carving nature at the joints" -- even if it is an ugly metaphor -- is a reasonable and feasible
goal when it comes to biological taxonomy at the species level, even if these joints are not defined by
essences. The question ought to be whether we can have the same confidence in the existence of "natural”
joints and objective discontinuities in the psychiatric domain. In short, I think Zachar deflects the real
challenge of the natural kind view of mental disorders by joining it to the important but distinct issue of

essentialism.’ (Haslam, 2003:3)

Daniel Sulmasy discusses the connection between natural kinds and diseases in his (2005)
article, which is meant to espouse an Aristotelian position. For Sulmasy, natural kinds
must be attended by law-like principles and their members must possess ‘dispositions’.*®
Diseases are always diseases of a living natural kind but they are not themselves natural
kinds because they fail to fulfil a crucial criterion - the dispositions of a natural kind
should allow any one of its members ‘to flourish as the kind of thing that it is’.® This

criterion is unfolded as follows:

‘Natural kinds have dispositions. This much teleology must be granted. Uranium undergoes a characteristic

 Haslam (2003: 4) See also Tsou (2008) who adapts Boyd’s account to psychiatric kinds.
% Sulmasy (2005: 491, 492)
% Sulmasy (2005: 492)
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pattern of radioactive decay. Various types of stars have dispositional predicates. They develop and change
over periods of time that may seem long by human standards, but there is a pattern by which a star’s history
must unfold temporally if it is to behave as the kind of thing that it is. Dispositional predicates seem
especially characteristic of living natural kinds. In fact, Philippa Foot has written that the word ‘good’ is an
attributive adjective, not a predicative adjective, and cannot be understood apart from an understanding of
what kind of thing something is. So, for instance, the word ‘good’, as used in the phrase, “good roots,”
cannot be understood unless one knows that it is being attributed to a rosemary bush and not to a
rhinoceros. Having deep roots would not be good for a rhinoceros. Natural kinds have natural tendencies.
Much of the scientific enterprise consists of coming better to understand these natural tendencies. This
teleology....does not imply the anthropomorphizing of things...[TThat natural kinds have law-like principles
that determine how they develop and flourish as the kinds of things that they are is simply a fact about the

world as we encounter it.’ (Sulmasy, 2005: 492-493)

Since diseases fail to contribute to flourishing, they are not natural kinds but
classifications ‘of a certain state of affairs that can occur in members of particular living
natural kinds’. I note en passant that Sulmasy mentions several other aspects of this

construal of diseases, the asymptomatic aspect being one of them.

‘There can be asymptomatic disease. But if a pattern of disturbance in the law-like biological principles that
determine the characteristic development and typical history of a living natural kind is to be called a
disease, at least some individuals with the disease must be inhibited from flourishing as the kinds of things
that they are. For example, prostate cancer at age 80 may be “incidental” and never interfere with a man’s
flourishing. But unless prostate cancer interfered with at least some men’s flourishing, it would not be

called a disease.” (Sulmasy, 2005: 497)

In his (2006) book dedicated to psychiatric classification, Dominic Murphy argues that it
does not matter whether (psychiatric) diseases are natural kinds or not.”” Murphy notes
first the variety of ways in which natural kinds have been construed and organises the
accounts on offer in four categories: simple essentialisms, nomological kinds, refined
essentialism and ecumenism. Simple essentialism is ‘the view that what makes a
collection of entities into a natural kind is some microstructural essence that accounts for
their other properties’.” The nomological view states that kinds participate in the laws of
nature; in this approach, since the laws of nature are ‘the deepest, immutable regularities

that there are’, the involvement of natural kinds in laws entails that they should also be

7 Murphy (2006, 9.4, 9.5.5)
7 Murphy (2006, 9.5.1)
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regarded as ‘spatiotemporally unrestricted and immutable’.”” The ‘refined essentialism’ is
represented by Boyd’s account, which preserves the core of simple essentialism in that
‘microstructure is one way to keep properties together’, but has the additional insight that
due to mechanisms, ‘clusters of properties may stick together homeostatically, despite
perturbations in the environment’.” Finally, ecumenism is the variant of Boyd’s account
developed by Griffiths, which identifies inductively useful, homeostatic clusters in other

special sciences beside biology and stresses the importance of external mechanisms.

Murphy allows himself for a moment to be drawn into the debate and expresses his
discontentment with ecumenism. The main reason seems to be that, by stressing the
importance of external mechanisms, Griffiths deviates from the refined essentialist line

represented by Boyd’s account.

‘Griffiths thinks that this liberalisation of the notion of essence is justified by its resonance with Boyd’s ideas
and by its continuity with earlier theories of natural kinds (1997, 189). The idea that the essence of
something can be external to it was never part of the tradition of natural kinds, but it is not ruled out by the
idea of homeostatic mechanisms to which Boyd appeals. But if extrinsic forces are permitted to hold a kind
together, then maybe chartered accountants are a natural kind, since they share properties in virtue of a
historical fact - they passed the relevant exams. But now we start to wonder whether anything can be a

natural kind’ (Murphy, 2006, 9.5.5)

The problematic tension between refined essentialism and ecumenism appears to have
deeper roots, down into the preferences that each theorist might have. Evidently, a

natural question arises - why should we care?

Why should we care though? Why not break with tradition, do away with essences altogether, and embrace
ecumenism? The great insight of ecumenism is the recognition of the many reasons for properties to cluster
together, ranging from atomic structure to government declaration. So both refined essentialism and
ecumenism are good concepts of kindhood. My taste runs to saying that the former picks out natural kinds
and the latter does not, although it does pick out useful kinds. But I do not have a knockout argument
against all other positions. It is hard to see how to resolve the dispute over whether all kinds are natural, or
only ones with simple essences are but that there are also other kinds of kinds......Whether or not we call
some or all of these natural kinds does not seem terribly consequential. What is the significance of this for

psychiatry?’ (Murphy, 2006, 9.5.5)

” Murphy (2006, 9.5.2)
” Murphy (2006, 9.5.4)



Since different theorists might have different opinions as to what natural kinds are,
whether diseases are natural kinds or not is in fact a moot point, as ‘mental illnesses are
kinds, even if they are not natural kinds. And whether they are seen as natural kinds ‘is
largely a matter of choice’.”* Murphy’s conclusion is that we should just look at useful
ways of classifying diseases (for treatment) and leave aside their natural kind status, since

‘there are both natural kinds and other scientifically fruitful divisions in nature’.”>

The views of the theorists presented in this section are representative for how natural
kinds have been discussed vis-a-vis the medical domain. Some of these views are
interesting and challenging. And yet, I tend to think that they reflect a problematic
relation to the very issue of what natural kinds are - or, in other words, to the realism vs.
nominalism dispute concerning kinds - simply because certain assumptions about kind
realism are taken for granted while other assumptions are not even mentioned. I will
discuss this realism dilemma in the next section, in which I will also state the path of my

subsequent enquiry.

To anticipate, what I will try to do in the next chapters is simply to complement the
argumentation of those theorists who claim that medical kinds fit coherently into a
picture of natural kinds (especially ‘cluster’ kinds) by taking into account as many criteria

of membership as possible.

™ Murphy (2006, 9.5)
> Murphy (2006, 9.5)
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8§1.4 REALISM (AND NOMINALISM) ABOUT KINDS

What is natural kind Realism and how can we define it? When investigating the status of
kinds of diseases (or any other kinds in the special sciences), the issue of kind Realism
(and Nominalism) becomes almost a methodological concern. The reason is that the
discussions about the ontology of natural kinds can involve extremely difficult and
variegated metaphysical arguments, which are mostly set out against the background of
the exact sciences. When entering the relatively uncharted territory of the special
sciences then, there is not enough scope to discuss fastidiously enough about all the
ramifications of the kind Realism debates. Accordingly, there is a problem as to how one
should connect one’s enquiry into the special science kinds to the classical accounts of

natural kinds.

There exist two extreme strategies that a theorist of the special sciences could support,
corresponding to two methodological ‘dangers’, as it were. On the one hand, the ‘danger’
when discussing a science as medicine is simply to take up one account of natural kinds
or another and ‘translate’ the results into the respective special science, drawing
conclusions much too swiftly. This does happen in most of the cases of the authors
discussed in the previous section. On the other hand, the ‘danger’ is to insist upon the
variety of kind membership criteria and adopt the position that ‘natural kind’ is an
indeterminate and useless notion, which one can employ in whatever sense one wishes

to.”®

I do not think that either of these extreme positions is fruitful when dealing with the
issue of kind Realism. I will state here my reasons and then portray the ‘middle ground’
methodology I will take up in my enquiry. As far as the first extreme is concerned, a
theorist of special sciences should not ignore that there are several options available for
the kind Realism/Nominalism dilemma and that none of them has proven to be beyond
(reasonable) criticism. A simple way to present some of these options in a unitary way

goes as follows.

7 Murphy (2006) adopts this position. For another example see Machery (2006) - who discusses the natural
kinds of concepts and notes, as a pre-emptive defence of his preferred account, that 'the notion of natural
kind, like the notion of heap, is vague’ (Machery, 2006: 448). See also Shain (1993: 291) for a similar stance.
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A very strong option is to take kinds as real only insofar as substantive universals exist.”’
In this respect, one could argue that the entire debate over kind Realism hinges on what
ontological status we should assign to the patterns of co-instantiated properties we find
in nature. If, ontologically (from the point of view of a classical substance-attribute
relation), the co-instantiation of certain properties by individuals does not represent
anything more than 'the sum' of separate instantiations of properties (taken singly) then
one can only adopt (some form of) reductionist stance on kinds. If substantive universals
exist, then the phenomenon of co-instantiation calls for a separate metaphysical category.
Otherwise, all criteria underlying the various ways in which our classifications are non-
arbitrary will be related to forms of kind Nominalism. For instance, denying criterion I
(natural properties requirement) would amount to adopting a strong nominalist position,
affirming criterion II (causal induction requirement) would be an allegiance to moderate
nominalism, and, say, embracing criterion VIb (N&S requirement) could be viewed as

adopting a weak nominalist stance.

This approach might appear too radical and one might want to shift towards a less
ambitious option. For instance, it is somewhat plausible to regard the position that
attends criterion VIb (N&S requirement) as realism or weak realism.” If the patterns of
properties instantiated by particulars are clear cut (as opposed to being fuzzy), then one
could argue that kinds do represent a separate category that delineates a special place in
our ontology - and the aesthetic, hierarchical arrangement of chemical elements that are
separated by gaps certainly invites this line of reasoning. Intuitively, kinds are some sort
of ‘entities’ and having non-fuzzy patterns, as opposed to fuzzy ones, seems to go
sufficiently far in this (intuitive) direction. We simply do not need substantive universals

for kind Realism, one could then claim.

However, in fact, one could find reasons to claim that each of the criteria outlined in §1.1
is sufficient to delineate kind realism. One could accept for instance that when particulars
instantiate several explanatory powerful properties, we have (from the point of view of a

substance-attribute relation) a ‘sum’ of ‘separate’ instantiations, insofar as no substantive

It is for instance Lowe's (2001) position. Lowe does not distinguish between variants of nominalism, as I
shall do in the following.
L Ereshefsky (1992) (1998) for instance, holds that it is a realist position
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universal exists to account from the above for the phenomenon of co-instantiation.
Nevertheless, one could point out that the ‘sum’ represents ontologically something more
than its ‘parts’. As I have underlined in §1.2, it has been pointed out that objects sharing a
single (explanatory powerful) property (e.g. charged bodies), do not seem to form a
natural kind. Not just properties, but patterns of properties are instantiated and these
patterns (irrespective of whether they are fuzzy or not) should delineate a separate
metaphysical category. One could thus give up criterion VIb and instead of necessary and
sufficient conditions, simply ask that clusters be in place, embracing criterion Vla.
‘Insofar as clusters of properties exist, then kinds are real’, the conclusion of this approach

would sound.

One could go all the way down and even take just criterion I as sufficient for kind
realism.” The point would be that there is still an important difference between
classifications based on Cambridge properties and the ones based on natural properties.
In addition, it could be argued, unless individual substances are construed as a ‘bunch of
properties’, as most often the trope theorists hold, then individuals instantiating a
property and grouped on grounds of this similarity do appear to mark out a separate form

of being.

The variety of these options is indeed striking and the discussion of which of these
options (or any other I have not portrayed here) points towards Realism is a very
complicated matter. However, turning to the other extreme, I do not think that one
should adopt the position that natural kinds represent a ‘dummy’, indeterminate notion
that everyone can use in whatever sense one wishes. Indeed, sometimes the special
science theorists point out that scientific, empirical enquiry can dispense with the notion
of natural kind.®° This may be a correct point - perhaps for medical research it does not
matter much whether there are natural kinds of diseased organisms - but it does seem to
miss the target, simply because from the point of view of scientific practice only, many

current philosophical discussions may appear redundant. From scientists’ point of view, a

I have already mentioned (§1.2) that Dupré takes his own position as a ‘promiscuous realism’, because the
properties involved in his most unusual classifications, are not gerrymandered. See Wilson (1996), Daly
(1996), Wilkerson (1998) for some samples of the feisty debate on whether this deserves the tag of realism.

° This is Murphy’s (2006) stance, for instance.
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discussion such as whether laws are metaphysically necessary or not, for instance, may
appear quite futile as well, since they could of course make do with the notion of physical
necessity only. To give another example, scientists arguably do not care much about (and
their research is not influenced by) the dispute on whether properties are universals,

tropes or sets, and the examples could go on.®

Nonetheless, all talk regarding the thorny relationship between empirical research and
theoretical reasoning notwithstanding, ‘natural kind’ does represent an important
metaphysical notion found at the intersection of various discussions in metaphysics and
in the philosophy of science, which inter alia can be used to address the distance between
the exact sciences and the ‘immature’ ones. Therefore, discussing natural kinds is useful
and an investigation of their status in medicine can be fruitful, if conducted on the right

track.

As I said, in order to avoid the two extreme positions, I will adopt a simple, ‘middle line’
methodology. On the ‘negative’ side, my approach presupposes, for one thing, that I will
avoid getting involved in the kind Realism debate and/or avoid trying to adjudicate
between various particular accounts of natural kinds. For another, it entails that I will
resist ‘projecting’ directly the conclusions of any particular natural kind account from the

exact sciences into the realm of the pathological.

On the ‘positive’ side, my approach will be to take each criterion associated with natural
kind membership and see whether an ‘ontological gap’ between the exact science kinds
and the medical kinds opens up. More precisely, in chapter 3 I will compare a ‘classical’
natural kind (namely gold) with a kind of disease (namely Graves’ Disease). The exact
science kinds are the ones considered to typify natural kinds and I take it as
uncontroversial that, irrespective of what resolution the Realism dilemma over the right
membership criteria might have, if natural kinds exist, they should be found primarily in
the exact sciences. Such a comparison should thus make clear certain resemblances and
differences between medicine and the exact sciences that should matter decisively in

establishing the character of disease kinds.

% Of course, philosophical arguments could be brought in order to show the redundancy of the natural kind
notion. The most important one is advanced by lan Hacking in his (2006) and (2007).
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My ‘middle line’ methodology will not be entirely neutral, however, in the sense in which
I will not simply use these criteria as means of comparison without questioning their
grounding in the intuitive backdrop of the natural kind discourse. As I have explained,
this intuitive backdrop poses a great challenge to the intelligibility of my enquiry and its
relation to the kind membership requirements needs to be explored. I will explain how in

the next subsection.

§1.5 CARVING NATURE AT ITS JOINTS

Intuitively, natural kinds are supposed to point towards classifications that are ‘profound’,
‘ultimate’, ‘basic’, ’fundamental’ and reveal ‘what things are’. Of all the expressions of
these intuitions, I shall take the idea that natural kinds ‘carve nature at its joints’ to be

representative.

Kind theorists often appeal to this phrase when they want to make clear that their
preferred account of natural kinds is the right one.?” Nevertheless, ‘what things are' and
accordingly, what 'carving nature at its joints' amounts to, is not univocal. As such,
invoking this assumption seems prima facie just a rhetorical device that comes to
accompany whatever stance theorists adopt on the Realism/Nominalism dilemma
discussed in §1.4. That is, its purpose simply seems to add some un-argumentative weight
to one’s claims that certain criteria of membership should be employed for delineating

natural kinds.

This would be, however, too quick a dismissal of this assumption or set of assumptions.
We do have the intuition that natural kinds pick out something ‘deep’, ‘profound’,
‘fundamental’, etc. While arguments based exclusively on intuitions are weak, intuitions
as such cannot be altogether rejected and their importance should not be neglected. In
the context of my proposed comparison, the respective intuitions tell us that Graves’
Disease, like all disease kinds, is a ‘superficial’ kind and that comparing it with the

‘fundamental’ kind gold would be entirely inappropriate. What we have here is a

# Gee for instance Wilkerson (1995)
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challenge to the very intelligibility of the present enquiry. How could this challenge be
dealt with?

Again, I do not wish to reject these intuitions. Being aware of their rhetorical potential, I
would rather ask - what direction(s) could they be leading towards, when revealing ‘what
things are’ is at stake? I will outline two alternatives as to what ‘carving nature at its
joints’ points to. Then I will introduce a caveat I already announced in the Introduction to
this thesis and I will explain how, in spite of this obstacle to intelligibility, my enquiry in

the next chapters is to be undertaken.

In contemporary metaphysics, there is a divide - among the possible metaphysical
schemes that could be employed in order to substantiate the abovementioned intuition(s)
- between two basic approaches on how revealing kinds is disclosing ‘what things are’. In
very simple terms, on one approach, being a member of a natural kind is crucial for the
identity of any particular.® On the other approach, kind membership is not taken to be
crucial for the identity of particulars.®* Let me exemplify with two theorists who explicitly
state in their work how they take kinds to ‘carve nature at its joints’ from this point of
view, namely Brian Ellis in his work on laws of nature and David Wiggins in his work on

sortals.

Like all sortal theorists, Wiggins takes sortal concepts to be associated with semantic
conditions of ‘identity and individuation’ that ‘sort out’ which things fall under them and
which do not. In his approach, however, these semantic conditions do not only allow the
users of sortals to count things (an obvious consequence of the capacity to identify the
objects falling under them)®but also, in the case of a certain range of sortals called
‘ultimate’, to establish the truth conditions of a posteriori (absolute) identity statements.
More specifically, for Wiggins, statements such as ‘a is identical with b’ are true if and

only if a and b fall under the same ultimate sortal f and they have the same causal

& Brody (1974, 1981), Denkel (1996), Wiggins (1980); see also Bigelow (1999)

8 See Ellis (2001, 2002), Wilkerson (1995), Lowe (1989, 2006)

% In the traditional sortals discussion, the semantic conditions of identity should allow us to recognize and
count objects. They are associated with relative identity, that is, with objects' identity as objects of a sort or
another. See Geach (1962) and also Noonan (2006)
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history.%

What this means on a metaphysical level is that, should any object a cease to fall under an
ultimate sortal f, it would cease to exist. In other words, the possession of the
characteristics that objects ‘of a sort’ share - characteristics also involved in the semantic
conditions of application for sortals - constitutes metaphysically a sine qua non condition

for preserving the identity and existence of the objects in question.

Converted into the kinds terminology, Wiggins’s contention is that the possession of
certain properties that objects ‘of a kind’ share in virtue of their membership constitutes
metaphysically a necessary condition for the identity and existence of kind members.
Were natural kind members to lose their kind characteristics, they would cease to exist.

Wiggins holds, for instance, that:

‘..the elucidation of the identity ‘a=b’ depends on the kind of thing that a and b are...Consolidating all this
we have a threefold theory...a=b if and only if there exists a sortal concept f such that (1) a and b belongto a
kind which is the extension of f (2) to say that x falls under f - or that x is an f - is to say what x is (in the
sense Aristotle isolated) (3) a is the same f as b, or a coincides with b under f, i.e. coincides with b in the

manner of coincidence required for members of f (Wiggins 1980: 48, italic original, bold added)

‘[Aln individual a’s having ceased to exist at ¢ is a matter of nothing identical with a belonging to the

extension of the ultimate individuative k that is a’s kind' - Wiggins 1980: 67, italics added)

Now, Brian Ellis exemplifies the other branch of the divide. Ellis also thinks that kinds
‘carve nature at its joints’ and reveal ‘what things are’.?” In his rationale however, this role
played by kinds has nothing to do with the individual identity of kind members. As I have
explained in §1.2, in Ellis’ view, the similarities used to demarcate kinds are dispositional
properties and microstructures selected precisely (and only) because they are explanatory
powerful. In his approach, membership to a kind brings ‘what things are’ into the light in
the sense of explaining the behaviours that kind members exhibit. Only properties and

their causal interconnectedness are in focus.

® In other words, Wiggins adopts the view that semantically, sortals have associated ‘absolute’ and not only
relative conditions of identity. I should emphasize that in the present section as well as in chapters 2 and 3,
the term ‘identity’ is chiefly used to refer to absolute identity. Relative identity will only be brought into
giscussion in §3.6, in a clearly specified context.
7 e.g. Ellis (2000: 335)
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Accordingly, the (individual) identity of kind members is eluded from the rationale
underlying Ellis's affirmation that ‘natural kinds carve nature at its joints’ (on his
preferred interpretation of that phrase). Parenthetically, Ellis uses at times the phrase
‘identity of things’ indistinctly, in that it is not clear whether in his argumentation is at
work the absolute identity of particular kind members (qua particulars) or their relative
identity qua kind members; this equivocation reverberates in some of his other
arguments on kinds, which will be looked at in the next chapter. An extended survey of
his work is revelatory though - for Ellis, kind membership has nothing to do with the

absolute identity of kind members, as the following quotes indicate.

‘The individual essence of a thing is the set of its characteristics in virtue of which it is the individual it
is...The kind essence of a thing on the other hand, is the set of its characteristics in virtue of which it is a
thing of the kind it is. Of these two conceptions of essence, the most important one...is the kind essence...

(Ellis 2002:12)

Things behave as they do...not because of any external constraints that force them to, but because this is
how they are intrinsically disposed to behave in the circumstances...I assume that the identities of thing of
the most fundamental kinds are wholly dependent on how they are disposed to act. If protons, for example,
are such fundamental things, then for anything to be a proton it must always be disposed to behave as
protons...protons could not behave according to different laws without ceasing to be things of the kind they

are’ (Ellis 2002: 2-5)

I am reluctant to accept...that the individual essences of a thing belonging to a natural kind includes its
kind essence. Nor do I think that I have to accept this thesis to provide a sound basis for scientific

essentialism.’ (Ellis 2002: 238, italics original)

We see that, on one approach, illustrated by Wiggins, carving nature at its joints via the
kinds scheme is in principle providing (a part of) the conditions of identity for
individuals. On the other approach, illustrated by Ellis, nature is just carved in a different
sense. Each of the two resulting ‘branches’ admits various detailed interpretations,
specifying additional metaphysical characteristics that kinds are taken to have and
consequently articulating the ‘being’ of kind members (i.e. ‘what they are’ in virtue of
their membership). For Ellis for instance, as I have outlined in chapter 1, natural kinds are
characterised by ‘essential’ properties and kind members instantiate substantive

universals arranged in a hierarchical structure. For Wiggins, members of any natural kind
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share a certain ‘principle of activity’, which is ‘nomologically grounded’ in causally

efficient properties discovered a posteriori.?®

I cannot claim that this divide is the very crucial one for elucidating the crux of intuitions
attending the natural kinds theme. In other words, I can accept that one may attempt to
tackle in a different way the substance of the intuition(s) in question.?? Nonetheless, for
my purposes it is sufficient that undeniably, this is an important divide. In its light, my
enquiry in the next two chapters can be plausibly undertaken, in spite of the problems of
intelligibility I have portrayed in this section. The guiding rationale will be the following:
natural kinds can be taken to carve nature at its joints down to the identity of their
members or not. If identity is indeed involved in circumscribing a ‘basic ontology’,
providing an ‘ultimate classification’, revealing 'what things are’, etc., then there is no way
diseases could be natural kinds. In other words, there is no way the identity of an
organism could depend on whatever diseased traits it may acquire. This is the very caveat

of my enterprise, which [ had mentioned in the Introduction.

However, if identity is not involved, then for every metaphysical feature that is present in
the case of the gold kind, we could find a correspondent in the case of the Graves’ Disease
kind. Whatever ‘essential’ properties are said to be possessed by the members of the gold
kind, similar ‘essential’ properties could be said to be possessed by the members of the
Graves’ Disease kind. If a substantive universal was said to be instantiated by the gold
kind members, then I will claim that there is no reason why the Graves’ Disease kind

members should not also instantiate a Graves’ Disease substantive universal, and so on.

I will follow the latter side of my rationale, in which identity is not explicitly involved, in
chapter 3, by using the criteria of membership as means of comparison between the
Graves’ Disease kind and the gold kind. Prior to that, however, some of these criteria of
membership (namely requirements VIb, VII and VIII) will be scrutinized in chapter 2, as

part of a more general, metaphysical discussion of the identity-sense of carving nature at

% Cf. Wiggins (1980 : 77-83 et passim). See also Weatherson (2002) for a discussion.

I could accept for instance that instantiating substantive universals or not is another important divide, as
I think Lowe would claim (Lowe 2006). My divide, however, criss-crosses all the other differentiations,
insofar as no major metaphysical aspect is neglected in my discussion. I do not ignore for instance that
natural kind members could be said to instantiate substantive universals. Indeed, I shall discuss this aspect
extensively in the next chapter. I am just trying in this section to deal with a set of intuitions.
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its joints. These three requirements, I will argue, are related to the identity sense of
carving nature, in that only if the identity of kind members depends upon their
membership, are these requirements justified. Thus, I will show that the problems of
essences, substantive universals and processes - i.e. the specific metaphysical problems
we are confronted when questioning the justification of these requirements - are quite
innocuous for the existence of medical kinds, if the identity sense of ‘carving nature at its

joints’ is not explicitly invoked. *°

As to the very justification of this identity sense of ‘carving nature’, in turn, I will show
that it faces huge epistemological problems, the main reason being that the notion of
identity is primitive.®' I do not think that these epistemic difficulties can be overcome and
I will offer at the end of chapter 3 some reasons for such scepticism. However, I will not
draw a definite conclusion as to whether this identity sense of ‘carving nature at its joints’

is tenable or not.

°° One consequence of this argument, in chapter 3, will be that to deny that the ontology of gold kind
members is on the same metaphysical level with the ontology of Graves diseased organisms is to tacitly
appeal to the individual identity of kind members.

%In the sense in which about identity, as a primitive relation entities bear with themselves, nothing
informative can be said. See (Lowe 2001:44-47), Oderberg (2007: 117) and Mackie (1994). I will not discuss
which of these two senses of carving nature is correct, from a metaphysical point of view; see § 3.6
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CHAPTER 2 ESSENCES, SUBSTANTIVE UNIVERSALS AND PROCESSES

INTRODUCTION

This chapter is dedicated to an analysis of three criteria of natural kind membership -
criteria VIp, VII and VIII (the N&S, non-overlapping and non-phase requirements,
respectively) — vis-a-vis the identity sense of carving nature at its joints. These criteria ask
that (candidate) natural kind members should have necessary and sufficient conditions of
membership (criterion VIb), that no two natural kinds could share members except when
they are in a species-genus hierarchy (criterion VII) and that these members should not
instantiate the kind specific-properties as part of a process in which more fundamental
kinds are involved (criterion VIII). In other words, it is demanded that the ‘divisions in
nature' corresponding to natural kinds should be clearly delineated (non-fuzzy), non-
overlapping (except in a genus-species hierarchy) and non-phase (non-implicated in
transitory transformations).”” What I want to argue is that that without invoking the
diachronic identity of kind members, these requirements are groundless and that
theorists appeal tacitly to the identity-related sense of carving nature when setting them
forth.

My starting point in analysing criteria VIb and VII is the existence of determining
properties and their patterns — the metaphysical backdrop that, as we have seen in §3.1,
circumscribes the inductively rich kinds. Now, if we simply followed the patterns in
which the determining properties are co-instantiated, we would find some 'divisions' that
are fuzzy and criss-crossing, and other 'divisions' that are more clear-cut, as it were. Why
should we consider the latter divisions ontologically higher than the former, in the
pursuit for natural kinds? It is clear that, in order for the N&S and non-overlapping

requirements to be justified, natural kinds should represent something more than groups

*In the notation I have introduced in chapter 1, criterion VIb says that, for any individual a, member of a
kind K, the determining properties part of the pattern [p1, p2,...,pn] should be necessary and sufficient for
membership. Criterion VII requires that, were a to also be a member of a different kind K*, then either K
and K* are identical or they are situated in a species-genus hierarchy. Criterion VIII asks that the pattern
[Py, p2,..,pn] should not represent a phase of a more fundamental pattern possessed by a.
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of particulars sharing (patterns of) determining properties.

These requirements could be justified, by introducing new elements in the metaphysics of
kinds, in two (more or less related) ways. One way appeals to 'essences' (and ‘essential’
properties) attached to kinds (or possessed by kind members). The other appeals to
substantive universals said to be instantiated by kind members. I will argue, nonetheless,
that what we end up with, when appealing to such metaphysical elements, is a chicken
and egg dilemma. The dilemma goes as follows. When looking at the patterns of
deterrhining properties, should we pick up - among the ‘candidate’ divisions in nature
that could correspond to natural kinds - only the non-overlapping and non-fuzzy ones
because natural kind members are supposed to instantiate ‘essential’ properties and/or
substantive universals? Or should natural kind members instantiate ‘essential’ properties
and/or substantive universals because the divisions in nature corresponding to natural

kinds are supposed to be non-overlapping and non-fuzzy?

I want to indicate in §2.1 and §2.2 that there is a vicious circle between, on the one hand,
characterising in a certain way the metaphysical category of natural kinds (and the
divisions of nature corresponding to them) and, on the other hand, attributing to natural
kind members - which are already taken to (co-) instantiate (patterns of) determining
properties, on a minimal interpretation - certain other types of instantiation. That the
properties forming the patterns in question are not only determining but also ‘essential’
(on a certain construal of the essential) does not avoid the vicious circle, I will argue.
Similarly, that the properties forming the patterns in question are not only ‘determining’
but their possession follows from the instantiation of a substantive universal, does not
break the vicious circle. Of course, I will argue that the vicious circle can be broken down

only if the identity-related sense of carving nature at its joints is appealed to.

My argumentation in §2.1 and §2.2 is intended to cover both criteria VIb and VII (N&S
and non-overlapping requirements). Indeed, my point is that both of them are justified
only if the identity of kind members is appealed to. However, for the ease of exposition, I
will mainly discuss the N&S requirement and will come back to criterion VII whenever it
is necessary to point out that the same treatment applies to it as well. To emphasize,

everything that will have been said about criterion VIb is also perfectly relevant for the
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non-overlapping requirement.

In §2.3 I turn to criterion VIII and the problem of the phase/non-phase distinction. I
begin by accepting that intuitively, we have a certain range of kinds that appear to be
phase kinds, i.e. appear to result from picking up (patterns of) properties that are only
instantiated by particulars because they are engaged in certain (more or less transitory)
processes. I ask, however, what is the justification for the commonsensical phase/non-
phase distinction that underlies our usual dismissal of certain kinds as phases of more
‘fundamental’ kinds. I focus on what I consider the best philosophical defence in the
literature of this commonsensical phase/non-phase distinction, namely Jonathan Lowe’s,
and argue that it fails in its current form and that its only hope is the adoption of the

identity-sense of carving nature.

What is interesting about Lowe’s position is that the diachronic conditions of identity for
objects do play a role in defending the common-sense phase/non-phase distinction.
These conditions are not linked with (non-phase) kind membership, however, but with
more general categorizations of objects (in material, artefactual and biological strata).
Lowe claims, among others, that unless these conditions of diachronic identity are
accepted, the perspective of the number of natural, non-phase kinds multiplying greatly
above the number of kinds commonly accepted (the so-called ‘Heraclitan’ threat) and/or
reducing greatly below the number of kinds commonly accepted (the so-called ‘Spinozan’
threat) would be un-escapable. My point will simply be to show that these Heraclitan

and Spinozan threats cannot be repelled by Lowe’s strategy.

Of course, I will not want to suggest at all that it is meaningless to talk about phase kinds.
I simply want to say that insofar as criterion VIII is used to rule out special science kinds
as phase kinds, then the only chance to do so is by adopting the identity sense of carving
nature at its joints. That the alternative of having special science kinds as non-phase
kinds entails some form of ‘Heraclitanism’ does not represent in the least a catastrophic
perspective. Such a possibility should simply make us re-think the phase, non-phase

distinction, in other terms than the commonsensical ones.
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§2. 1 ESSENCES AND ESSENTIAL PROPERTIES — THE LOCKEAN STRATEGY

One way of justifying why the patterns of determining properties should fulfil the N&S
(and the non-overlapping) requirement(s) is to claim that the characteristic properties of
kinds are not only determining but also ‘essential’. In this line of justification, the
necessary and sufficient conditions for membership should circumscribe 'essences’ of
natural kinds. Such 'essences’ are evidently missing in the case of fuzzy (and/or

overlapping) kinds, in which we only find patterns of determining properties simpliciter.”

I will show in § 2.1.1 that, for all the kinds that fulfil the requirement(s) VIb and VII, the
'essential’ denomination attached to their characterizing properties is only a ‘tag’. Just
employing such a tag does not add anything to the nature of the properties in question
(and hence to the nature of the divisions of nature they characterize). Such properties are
ultimately determining properties. Hence, criteria VIb and VII are unjustified and their

only justification, I argue in § 2.1.1, is the identity sense of carving nature.

I should stress that I do not intend to question (or even enter into the discussion of)
whether kind members that do fulfil in the actual world certain N&S conditions would
also have to fulfil them in all possible worlds. That debate concerns whether, for example,
the division in nature that corresponds to the (natural) kind gold is metaphysically
necessary circumscribed by a certain (non-fuzzy) set of properties. What I ask in this
section is a different question: why should the divisions of nature (the groups of
particulars with certain similarities) that correspond to natural kinds be so and so? In
other words, my employment of the ‘should’ modal level here is intended to question a

certain characterization of the metaphysical category of natural kinds.

% e.g. Wilkerson (1995:61-88), Harré (1974) e.g. Wilkerson (1995:61-88), Harré (1974). Note that the N&S
and/or the non-overlapping requirements do not entail the existence of ‘essences’ and ‘essential’ properties.
‘Essences’ could be brought in as a possible justification of these requirements, in a philosophical
argumentation, and, as I have already mentioned, substantive universals represent a possible alternative
justification. One could argue that, conversely, ‘essential’ properties do not entail these requirements,
simply because ‘essential’ properties could be construed as being only necessary for membership (Bird,
2009). At any rate, as I have mentioned in chapter 1, the very term ‘essential’ has an extremely complicated
semantics in that there are at least four senses of it that are invoked in the natural kinds discussion. What I
will try to show in the following is that, in a sense, there is a relation of de dicto entailment between (a
certain construal of) essential properties and the N&S and non-overlapping requirements and that the de re-
de dicto slip hinges on an equivocation between certain senses of the essential.
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Were natural kinds turn up not being characterized by criterion VI, this would be
consistent, | believe, with arguing that the division of nature corresponding to gold is
non-fuzzy in a metaphysically necessary (or only physically necessary) way, if the
argument employed causal explanations for why certain properties are co-instantiated in

perfect clusters.

That is to say, the argumentation that (the division of nature corresponding to) gold is
metaphysically necessarily circumscribed by a certain set of properties, should not

(uncritically) use as assumption(s) that

i) gold is a natural kind
i) ii) all natural kinds fulfil the N&S requirement
iii) iii) any metaphysically possible world should possess the same structure of natural kinds as the

actual world

iv) iv) in the actual world, gold is characterized by such and such properties
in order to derive the conclusion that

v) in any metaphysically possible word, gold fulfils the N&S requirement (and is characterized by such and

such properties).*

Premise ii) needs to be argued in favour of separately, and not taken for granted,
irrespective of what is the case with certain divisions of nature in the actual (or any

possible) word.

§2.1.1 THE LOCKEAN STRATEGY

What are the ‘essential’ properties that supposed to form the necessary and sufficient
conditions of membership for non-fuzzy kinds? When discussing them, the kind theorists

embracing the N&S requirement appeal, ultimately, to the terms in which one would

% Parenthetically, premise iii) is employed by authors like Ellis (see Ellis et. al. 1992, Ellis 2008:146) who are
interested in the metaphysical necessity of natural laws, and is quite disputable. Without premise iii) the
conclusion that can be derived, at best, is that in any physically possible word, gold fulfils the N&S
requirement (and is characterized by such and such properties); see Lange (2004) for a critical stance.
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describe determining properties. That is, they are described as the properties that explain

(i.e. produce) observable behaviours.

It should be said that the rationale employed by the kind theorists in question belongs to
a certain Lockean tradition. Just as Locke, whom they cite or mention explicitly, these
theorists insist upon the conventional nature of the classifications based on observable
(secondary) properties. The claim is that the observable properties are mind-dependent
and/or relational and thus (in my terminology) the resulting kinds fail to fulfil criterion I.
The observable properties (assimilated more or less to Locke’s secondary qualities) are
contrasted with the micro-structural properties (which are taken to correspond to the
Lockean primary qualities). The latter are adverted, on the one (rhetorical) hand, to be
able to show 'what things are' and to ‘carve nature at its joints’, in virtue of their causal
roles. On the other hand, they are said to jointly form 'Real Essences' shared by all the
members of natural kinds.®> The sense of carving nature at its joints involved in the entire

discussion is the non-identity related one.

Brian Ellis, one of the kind theorists presented in chapter 1, follows this rationale. Ellis
looks in his expository passages at chemical elements and compounds and compares their
micro-structural properties with the superficial properties we can observe.®° The former
properties are to be preferred to the latter, argue Ellis, because the former are intrinsic
whereas the latter are relational (the most often cited example of observable, relational

property being colour), and also because the former are attended by causal powers, etc. in

% Of course, as | have already mentioned, apart from the Lockean way, there is a different, semantic vein of
argumentation for essences that is often appealed to. In this vein, the term 'gold’ for instance, should pick
out its reference in all possible worlds in which the reference exists. Since I am primarily looking at
metaphysical arguments, this Kripkean vein will not be discussed here in any detail. This was one of the
main assumptions of this thesis, as stated in the Introduction to this thesis. I will point out at the end of
this subsection how a critique of the Kripkean strategy could directly spin off from the present
argumentation. For a fully-fledged criticism of Kripke, see Lowe (2007a), Lowe (2008), Mellor (1977) Salmon
(1979) and Salmon (1982). See also Mumford (2005, esp. pp. 426, 427) for an argument showing that, on
scrutiny, the Kripke/Putnam strategy is not different at all from the Lockean strategy employed by Ellis et.
al.

% See Ellis (2008: 140, 2002: chapter 4). As I have discussed in §1.2, Ellis divides the micro-structural
properties in two sorts: the causally efficient properties and the so-called structural properties, namely the
properties underlying similarities in shape, spatio-temporal arrangement of various components, etc. How
structural properties can be part of necessary and sufficient conditions is a problem that cannot be solved
by the Lockean strategy. In order to deal with it, Ellis appeals to substantive universals and I shall look at
this alternative/complementary strategy in § 2.2.
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the sense that they produce the latter.®” Crucially, Ellis adds, the kinds characterised by

such microstructural properties should be non-fuzzy.

‘The intrinsic properties and structures of things are what make them what they are. They explain how
things are disposed to behave, just in virtue of how they are constituted, and what the causal powers of
their constituents are. But this is precisely what Lockean real essences are supposed to do. Therefore, the

intrinsic properties and structures of things are their Lockean real essences. (Ellis, 2001: 31, italics added)

However, one could point out, the fact that the intrinsic properties and the structure of
things explain how things are disposed to behave simply makes those properties
determining. Of course, the tag of ‘essential’ or ‘being part of real essences’ can be
stamped upon them, but nothing in the existence of determining properties as such,
justifies taking only those particulars that instantiate non-fuzzy, clear-cut patterns of
such properties as natural kind members. Why then should we rule out fuzzy kinds as

candidate natural kinds? Ellis seems to be aware of this aspect and continues:

It is important to understand that things could have Lockean real essences even if no natural kind
existed...Therefore, for natural kinds to exist, it is not enough that things should have Lockean real
essences. Things belonging to different natural kinds must have clearly distinct real essences. There cannot
be any borderline cases between the real essences of different natural kinds because, if there were, the
distinctions between kinds would be superficial, as for example, the blue/green distinction is, having no basis
in the underlying reality. For natural kinds to exist, there must be discreteness or discontinuity at the most
fundamental level. If objectively different kinds of things exist in nature, the distinctions between them

must be there in their intrinsic natures for us to discover.’ (Ellis, 2001: 31, italics added)

Ellis notes that we could have ‘real essences’ possessed by members of certain kinds
which are fuzzy (and overlapping) in the sense that the superficial properties and
behaviours of such members would be explained by their microstructures. It is just that
the microstructures in question would not be exactly similar for all the members of such

kinds (and such microstructures would overlap).

However, we see that Ellis dismisses such kinds as un-natural and arbitrary with what
appears to be a sleight of hand. Ellis compares the problem of figuring out the

membership of individuals in borderline cases (cases in which kinds overlap, or the

7 See Ellis (2001: 31)
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individuals in question do not seem to share a sufficient part of a cluster characterising a
fuzzy kind) with the problem of deciding over the mind-dependency of relational
properties, like colour supposedly is.® This does appear to be a sleight of hand because, if
we searched for the way the determining properties agglutinate, the distinctions between
the clusters of properties we would find are not ‘superficial’ and ‘with no basis in the
underlying reality’. The regions of density one could find in the multi-dimensional space
of (determining) properties for medicine and special sciences in general, are not arbitrary
and the properties in question are just as real as the determining properties to be found in
chemistry. Only if one already accepts the N&S (and non-overlapping) requirement(s)
does the possible existence of borderline cases imply that fuzzy (and overlapping) kinds

are arbitrary.

Ellis was one of the authors introduced in chapter 1 because his views are indeed
representative for a very large number of kind theorists. On the issue of ‘essences’, Ellis
does at least appear to recognise problems that are not even considered by other kind
theorists adhering to criterion VIb. The latter are happy to take up the Lockean idiom and
claim that nature is surely carved at its joints when we speak about ‘essences’. Since this
strand of argumentation has been hugely popular in the natural kinds discussions, (so
much that the entire debate seemed to be reduced to whether kinds have essences or
not), it is worth looking at two more illustrations of it. Take for instance the

argumentation employed by Wilkerson in his (1995):

"...something is a member of a natural kind if and only if it has a real essence, that is, an intrinsic property or
set of properties that is both necessary and sufficient for its being a member of that kind. The word 'real'
crept in, not just as a historical reminder of Locke's distinction between real and nominal essences, but as a
philosophical reminder that we are here concerned with essences that are de re, not de dicto, essences that

lie in the things themselves and not in our beliefs, thoughts, theories or remarks about them' (Wilkerson,

1995: 109)

What are the 'essential’ properties, according to Wilkerson, and how can their existence

justify the N&S requirement? Obviously, in order to surpass the chicken and egg dilemma

o8 Parenthetically, what Ellis ignores is that one could take colours as intrinsic properties if one makes the
differentiation between the instantiation of a dispositional property and the manifestation of the associated
disposition; see Bird (2005) who discusses the respective differentiation.
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mentioned in the introductory part of this chapter, tautological definitions of essential
properties should not count as satisfactory for grounding this requirement. That is,
defining the essential properties as those properties that are possessed by all (and only)
the members of a kind should not be considered a convincing justification for why only
some of the patterns of determining properties we find in nature, i. e. the non-fuzzy ones,
should count as natural kinds.®® Something else should ground such definitions. What

could this additional ingredient be? Wilkerson writes:

‘Now, if we are realists [about kinds] we are bound to consider how things are 'in nature' and to wonder
whether the kinds distinguished in our theories are natural kinds. To use Plato's familiar analogy, we must
wonder whether we are carving at the joints of nature [...] when we identify something as a member of a
natural kind, we are in principle able to explain a wide range of its properties, including the apparently
superficial properties. The real essence of such a thing not only determines its proper de re classification
....but also directly explains many of its properties...It is precisely because gold has the atomic number 79

that in normal atmospheric conditions is malleable, fusible, soft and heavy' (Wilkerson, 1995: 30, 55)

For Wilkerson then, the essential properties are, evidently, the properties shared by all
and only the members of natural kinds. They are also characterized as micro-structural,
intrinsic properties that show 'what things are' and (by) explain(ing) the behaviour and

properties of kind members. This is insufficient though.

If one puts aside the rhetorical exclamations concerning nature being finally cut at its
joints and the things having revealed at last their 'being’, there is nothing added to the
nature of those properties in Wilkerson's argumentation, aside from the features I

previously discussed with regard to the determining properties.

'T suggest that, if we are to produce an interesting account of natural kinds, we should insist that members
of natural kinds, and the corresponding real essences, must lend themselves to scientific investigation...It is
precisely because gold has a certain atomic number that it has certain characteristic properties (its being
malleable, fusible, etc.)[...] greetings, nations and banknotes ...do not lend themselves to any sort of precise
scientific investigation. By the same token, we should insist that natural kind predicates are inductively
projectible, whereas other predicates are not. If I know that a lump of stuff is gold, or that the object in
front of me is a narcissus, I am in a position to say what it is likely to do next, and what other things of the

same kind are likely to do [...] since scientific generalization involves exploring the causal powers of things,

% Wilkerson does appear to acknowledge that, without drawing any consequences though; see Wilkerson
(1995: 31, 32)
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and since causal powers must be constituted or realized by intrinsic properties, the real essences of natural

kinds must be intrinsic rather relational properties. '(Wilkerson, 1995: 32-33, italics added)

The majority of kind essentialists employ the same type of arguments. In these
arguments, on scrutiny, the 'essential’ properties of kinds are nothing more or less than
determining properties. Take also Harré's view on kinds, developed originally in his (1974)
and recently re-espoused with minor modifications in his (2005). Harré, just like Ellis,
focuses on the example of chemical classifications. Harré reminds us in the very

beginning what the essential properties for kinds are supposed to be.

“ESSENCES: A REMINDER 1. Properties of kinds a. Proprium: properties found in or displayed by every
instance of a kind. b. Essence: properties necessary for a being to be a member of a kind c. Accident:
properties found in some instances of a kind. Accidental properties displayed by some individuals in a
group cannot be part of the essence of the kind. [...] Essences are sets of properties selected according to
various criteria from the propria. In philosophical writings, ‘essences’ have four main features: i. They are
immutable, the essence of a kind cannot change. ii. They are indivisible, a subset of the constituent defining
properties of an essences is not an essence. iii. They are necessary, unless a being displays the properties
defining the essence it is not a member of the kind. iv. They are infinite, that is an indefinite number of

actual beings may realize an essence” (Harré, 2005:10)

Nevertheless, nothing in this generous exposition goes beyond the tautology that
essential properties are those properties whose possession is necessary and sufficient for
membership. A few passages later, the reader gets a dose of Lockean distinctions and

quotes, and is told that the 'essential properties (of kinds) tell us 'what things are'.

“Though the concept of ‘essence’ is as old as philosophy, the way that chemists think in terms of essences,
though the word may never cross their lips, has its origins in the writings of John Locke (1690) and Robert
Boyle (1666). Here is Locke’s famous exposition of the distinction between nominal and real essences.. . . its
essence, which is nothing but that abstract idea to which the name is annexed, so that everything contained
in that idea is essential to that sort. Whatever we use to distinguish substances into sorts ‘. . . I call by a
peculiar name, the nominal essence to distinguish it from the real constitution of substances upon which
depends this nominal essence and all the properties of this sort, which . . . may be called the real essence’
(Locke, 1690: Bk 3, Ch 6, Sect 2)....The real essence of type or kind is the cluster of properties necessary and

sufficient for a being to be an instance of a type or a kind” (Harré, 2005: 10-11, italics original)

As in Wilkerson's case, one could ask though - what are the 'essential’ properties, beside
the fact of their possession being necessary and sufficient for kind membership? Well, it
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turns out that they are the intrinsic, structural properties that can be indicated as
causative factors for the observable properties and behaviour of their bearers.'® I
conclude that ‘Essential’ properties, construed in the Lockean tradition, cannot justify the
N&S requirement. The Lockean strategy amounts to circular reasoning that defines de

dicto the divisions of nature corresponding to natural kinds as being non-fuzzy."

As specified in the Introduction to this thesis, I am concerned here with the metaphysical
side of the discussion over (natural) kinds. To be sure, one can argue, from a semantic
point of view, that the additional ‘ingredient’ needed in order set aside the de dicto charge
vis-a-vis the essential properties is the way our kind terms behave.'® As [ have already
mentioned, there are convincing critiques of this semantics-based strategy intended to
justify the N&S requirement but the final part of this sub-section I would like to indicate

very briefly my version of the critique.

One can start by defining kind terms simpliciter, as the terms that refer collectively to
particulars and are simply to be distinguished from singular terms (which refer to single
particulars). Kind terms, of course, could refer to particulars exhibiting various types of
similarities - that is, they could refer to divisions of nature that are non-fuzzy (and non-
overlapping) or to fuzzy and overlapping ones. Now, my criticism would be that, in nuce,
the semantic strategy amounts to categorising only the kind terms referring to the former

type of divisions as natural kind terms. This is why.

The argument employed by Kripke et. al. has, in my idiom, roughly the following form:

i) the kind term ‘gold’ pick up in all possible worlds the same division of nature

it} in the actual world, the respective division of nature fulfils the N&S requirement and the necessary and

sufficient conditions are represented by such and such properties

100

Harré, 2005: 12

'Several of Locke’s commentators (Ayers 1991, Uzgalis 1988, Crane 2003) have underlined this point with
regard to his argumentative intentions, as such. Mumford (2005) addresses a critique to Ellis's 'essentialism’
that is very close to the argument I present in this section. For kinds to have essences, says Mumford, the
conditions of membership should be necessary and sufficient and ‘...there should be something else,
something else about the properties characteristic of kinds that makes them 'essential’ (Mumford, 200s5:
424). Ellis misses the point in his (2005) reply when he re-states his point that basically, the essential
properties are determining and nothing above (Ellis, 20057 465-7)

'* See Soames (2006) for instance
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iii) for the respective division of nature to be the same, it should be characterised by the N&S requirement,

Hence,

iv) in all possible worlds, the kind term ‘gold’ picks out the division of nature characterised by such and

such properties.

In Kripke’s formulation, premise i) says that the kind term ‘gold’ is rigid and premise ii)
says that the reference of ‘gold’ is discovered in the actual world by a posteriori scientific
enquiry. Premise iii) says that in virtue of the necessity of identity, terms that are co-
extensional in the actual world are co-extensional in all possible worlds and the
conclusion iv) states that (metaphysically) necessarily, gold is whatever microstructure is
discovered a posteriori scientific enquiry."” This semantic argument, if valid,'** could be
used in order to infer something about the metaphysical category of natural kinds only if

the following corollary was added:

a) ‘gold’ is a natural kind term

b) ‘gold’ refers to a division of nature that necessarily fulfils the N&S requirement;
hence

¢) necessarily, natural kinds fulfill the N&S requirement.

However, to hold this corollary is to categorise only the kind terms that refer to the non-
fuzzy type of divisions of nature as natural kind terms.””® And this is just a linguistic
formulation of the rationale which, I have shown, is underpinning the metaphysical

arguments of the theorists adopting the Lockean strategy.

'3 See Kripke (1980) and Soames (2006)

"¢ and there are serious reasons to think that it is not, Cf. Stewart (1990) for instance, but this aspect need
not concern us here

"% To stress, this critique represents merely a re-formulation of the general critique addressed to Kripke by
various authors; see for instance Lowe's (2007) and (2008) discussion.
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§2.1.2 ESSENTIAL PROPERTIES AND IDENTITY

I have argued in the previous sub-section that ‘being essential’ is a simple tag employed in
connection with certain properties, in order to make the N&S requirement acceptable. I
have shown that the supposed justification for this requirement is circular. Natural kinds,
it is claimed, could only be those that possess essential properties, where essential
properties are those part of necessary and sufficient conditions. We have here two
definitions that sustain each other in what reveals itself as a stipulation about the
metaphysical category of natural kinds - a definition about those kinds that are natural
and about the type of properties characterising the natural kinds. The tag of ‘essential’
attached to the determining properties is unjustifiably linked with a label attached to the

category of natural kinds, as it were.

To be sure, the informal way of speaking about ‘tags’ and ‘labels’ in this context might not
be the most happy choice. A more adequate analysis of the problem is to say that
theorists like Ellis, Wilkerson and Harré - who work in the Lockean tradition and, I
should add, employ (actively) a certain sense of carving nature at its joints - make use of

an equivocation between different meanings of ‘the essential’.

I have differentiated in chapter 1 between three main senses of the essential that should
be neatly distinguished - i) as explanatory powerful (on the epistemic side) or causally
efficient (on the metaphysical side) ii) as part of N&S conditions and iii) as contributing
to the identity of kind members.”®® The equivocation at issue involves in its argumentative
ramifications all three senses of the essential. So far, I have described the back and forth
between i) and ii), which amounts to categorising properties that are (minimally and)
adequately picked out by i) as falling (also) under the heading of ii) and hence leads to a
de dicto reasoning about the metaphysical category of natural kinds. Let there be a kind K

characterised by the pattern of determining properties [p,, p,, ....pn] and an individual a

"“$Just to make matters worse, Ellis refers sometimes to the N&S requirement using roughly the phrase

‘identity of kinds’ (See Ellis 2001: 19, 52, 75, 246). However, for keeping decently clear a terminology that’s
already entangled (in the literature and in my own discussion as well) I shall continue to refer to criterion
VI, as the N&S requirement. Ellis's idiom for the N&S requirement is worth bearing in mind though because
it is I believe connected with a certain tacit use of the identity-sense of carving nature at its joints, a use that
I shall return to a bit later.

68



that instantiates all of [p,, p,, ....pn]. To employ the inference - if a lost, say, the property
p5, then it would not be any more a member of the kind K, were K to be natural - amounts
to a de dicto decision (based on the semantics of the ii) sense of the essential) about the

nature of the metaphysical category of natural kinds.'”’

However, the equivocation at work in the arguments of Ellis et. al. involves the iii) sense
as well, mainly because the N&S requirement could be justified only if the identity of a
depends on all of the [p,, p,, ....pa] properties. If it did depend, then a could not lose p;and
remain a member of the kind K, for the simple reason that after the change, we would
have instead of a another individual. Hence, to explicitly invoke the ii) sense of the
essential and claim that kinds should have necessary and sufficient conditions of
membership is also to equivocate between ii) and iii). In fact, this last equivocation boils
down to appealing tacitly to the identity sense of carving nature at its joints and [ will
come back to this aspect shortly. Prior to that, I should add a few remarks about criterion
VIIL.

I have said in the beginning of this chapter that I will treat criterion VIb and VII (N&S and
non-overlapping requirements) together. Most of the time, criterion VII is advanced
complementary to criterion VIb in that it is assumed that if something fulfils criterion
VII, then it also fulfils VIb. In my view, they are (also) related in the sense that their only

valid justification would have to appeal to the identity of their members.

There are numerous criticisms that can be addressed to criterion VII. Amongst them, one
of the simplest and most effective merely points out that the exact sciences are rife with
criss-crossing classifications - think for instance of how elements in chemistry could be
classified into metals/non-metals and solid/liquid/gaseous. **® However, we can also
advance the same type of argumentation I have employed vis-a-vis criterion VIb, with

respect to the presence of a certain vicious circle.

“'This is somewhat ironical, if we recall that a basic ingredient of the Lockean strategy is to contrast the
‘real essences’ with the ‘nominal’ essences and emphasize that the latter are merely de dicto definitions that
could at best be useful for recognizing natural kinds; see Wilkerson (1995) for instance.

**8See Khalidi (1998: 40,41,50). Khalidi also notes in his (1993) discussion of kinds as carving nature that
criteria VIb and VII are connected.
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Let there be two kinds K and K* characterised by the patterns [p,,p,,....pn] and [pa, P3---Pn,
Pnwl] Tespectively, which overlapped (without being in a hierarchy), in the sense that an
individual a instantiating [p,,pa,....pn, Pnvi] Was @ member of both. To argue that at least
one of them could not be natural, is to stipulate something about the metaphysical
category of natural kinds, insofar as the properties involved are just determining
properties.” The non-overlapping requirement would be justified, again, only if the
identity of (natural) kind members depended upon their membership. Suppose that a lost
the property pn. in a process characterised by spatio-temporal continuity, continuity of
causal history, etc.”® From the point of view of its membership in K, the individual
resulting from the process should be (numerically) identical with a. From the point of
view of its membership in K*, the individual in question should be different from a, since
the kind membership (one of the necessary conditions for identity preservation) was

lost.™ We would thus have a violation of the tertium non datur principle.

What the non-overlapping and N&S requirements can at best achieve is to avoid certain
intuitive 'paradoxes’ of criss-crossing and fuzziness, by precluding the ‘essences’ of kinds
from 'mixing up' or 'being chopped'. These ‘paradoxes’ are associated with a certain

12

construal of kinds as ‘entities” and are also made possible by a tacit appeal to a certain
set of assumptions. Here again is Ellis, explaining why chlorine is a natural kind, given

that it fulfils the two requirements.

"*See for instance Ellis (2005b:376, 2005a:463,464, 466) in which Ellis just argues that natural kinds should
be mind-dependent and that ‘on inspection, it is clear that the ways in which reality is divided are not
mutually independent, but have a natural hierarchical structure’ (Ellis, 2005a: 466).

"°One could mention here any other conditions, beside natural kind membership (our present hypothesis),
upon which various authors think that the numerical identity of individuals might depend. Ellis (2001: 239)
mentions only causal and temporal history for instance. Lowe introduces beside spatio-temporal continuity
certain criteria specific for three categories (material objects, artefacts and living beings) like the
preservation of matter, for material, inanimate objects; see Lowe (2001: 55, 56,174 -178). More on Lowe’s
criteria of identity will be discussed in § 2.3

" See also Mackie (1994: 323). I have framed this example to suit the views of someone who adhered both to
criteria VIb and VII because usually the theorists who adhere to one also stick to the other. But the example
could be adapted also for the case in which VII was upheld and VIb rejected, that is, the case in which K and
K* were cluster kinds. In this alternative scenario, we could imagine a to lose not only p,,, but a sufficient
part of the pattern [p,,p,,...-Pn, Pnsi) Such that it would not be any longer a member of K* but it would still be
a member of K.

"*The assumption that kinds are some sort of entities is mentioned in Bird and Tobin (2008), in direct
connection with (what I have. called) requirements VII and VIy. For an earlier reference, see for instance
Donnellan’s discussion of Putnam’s essentialism in Donnellan (1973)
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‘What is true of the chemical kinds is not true of biological species. The existing species of animals and
plants are clusters of morphologically similar organisms whose similarities are due to their genetically
similar constitutions. Our species concepts are therefore generic cluster concepts. They are not, however,
generic kinds that are categorically distinct from one another, as the generic chemical kinds are. The
species “elephant” has a number of sub-species, which are sub-clusters within the elephant cluster. These
sub-species are distinct enough to be reliably distinguished morphologically, and sufficiently different
genetically to be said to be different kinds of animals. However, if we broadened our vision to include all of
the ancestors of the current elephants in the world, we should find, I think, that the morphological clusters,
and the genetic clusters that explain them, would shift about as we go back in time, and would eventually
overlap. Therefore, neither the generic species nor any sub-species of elephant is a natural kind in the same
sense as the generic and specific chemical kinds are. Chlorine, for example, is a generic chemical kind, the
species of which include the various isotopes of chlorine. But there is no species of chlorine existing now or
at any other time that could possibly be a species of any element other than chlorine. Chlorine, the generic

kind, has a fixed nature, and each species of chlorine has its own fixed nature. (Ellis 2008: 140-1)

Why do the ‘mixing and chopping’ of ‘essences’ appear paradoxical?"® Because, I further
wish to claim, the identity of kind members is tacitly appealed to in framing such
scenarios. Take the classical example of the cyclist and the mathematician paradox
formulated by Quine," which perfectly parallels the intuitive image that Ellis appeals to.
If we accept, says Quine, that mathematicians are necessarily human and not necessarily
two legged, and cyclists are necessarily two legged and not necessarily rational, it would
follow that a person who is both cyclist and mathematician is and is not necessarily
rational, and is and is not necessarily biped. Quine regards such ‘criss-crossing’ situations
as paradoxical (which, in our context, parallel the paradox of ‘mixing’ of essences for
kinds which fail the non-overlapping requirement) and employs them in order to reject

the notion of ‘essence’ (and the associated notion of necessity).

Ellis appeals, as we have seen, to similar examples, which are also regarded as paradoxical
(and in order to see this more clearly, we need only think of ‘mathematicians’ or ‘cyclists’

as candidate kinds). However, Ellis prefers to retain the notion of essence, and dissolves

'8 For clarification, in this particular context of intuitive ‘paradoxes’ arising out of violations of criteria VI,
and VII, I employ the term ‘essence’ with regard to the construal of essential properties are causally
efficacious properties - the determining properties. On the other hand, what I ask is how could authors
like Ellis et. al. regard the ‘mixing’ of putative essences for candidate kinds (violations of criterion VII) and
the ‘chopping’ of them (violations of criterion V), as paradoxical without simply reciting the respective
criteria. There is an intuitive source for an apparent paradox, but what is it?
™ Quine (1960: 199)
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the paradoxes by holding that essences cannot be mixed or chopped up, that is, by
adhering to criteria VIb and VII. Now, we get to the heart of the matter when we observe
that Quine’s envisaged situation is paradoxical indeed only if modal statements such as
‘mathematicians are necessarily rational’ for instance, are given a de re reading.” That is
to say, only if the identity of persons who are mathematicians depends on them being
rational and the identity of the persons who are cyclists depends of them being biped, a
person who was both mathematician and cyclist and went mad or lost one leg would
remain, and would not remain identical with itself. On a de dicto reading of the respective
statement(s), no paradox arises. Any human being can be both a cyclist and a

mathematician, just as, we could add, any particular can be member of two overlapping

kinds."®

Quine would reject this analysis of his paradox, given his adherence to referential opacity
in modal contexts."” Ellis could not invoke the same reason, given that modal contexts are
at the centre of his overall argumentation. Ellis would have two options, in order to
ground his assumption that the chopping or mixing of essences is paradoxical. The
former would be to explicitly stick to the de re reading of the (first order quantified)
statements espousing the conditions of membership for kinds, and make the identity of
kinds members dependent upon their memberships. The second would be to maintain
the ‘de dicto’ reading, as it were - that is, quantify the respective statements in a second-
order way. The latter move would transmute the violations of the tertium non datur
principle from the case of individual kind members with their numerical identity, to the

case of kinds and their identity (where kinds would be substantive universals or

" See for instance Oderberg (2001: 28-34, esp. p. 32), Marcus (1993: 227).

“%j.e. can possess the ‘essential-for-the identity-of-kinds’ properties of two different kinds. Recall that Ellis
calls sometimes the ‘essential’ properties associated with the N&S and non-overlapping requirements as
‘essential for the identity of kinds’ or ‘essential for kinds’. As I said, this usage is important for me when it
comes to discussing the tacit use of a certain sense of carving nature at its joints.

"7 See Hylton (2007: 353, 354), Teller (1975:233, 234). We shall return to the notion of relative identity in §3.6
As I said, until the respective section, the notion of identity used in my text is the absolute identity, unless
otherwise stated.
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whatnot)."®

To stick to the latter option would indeed mean to acknowledge that the conditions of
(natural) kind membership do not have to be fulfilled by all and only the members of a
kind (at least not a result a of reduction ad absurdum argument, concerning the above
paradoxes). To stick to the former option would be to introduce the identity of kind
members into the equation. Ellis does neither. That is, neither the identity of kind
members is taken into account, nor the second order quantification is adopted, yet the
N&S and non-overlapping requirements, as well as the talk about the properties

‘essential-for-the-identity-of-kinds’ are maintained.

What this means, I hold, is that the identity of kind members is tacitly appealed to in
framing the putative paradoxes of criss-crossing or fuzziness. Of course, the examples
regarded by Ellis as paradoxical have a certain intuitive appeal, just like regarding kinds as
‘entities’, which brings us back to the related point concerning the assumption that

natural kinds carve nature at its joints.

When discussing earlier the case of Ellis et. al. vis-a-vis ‘essences’ and the disguised
determining properties, I have insisted on their use of the expression (and their claim
that) ‘what things are’ is revealed by such properties (also constituting for them necessary
and sufficient conditions for membership). Now, notice that to construe in the above-
mentioned identity-related way the relation between kind members and the kind
properties they instantiate is to adhere to the identity sense of carving nature at its joints.
Wilkerson, Ellis and Harré, however - as almost all the theorists holding that natural
kinds have necessary and sufficient conditions of membership fulfilled by all and only

their members™ - explicitly adopt the non-identity related sense of carving nature at its

"8 Indeed, a second order quantification concerning kinds simpliciter would presumably range over
substantive universals. I shall move to substantive universals in the next sub-section where we shall see that
they cannot ground requirements VII and VIb either. Of course, such quantification would be as it were ‘de
dicto’, just in the sense in which the entities quantified over would not be particulars / particular
substances.
" One exception is Wiggins (2001). Some problems with the type of argumentation that Wiggins and others
employ will be discussed in §3.6
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joints."°

I conclude that their argumentation vis-a-vis essences uses tacitly the other sense of
carving nature at its joints. Only if this (identity-related) sense was adopted, the N&S and
non-overlapping requirements (criteria VIb and VII) could be justifiably employed in the
Lockean strategy to pick out kinds and the overlapping and fuzziness of kinds would

indeed produce paradoxes.”

In the next section, I will look at another possible justification of requirements VIb and
VII, revolving around substantive universals. Substantive universals could be invoked as
the necessary ‘de re’ ingredient needed in order to overcome the de dicto reasoning of the
Lockean strategy. Notably, Jonathan Lowe - the philosopher who reintroduced
substantive universals into the kinds discussion - does not hold that on the level of
particulars, the divisions of nature standing for the entities instantiating these substantive

> However, Brian Ellis has appealed

universals should be non-fuzzy and well-delineated.
to such substantive universals as justifications for requirements VIb and VII, especially in
order to solve the problems that structural properties pose for his account of

metaphysically necessary laws.'

Could substantive universals fare any better than the Lockean strategy in justifying the
existence of necessary and sufficient conditions of membership for any natural kind? I
will argue that they could not, on three related scores. First, I will show - vis-a-vis the very
introduction of substantive universals into our metaphysics of (natural) kinds - that Ellis’s
specific argumentation suffers from the same shortcomings as the general Lockean
strategy, in that the assumption of natural kinds as standing for non-fuzzy and non-

overlapping divisions of nature is simply taken for granted. Second, by comparing Ellis’s

120

Both Wilkerson and Ellis reject that the identity of kind members has to do with their kind membership.
Harré does not even discuss the issue of identity; see Wilkerson (1995) Ellis (1999: 67,68) (2001:239), Harré
(2005)

" This is not meant to deny that some natural kinds do actually have necessary and sufficient conditions of
membership (and possibly have these conditions of membership in all possible worlds). My point is that not
all natural kinds need to have necessary and sufficient conditions of membership, on the non-identity sense
of carving nature; that is to say, the N&S requirement is not justified for the natural kind category if the
identity sense of carving nature is not adopted.

** See Lowe (1989: 153-154), Lowe (2006: 13-17)

3 Ellis (2001), (2002), (2005), (2008)
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views with Lowe’s, I will show that even if we accept the existence of substantive
universals, specific details of these universals’ metaphysics make the N&S requirement
very problematic. More precisely, [ will argue that Ellis fails to explain, in his framework
of kinds, what Lowe’s relation of ‘characterisation’ between substantive universals and
non-substantive universals amounts to. Third, I will show then that Ellis does not solve
the difficulty that the perfect sameness of categorical structures for kind members poses

for his account of metaphysically necessary laws.

§2.2 SUBSTANTIVE UNIVERSALS AND REQUIREMENTS VIB AND VII

In the metaphysics of natural kinds re-introduced into the philosophical debate by
Jonathan Lowe, natural kind membership is not primarily determined by the possession
by particulars of certain properties but by their instantiation of substantive universals.
Only secondarily (in an ontological sense) do kind members come to possess kind
properties, due to a certain relation of characterisation holding between substantive and
non-substantive universals. To use one of Lowe’s expository examples, a particular apple
is a member of its kind primarily because it instantiates the substantive universal apple.
The particular in question is red, round, solid, etc. as a kind member just because the
non-substantive universals redness, roundness, solidity, etc. ‘characterise’ the substantive

universal apple.

As mentioned in §1.2, Lowe does not hold that members of a natural kind, viz. particulars
instantiating a certain substantive universal, should also instantiate a complete set of
properties whose possession is necessary and sufficient for membership. Lowe’s approach
to these kind properties is situated at the level of possibility. In the particulars that are
members of a natural kind, a certain set of properties could be instantiated. The more
such properties are instantiated, the more kind members come to resemble the
substantive universal (which is perfectly ‘characterised’ by the substantive universals
specific for the kind in question).” We might have particular apples that are not perfectly

round, particular ravens that are not black, etc. even if the substantive universal apple is

4 Lowe (2006)
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characterised by all the non-substantive universals corresponding to the qualities we

associate with apples.

Brian Ellis’s recent work on natural kinds acknowledges the existence of substantive
universals and requires at the same time that the divisions of nature corresponding to
natural kinds on the level of particulars be non-fuzzy. That is, Ellis wants the N&S
requirement to hold for natural kinds. Of course, this is not the only difference between
Ellis and Lowe’s views. Among others, Ellis also differs from Lowe in the way of
construing the dispositional/categorical distinction. Broadly speaking, for Lowe the
distinction is grounded in our mode of predication (such that all the properties actually
instantiated by kind members are categorical, as it were). For Ellis, the properties that
kind members actually share are split into causally efficient properties and structural
properties - the latter underlying similarities in shape, spatio-temporal arrangements of
various components, etc. Just as in Lowe’s case though, these properties, found on the
level of particulars, represent tropes of non-substantive universals. Their possession is
due to the instantiation of a substantive universal and, presumably, to a certain relation
between the respective substantive universal and the non-substantive universal (a

relation whose nature, as we will see, Ellis hardly discusses).

Interestingly, Ellis seems to have adopted substantive universals mostly in order to
explain the presence of ‘identical’ structures on the level of kind members. That is, the
main use of adopting them is to underpin and justify the N&S requirement on the level of
structural properties. For instance, a substantive universal should underpin/explain the
fact that all the members of the methane kind present the same shape of the CH,
molecule. In Ellis's terminology, infima species of substantive universals should have
'freestanding’ tropes, acting like a sort of spatio-temporal 'skeleton’ for the tropes of the
power non-substantive universals that are characteristic for each natural kind.”” With
respect to the causally efficient (determining) properties, the role of metaphysical
underpinning for the perfect similarities between kind members is played by ‘essences’

and ‘essential’ properties, along the path of reasoning I have described as the Lockean

*>See Ellis (2001: 73-75, 67-69)
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strategy.’

We should note that there are certain questions to be asked regarding the very
plausibility of accepting the existence of substantive universals. In Lowe’s scheme for
instance, such universals should play the role of truth-makers for scientific laws,
constitute grounds for co-instantiation inductive inferences about kind members,
respond to the threat of Heraclitanism or Spinozism about particulars etc.”” It has been
argued, however, that we have more metaphysically parsimonious ways of dealing with
these issues.”® For Ellis, as I have already remarked, the main reason for introducing
substantive universals is the need to justify the N&S requirement for natural kinds."® Two
related queries can then be raised about his position. First, why should natural kinds be
substantive universals, especially in the context in which natural kinds are supposed to
fulfil the N&S requirement? And second, how could substantive universals warrant the

N&S requirement at the level of particulars?

The former query concerns the very introduction of substantive universals into one’s
metaphysics. As we will see, it brings to light the same type of a priori reasoning about
natural kinds I have emphasized vis-a-vis Lockean ‘essences’ and ‘essential’ properties.
The latter is related to and yet independent from the former in that one could accept in
principle the existence of substantive universals and yet reject the fact that something
like the N&S requirement follows from their existence. [ will look in turn at these two
queries in §2.2.1 and §2.2.2 and then will analyse in §2.2.3 the particular case of structures

and structural properties vis-a-vis this requirement.

**The complementarity between the Lockean strategy and the substantive universals strategy can only be
observed in his (2001) treatise. In Ellis’s (2002) book substantive universals are hardly mentioned.

7 Lowe (2006: 135)

8 Eor one, the truth-makers of laws could simply be taken to be properties (Bird 2007). For another, the co-
instantiation aspect can be explained without inflating our ontology, by appealing to properties and causal
mechanisms, either internal or external, which produce the stability or unity of the determining properties
at the level of kind members (Boyd 1991, Bird 2007). Also, Heraclitanism or Spinozism can be refuted by
interpreting the individuation of particulars in terms of spatio-temporal continuity, sameness of causal
history, etc and/or by viewing kinds as participating in individuation without kinds being substantive
universals; see Wiggins (2001), Wilson (1999), Hirsch(1982). More on Heraclitanism and Spinozism will be
discussed in §2.3

**? Ellis also wants kinds to be the truth makers of laws but for various reasons (having ultimately to do with
his distinction between categorical and dispositional), his kinds are not really the truth-makers of his laws -
powers are; see Botterill (2005)
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§ 2.2.1 WHY HAVE SUBSTANTIVE UNIVERSALS IN OUR ONTOLOGY OF NATURAL KINDS?

This is how Ellis sets the stage for the introduction of substantive universals:

'The most salient general feature of reality I seek to explain is its natural kind structure. There are hierarchies
of objects of increasingly complex kinds...The more complex structures are compounded of simpler
structures, the more complex properties, of simpler ones. Within each of these hierarchies, we may detect
various samenesses (exact resemblances)....These identities can best be explained by assuming that there are
universals that have particular objects....or structures as their instances....These similarities can best be
explained by assuming that there are hierarchies of generic universals, the infimic species of which are all
specific universals with identical instances. An ontology in which the only property universals that are
recognized as fundamental are non-structural ones does not seem to be up to the task of accounting for the

complex structures that are to be found in nature' (Ellis, 2001: 67-68, italics added).

We see that, for Ellis, the explanandum is the fact that natural kinds and natural kind
members satisfy the N&S (and hierarchy) requirement(s) and the explananans is the
introduction of substantive universals (beside property universals). His ‘methodology’
thus raises doubts from the start. [ am not referring here to his (general) adoption of an
Inference to the Best Explanation strategy for solving metaphysical disputes, but simply
to the way in which Ellis frames the very phenomena to be explained by the introduction
of substantive universals. What raises doubts, more precisely, is that we seem to have
here precisely the a priori reasoning present in the case of Lockean ‘essences’. Ellis thinks
we should seek to explain the perfect similarities between (certain) natural kind members
by postulating substantive universals. Nevertheless, should we not explain in the first
instance why only the divisions of nature that present these perfect similarities between

the involved individuals are to be acknowledged as natural kinds?

In different terms, the dilemma raised by Ellis’s use of Inference to the Best Explanation
goes as follows. Are the divisions in nature corresponding to natural kinds non-fuzzy (and
non-overlapping) because natural kind members are said to instantiate substantive
universals? Or should natural kind members instantiate substantive universals because

the divisions in nature corresponding to natural kinds are non-fuzzy (and non-

130

Mumford (z005) offers a critique of Ellis's conclusions by focusing on his Inference to the Best
Explanation strategy, and taking into account the entire metaphysical picture that Ellis draws in his 2001
treatise.

78



overlapping)? Ellis obviously thinks that the latter question is worth asking and responds
affirmatively. The non-fuzzy (and non-overlapping) structure of natural kinds represents,
says Ellis, 'a most salient feature of reality’. The former question is overlooked. This
means that Ellis sets aside the possibility of construing in any other way the divisions in
nature corresponding to natural kinds. If one considered this possibility, then the fact
that the natural kinds satisfy the N&S requirement should at least become less salient and
accordingly, the need to introduce substantive universals in our metaphysics of natural

kinds would lose much of its urgency.

The same assumptions are present in the details of Ellis’s (otherwise remarkably rich and
carefully worked out) metaphysical foundation for natural sciences. Ellis writes for

instance:

‘The instances of each infimic species of natural kinds [i.e. substantive universals] in the category of
substances must be all essentially the same. For if they were not, then the species would have subspecies.
They are therefore like classical universals (which have no sub-species) although, as we will see, they are

not property universals either' (Ellis, 2001: 70)

Of course, if natural kinds should fulfil the N&S requirement, then every time the
members of a putative kind are not 'essentially the same’, we must suspect that the kind
in question groups together, on arbitrary grounds, members of different other natural
kinds. Hence, we must suspect that it does not point to the instantiation of a specific
substantive universal by the particulars in question. Nevertheless, in the above passage, as
in all the other places in which the N&S requirement is discussed vis-a-vis substantive
universals,' Ellis seems to claim that natural kinds as substantive universals should fulfil

the N&S requirement because, if they did not, they would not be natural.

We could easily argue in favour of rejecting the introduction of substantive universals
into the metaphysics of kinds, at least if the reasons for introducing them are Ellis’s. The
problems faced by his argumentation are not reduced, however, to the general problems
of the Lockean strategy. Vindicating the N&S requirement also proves very problematic if

we consider some details of the ‘functional’ ontology of substantive universals.

' e.g. Ellis (2001: 52-54)
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§ 2.2.2 HOW COULD SUBSTANTIVE UNIVERSALS JUSTIFY THE N&S REQUIREMENT?

Suppose we accept for the sake of the argument that substantive universals need to be
introduced into our metaphysics of kinds. After all, there might be other reasons I have
not reckoned with that could compel us to accept their existence. But how precisely could
the substantive universals justify the exact similarities between members of natural kinds
(i.e. individuals instantiating the same substantive universal)? What [ want to indicate is
that even if we accept their existence, there is no explanation on Ellis’s behalf for why the

kind members should instantiate all of the properties characteristic of a natural kind.

It is important here to recall that Lowe, the main proponent of substantive universals in
contemporary metaphysics, does not adopt the N&S requirement. In Lowe's scheme we
have relations of ‘characterization’ between all the non-substantive universals of a kind,
on the one hand, and the substantive universal representing that kind, on the other.
These relations cannot be 'translated’ at the level of particulars though. The latter can

instantiate all of the properties specific for a natural kind, but they do not have to.”*

Ellis takes on the main insight of Lowe's metaphysics of kinds and we have seen how
Ellis’s argues in favour of accepting substantive universals into our ontology, as the best
explanation we have for the fulfilment of the N&S requirement by kind members.
Nonetheless, Ellis does not examine at all how any substantive universal could possibly
ground from a metaphysical point of view the presence of perfect similarities between the
particulars instantiating it. All we have on his behalf are a series of declarative statements,

of the form:

‘[the perfect similarities between kind members] can best be explained by assuming that there are
hierarchies of generic universals, the infimic species of which are all specific universals with identical

instances.’ (Ellis 2001: 67-68, italics added)

Surely, the most direct way of searching for such a justification would be to look at the

*For Lowe, this is in fact one of the advantages of introducing substantive universals; see Lowe 1989: 153-

154.
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relation of ‘characterisation’ (to choose the name Lowe employs, for simplicity’s sake)
holding between substantive universals and the non-substantive ones. Ellis does not
discuss at any point this relation in his 2001 treatise (or, elsewhere for that matter). What
could possibly be the relation of 'characterization' between, say, a substantive universal
NK and three non-substantive universals P,, P,, and P; such that any individual
instantiating NK should also co-instantiate the corresponding properties p,, p, and p;, in

the sense specified by the N&S requirement?

It should be emphasized at this point that the explanation for why certain determining
properties are agglutinated in perfect similarities between members of kinds (thus
describable by necessary and sufficient conditions of membership) should not appeal to
causation. That is, the relation of ‘characterization’ should explain the perfect co-
instantiation of (determining) properties in terms that do not appeal to the Boyd-like
model of divisions of nature resulting from the clustering of properties due to the causal
structure of the world. Such a causal structure might determine a perfect clustering of
properties tantamount to perfect similarities holding between particulars, but could not
explain how the N&S requirement holds for certain kinds specifically due to their

instantiating a substantive universal.

One possibility would be to appeal to a part-whole relation. In this case though, it would
be very difficult to maintain the ontological status of substantive universals, as entities
standing one level higher in the hierarchy of universals, over and above the non-
substantive characterising kinds.”® This move would make NK a conjunctive, non-
substantive universal, having as parts the universals P, P,, and P;and its substantial role
status would be lost. Ellis would certainly reject this possibility since he rejects

conjunctive properties.*

Another possibility would be some sort of relation of necessitation.”® Nevertheless, such

relations of necessitation between universals have a bad name. First, it is because they

% Cf. Armstrong (1997)
4 Ellis (2001: 68, 91, 92, 96-7)
3 in Armstrong’s (1985) sense.
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seem ad hoc in general.°

In our case, to say that such a relation holds between a
substantive universal NK and the non-substantive universals P,, P,, and P,is no more than
to posit that kinds should have necessary and sufficient conditions of membership.
Second, because it is unclear how such a relation between universals is ‘transmitted’ at
the level of particulars.™ It might be that this ‘transmission’ aspect gains some
plausibility if the correspondent of the nomic necessitation between universals at the
level of particulars is taken to be the immanent necessity underlying the successions of
properties.®® But in our case, we are not talking about causation. The relation between

the properties p,, p, and p; is one of co-instantiation and this is precisely what needs to be

explained by the relation between NK and P,, P,, and P;.

Perhaps one could argue - in analogy to a well-known rationale concerning the relation
between non-substantive universals and causal powers® - that the identity of a
substantive universal depends on its ‘association with’ a certain set of non-substantive
universals. The identity should be dependent the sense in which the instantiation of a
substantive universal NK by a particular a should bring about the co-instantiation by a of
a set of properties p,, p, and p;(corresponding to non-substantive universals P,, P,, and
P,)."#°

But the analogy could not work, I think. In the case of the association between powers
and properties, the argument is backed up by the Eleatic principle (namely the principle
that no entity that does not make a causal contribution should be accepted in one’s
ontology)."* It is also backed up by the serious semantic and epistemological problems of

the rival conception of causation and property individuation."** However, in our case,

3 See Mumford (2004: 93) Lange (2000: 8)

%7 This is the famous ‘problem of inference’ to the level of particulars; see for discussion Handfied (2009:
294), Cartwright and Alexandrova (2007: 796) Mumford (2004: 93)

%8Cf. Armstrong (1997)

9Shoemaker (1998); see also Bird (2007:71) Armstrong (1985:161)

“°One could argue that the identity of a substantive universal depends on its characterizing non-
substantive universals, without this entailing anything about what properties kind members should
instantiate. Indeed, this is what Lowe intimates (Lowe, 2006: 155, 169, 170, 173). This strand of
argumentation would not be of much help for Ellis, since the N&S requirement concerns the level of
particulars and their properties.

' See Colyvan (1998) for a (critical) discussion.

** Problems issuing from the possibility that the properties could associate different causal powers see Bird,

2005)
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again, between p,, p, and p; (and whatever other property stands for the instantiation by a
of NK) we do not have causation but co-instantiation and no principle analogous to the

Eleatic one is available vis-a-vis the individuation of substantive universals.

Now, in addition to using, on a general level, Inferences to the Best Explanation in ways
that interpret in advance the category of natural kinds, Ellis also employs a specific
argumentation concerned with the structural properties of kind members. This
argumentation is worth analysing because it constitutes a very good illustration of the
tribulations faced by the N&S requirement when the nature of the relation of

‘characterisation’ is not clarified.

§2.2.3 STRUCTURAL PROPERTIES AND THE N&S REQUIREMENT

My hypothesis is that in the overall argumentation that Ellis employs in his (2001), the
relation of ‘characterisation’ from the level of universals is simply taken as redundant and
unworthy of further consideration. For Ellis, the standards imposed by the N&S
requirement on the co-instantiation of properties, taken as causal powers, are simply to
be justified by the Lockean strategy. As for the perfect co-instantiation of structural
properties, Ellis appears to think that it is sufficient to invoke the relation of instantiation
between particulars and substantive universals simpliciter, without any need to examine
the relation between the (structural) properties and the substantive universals via the
non-substantive universals, as in Lowe’s case."® What we can see in Ellis’s argumentation,
when comparing it to Lowe’s, is a certain change of perspective, as it were, which can be

indicated in a simple, heuristic notation as follows.

For the case of a structure S possessed by a particular a, what we observe when Lowe and
Ellis’s views are compared is a change of focus from the relation of characterisation of the

substantive universal K by, say, non-substantive universals P, P, and P;, to the relation of

"3 Lowe argues that structural properties such as shape are simply non-substantive universals (just like
mass or charge), which characterize the kind, substantive universals. Lowe does not call the structural
properties categorical, because he employs a different construal of the categorical-dispositional distinction.

See Lowe (2006: 17, 124-127)
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instantiation by a of the substantive universal K, simpliciter. In other words, instead of
the structure S being possessed by a due to its instantiation of K, due to the relation of
characterisation between P, P, P; and K and due to the structural properties p,, p,, P;
possessed by a representing tropes of P, P, and P;, Ellis simply invokes a’s instantiation of
K.

FIGURE 4 The switch of focus from the relation of characterisation of the substantive universal K by non-
substantive universals P1, P2 and P3 (as it appears in Lowe), to the relation of instantiation by a of the

substantive universal K, simpliciter (as it appears in Ellis)

Substantive
universal K

Substantive

universal K

ok sok
Individuale member of the kind K, with the
Individual a member of the kind K, with
) - structure S
the structure S (possessing structural properties py, pa,

Py

The structure S 1s possessed by « due to its The structure S 1s possessed by a due to
mstantiation of I to the relation of its instantiation of K

characterisation between Py Py and P; and

Kand to the structural properties Py, Po, P3 * relation of characterisation

possessed by 7 (representing tropes of Py
P, and P;)

*nstantiation by aof a substantive universal

The change of focus from the ‘characterisation’ relation to the relation of instantiation of

substantive universals simpliciter is realised by way of a series of interrelated arguments.
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Ellis contends that structural universals cannot be reduced to non-structural universals,'**
that the instantiation of structural universals presupposes its bearers possessing the same
structures,"” that the instantiation of non-substantive universals does not presuppose
their bearers being the same,® and hence that the properties possessed by kind members
generaliter (i.e. their resemblances) cannot be satisfactorily grounded in non-substantive

universals only.'¥

Substantive universals are thus (re-)introduced by way of ‘substantivising’ structures,*® as

it were, and two remarks should obviously be made. On the one hand, the possibility of
reducing structures to structural non-substantive universals is not considered.'*® On the
other, again, the main reason for taking substantive universals as grounds for the

structural resemblances between (natural) kind members is that the N&S requirement

*** See Ellis (2001: 68). Contra Bigelow and Pargetter (1990), Ellis argues that the universals standing for the
atoms of carbon and hydrogen, cannot account for the shape of the methane molecule, because ‘universals
cannot be spatially arranged’.

“3‘As soon as we speak about spatial arrangements of objects, we are already invoking the language of
structural universals, since different groups of objects can presumably be arranged in exactly the same way’
(Ellis 2001: 68-69)

“5The instances of property and relation kinds are tropes; those of substantive universals are objects or
substances...The instances of any specific quantitative property are property instances; they are not the
objects in which these instantiations may occur, because the objects in which such a specific universal is
instantiated need not all be the same..Two grams of water is not identical to two grams of
alcohol....Therefore the instantiations of the classical universal in these two cases are not the samples, but
the masses of the samples’ (Ellis 2001: 70, 71, italics original)

“T..one might think of the property of being a hydrogen atom as a simple conjunctive universal (which is
the simplest kind of structural universal). A thesis of this kind is certainly plausible for the fundamental
constituents of matter, which presumably have no structure. But hydrogen atoms and the atoms and
molecules of more complex substances all have structures, some of them quite complex. Yet their structures
are no less essential to their identities as kinds’ (Ellis, 2001: 74, 75) One wonders though, if ‘universals are
not spatially locatable’ (p.75), how come substantive universals can fulfill for structures possessed by
particulars the role that structural, non-substantive universals cannot. Ellis acknowledges in the final part
of the respective section dedicated to substantive universals and structures that ‘tropes have the advantage
of being spatially located, and relatable by primitive relations’. Campbell’s (19g0) attempt to reduce
structures to tropes is dismissed for the main reason that ‘it does nothing to explain the broad facts about
the world alluded in the Basic Structural Hypothesis’ (Ellis 2001: 76), where the Basic Structural Hypothesis
is the thesis that the world possesses the structure of natural kinds Ellis thinks it possesses (see Ellis 2001:
22). No mention of Lowe’s work is made in the entire treatise.

“8 See Ellis (2001: 73,75 et passim.) for the continuous vacillation between designating structures as the
result of the instantiation of substantive universals by particulars and stating on the other hand that objects
or substances represent the instances of substantive universals.

9 Even if structural properties are mentioned at one point: ‘a trope of the structural property that all
methane molecules have is the exemplification of the structure in any particular molecule.’ (Ellis 2001: 24,
italics added). Compare with ‘substantive universals are always instantiated by objects or substances....and
properties and relations are always instantiated by their tropes.” (Ellis 2001: 73).
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should hold for this (structural) level as well.

In other words, instead of explaining how the instantiation of a substantive universal,
simpliciter, could justify the presence of ‘identical’ structures, Ellis is keen to stress only
that the other alternatives (on the level of universals) cannot provide the required
justification. Ellis seems then to conjecture that, since there needs be something on the
level of universals following the instantiation of which kind members should possess the
same structures, that something must be substantive universals. But surely, rejecting all
other alternatives (for having the N&S requirement justified for structures) does not
mean that the alternative we are left with should not be explained on its own. Presenting
structures as ‘substantivised’ is helpful in a sense with the intuitive side, but it does not

have much argumentative weight.

I conclude that substantive universals cannot justify the N&S and non-overlapping
requirements. The substantive universals strategy advocated by Ellis has the same
shortcomings as the Lockean strategy, and faces in addition the problem that the nature
of the relation between substantive and non-substantive universals is not clarified. Ellis

does not solve the difficulty that structural properties pose for his account.

In the next section, I will look at criterion VIII and its possible justifications.

§2.3 THE PROBLEM OF PROCESSES AND CRITERION VIII

In the present section, I turn to criterion VIII and the problem of justifying the
commonsense phase/non-phase distinction. Criterion VIII asks that natural kind
members should not instantiate their kind specific-properties as part of a process in
which more fundamental kinds are involved. In other words, it is demanded that those

‘divisions in nature' corresponding to natural kinds it be non-phase (i.e. non-implicated
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in transitory transformations).'”

Usually, kind theorists overlook this criterion, as such, but when it is brought into
discussion, the reason is nearly always to defend the commonsense phase/non-phase
distinction. This intuitive, commonsense distinction leads us to consider certain kinds as
depicting divisions of objects, substances and hence being natural, non-phase kinds (and
of course, the paradigm here is represented by the kinds in the exact sciences). These are
opposed to the kinds that depict stages in processes undergone by objects, which should
be considered non-natural, phase kinds (and the paradigm here are certain kinds in

biology related to developmental transformations).’

Since one common objection against diseases being natural kinds is that diseases
represent processes, this criterion deserves separate attention and treatment. Is it
justified to rule out medical kinds (and special science kinds in general) as phase kinds?
While a more detailed discussion of this aspect will be undertaken in the next chapter, I
want to argue here, on a more general level, that without invoking the identity sense of
carving nature, criterion VIII cannot be used to rule out special science kinds as phase
kinds.” I will focus here on what I consider the best philosophical defence in the

literature of the commonsensical phase/non-phase distinction, namely Jonathan Lowe’s.

What is interesting about Lowe’s position is that the diachronic conditions of identity for
objects do play a role in defending the common-sense phase/non-phase distinction.
These conditions are not linked with (non-phase) kind membership, however, but with
more general categorizations of objects (in material, artefactual and biological strata).
Lowe claims, among others, that unless these conditions of diachronic identity are

accepted, the perspective of the number of natural, non-phase kinds multiplying greatly

150

In the notation I have introduced in chapter 1, criterion VIII says that, for any individual @, member of a
kind K, the determining properties part of the pattern [p,, p,,..,pa] should not represent a phase of a more
fundamental pattern possessed by a.

' Almost none of the medical kind (or more generally special science) kind theorists seriously approach
this problem.

> Certainly, most special science kinds appear intuitively as phase kinds. We should not only think about
medical kinds but also economic kinds (discussed in Nelson 1990), biology kinds (discussed in Ereshefsky
1992, 1998), psychological kinds (discussed in Cooper 2008) or even kinds of concepts (discussed in
Machery 2005)
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above the number of kinds commonly accepted (the so-called ‘Heraclitan’ threat) and/or
reducing greatly below the number of kinds commonly accepted (the so-called ‘Spinozan’
threat) would be un-escapable. My point will simply be to show that these Heraclitan

and Spinozan challenges cannot be repelled by Lowe’s strategy.

But what precisely is the connection between the Heraclitan and Spinozan views and the
discussion about kinds and their phases? The connection has to do with the transitions,
processes or changes undergone by kind members. Simply put, on the Spinozan view
almost any transition undergone by kind members amount to a phase kind change, even
- when it is not intuitively so. On the Heraclitan view, in turn, almost no transition
represents such a change - they are almost all non-phase, substantial kind changes. Let

me give some examples.

For instance, given the transition undergone by an individual caterpillar turning into an
individual butterfly, the Heraclitan view would be that we have a substantial kind change,
such that the individual in question changed membership from one natural kind
(caterpillar) to another (butterfly).”® The Spinozan view would be in agreement, in this
case, with the common intuitions saying that a phase kind change is in place, such that
the individual in question did not change its membership but remained all along part of
the butterfly kind. Nonetheless, in other cases, the Spinozan view would also be in
conflict with common intuitions. For instance, for the transition undergone by a sample
of gold turning into a sample of lead (in a supernova), the Spinozan view would be that a
phase kind change is in place as well, such that only one natural kind was involved (either

gold or lead) with its phases.™*

On the Spinozan side then, gold would be a phase of lead (just as caterpillars would be

'3 The transition from caterpillars to butterflies is part of a set of stock examples employed for expository
reasons in the literature on kinds and their phases, when the accent is placed on the metaphysical and not
scientific side of the discussion.

*1 shall adopt in this section a few terminological adjustments, merely for expository reasons. Hence, [
shall speak about (natural) ‘kinds’ and their ‘phases’, (instead of ‘natural kinds’ and ‘phase kinds’). As
‘particulars’ will be designated kind members (and not tropes or modes) - where kinds could be countable
or mass kinds. Members of countable kinds will be designated as ‘individuals’ and they will be the main
focus of this section. However, everything I shall have to say here about countable kinds is readily
applicable to mass kinds as well. It is for this reason that when discussing the absolute identity of kind
members, I do not mention their numerical identity but their diachronic conditions of identity.
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phases of butterflies). Overall, the number of natural kinds is greatly reduced, because
most (commonly accepted)'™ substantial kind changes are not acknowledged, as such. On
the Heraclitan side, to the contrary, butterflies and caterpillars would be both natural
kinds (just as gold and lead would be two different natural kinds). Overall, the number of
kinds is greatly multiplied, because most (commonly accepted) phase kind changes are

not acknowledged, as such.

Notably, the abovementioned kind changes - phase kind changes and substantial kind
changes - should be differentiated from what we could call phase individual changes and
substantial individual changes. The individual changes have to do with the diachronic
identity of kind members, qua individuals, and not with their kind membership. In the
case of the caterpillar-butterfly transition for instance, it is one thing to ask whether the
individual in question changes its kind membership or not, and another to ask whether
the individual remains identical with itself or turn into a different individual. The two
questions are related but still different because, for example, it is not impossible to think
that the individual caterpillar could undertake a phase kind change while becoming a
different individual, that is, while undertaking a substantial individual change.‘56
Similarly, no logical entailment exists between substantial kind changes and substantial
individual changes - a particular could swap natural kinds while its diachronic identity is

not affected.

To be sure, there are variants of the Spinozist or Heraclitan strategy that could be
directed at individuals (with the purpose of showing that the number of individuals is
dramatically reduced or indefinitely multiplied, respectively). However, in a similar vein,
one can affirm that Spinozism/Heraclitanism about kinds does not entail, nor is entailed
by Spinozism/Heraclitanism about individuals. For instance, a Spinozist ontology of kinds
in which their number is greatly reduced appears consistent with an orthodox ontology of

individuals in which the number of kind members is not even under dispute. Think of a

** Talk of commonly accepted natural kinds in this context is not incongruous with my description of the
multi-faceted debate on kind Realism from chapter 1. In this section, by ‘commonly accepted kinds’ I simply
refer to what most lay people prefer to call ‘substances’, which are sharply differentiated from ‘processes’
(and the ‘phase kinds’ that that could be circumscribed by looking at processes). Many scientists, especially
the chemists, share the same linguistic intuitions directed at the exact science kinds.

5 See Geach's famous example of the cat Tibbles apud Noonan (2006)
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Spinozist, counter-intuitive scenario in which the only accepted kinds were, say,
‘inorganic matter’ and ‘organic matter’. Such a scenario seems consistent with the
existence of all the individuals we intuitively accept - their individuation would depend,
just as in the more commonsense situation in which we have many other kinds delineated
by the natural sciences, on their spatio-temporal locations and on their kind

membership. It is just that they would have only two options for kind membership.

As | said, Jonathan Lowe has attempted to defend the commonsense phase/non-phase
distinction from the Heraclitan and Spinozan challenges by way of drawing - in an
original and elegant argumentative path, which involves substantive universals, laws and
categories circumscribing individuals’ diachronic identity - a certain dischotomy between

substantial kind changes and phase kind changes.

I will present in the following Lowe’s solution (§2.3.1) and then will argue that it is
unsatisfactory, mainly because his construal of what kind membership is - the
instantiation of substantive universals, simpliciter - cannot preclude the “moves’ of
inflating or reducing the number of kinds in one’s ontology. A proponent of the
Heraclitan or a Spinozan views could speculate the role that laws play in defining kind
changes, while accepting the broad lines of Lowe’s metaphysics. I will present the main
parts of this law-based strategy (§2.3.2) and then will press on the consequences that this
strategy has on the coherence of the ontological picture that Lowe wishes to offer as a
foundation for natural sciences (§ 2.3.3). In the final part of this section I will indicate that
viewing the diachronic identity of kind members as dependent upon their kind

membership could salvage Lowe’s position (§2.3.4).

To stress, my purpose is not at all to suggest that it is meaningless to talk about phase
kinds. I simply want to say that insofar as criterion VIII is used to rule out special science
kinds as phase kinds, then the only chance to do so is by adopting the identity sense of
carving nature at its joints. That the alternative of having special science kinds as non-
phase kinds entails some form of ‘Heraclitanism’ does not represent in the least a
catastrophic perspective. Such a possibility should simply make us re-think the phase,

non-phase distinction, in terms different from the commonsensical ones.
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§ 2.3.1 LOWE’S STANCE

Within the construal of kinds as substantive universals, Lowe draws the distinction
between substantial kind changes and phase kind changes by way of appealing to natural
laws and to his ontological categories. Natural laws (which are taken to govern the
behaviour of kind members) correspond in Lowe’s scheme to relations of
‘characterisation’ of substantive universals by non-substantive universals."” Categories are
in turn broad divisions of reality within which the diachronic identity of particulars is

confined.

For Lowe, laws and categories stand on the opposite sides of (a certain construal of) the a
priori/a posteriori dichotomy. Whereas knowing precisely what laws govern the behaviour
of kind members depends upon empirical information, categories represent an a priori
matter, in the sense that they are associated with the metaphysical reasoning that should
provide a foundation for the natural sciences (and should reject ontologically

58 Contra, ‘empirically minded’ philosophers, Lowe argues that

unacceptable positions).
we should a priori accept three categories (the biological, the material and the artefactual)
as the most general divisions of reality, which allow us to track down individuals through
change/over time, by being specifically associated, each of them, with certain diachronic

conditions of identity.

The rationale is the following: as long as an individual retains its category, all the changes
it undergoes represent phase individual changes. Any trespassing of its category however
(whether physically or only metaphysically possible) could only amount to a substantial

individual change, associating the coming into existence of a different particular.’

“7In Lowe’s sortal logic notation, for a particular a, a kind ¢ and a non-substantive universal F, ‘a/¢’
represents a relation of instantiation of a substantive universal, laws have the form ‘¢F and the possession
of the property F by the (kind member) a should be figured as ‘Fa/¢’. (See Lowe 1982, Lowe 1989, ch. 8) The
non-substantive universal F ‘characterises’ the kind ¢ in such a way that the identity of ¢ depends on it
being characterised by F. (Cf. Lowe 2006, ch. 7 and 10, esp. pp. 155, 169, 170, 173; see also Heil 2006, p. 7)
8 In addition, three different senses of the a priori (the Aristotelian, Kantian and the British empiricist one)
are alluded to by Lowe in various places. In Lowe (1989) for instance, the British empiricist sense (on which
a priori means innate) is touched upon at p. 13 and the Kantian and Aristotelian senses are mentioned as
well on pp. 8, 15.
"The diachronic conditions of identity should be distinguished (in Lowe) from the sortal conditions of
identity, the latter being conceptual criteria allowing us to identify and differentiate particulars as members
of kinds; see Lowe 2001: 59
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Indeed, in arguing in favour of the existence of categories, Lowe already tackles the side
of the Spinozan and Heraclitan strategies concerning individuals, which is also an

ontologically unacceptable position.'®

Now, as I said, Lowe also employs categories and laws in order to face the ‘threat’ of
Spinozism and Heraclitianism about kinds. Lowe argues, on the one hand, that
substantial individual changes also qualify as kind substantial changes.® On the other
hand, for a change to represent a phase kind change, it should be the case that the laws
that are characteristic of the kind at hand govern the transitions undergone by its kind

members:

‘A change to an individual substance S, of kind K, is a phase change for S just in case it is a change which

things of kind K survive as a consequence of the natural laws of development for Ks’ (Lowe, 2001, p. 186)

While in the case of biological organisms we have the natural laws simpliciter, in the case
of material objects Lowe describes in addition three conditions that the phase changes
must meet - they should be reversible, gradual and reproducible.’®* We can infer then -
bearing in mind the more general definition of kind changes reproduced above - that for
material objects we have a subset of laws in which the members of kinds are involved
when undergoing phase changes - the laws governing reversible, gradual and readily

replicable transitions.

Lowe's (rather fragmentary) considerations about kind and individual changes, laws,
categories, phases and substantial transformations could be systematised as follows. For
phase kind changes we have two conditions that are necessary and jointly sufficient, to

wit, that the category kind members belong to is preserved and that the laws of the kind

' Lowe 2001: 86, 187, Lowe 1989: 56-57 et. passim., Lowe 2009: 30

' Lowe does not put much emphasis upon the difference between individual and kind changes. Lowe
admits for instance that there are two types of substantial changes that particulars can undertake (2001: 174~
175). Nevertheless, in certain places in his argumentation it is not very clear which of the two types of
substantial changes is discussed, i.e. kind-related or individual-related (see for instance his 2001: 178, 179 et
passim, 1989: 56-57). Accordingly, it is not very clear which of two possible sides of the Heraclitan and
Spinozan strategy ~ directed at kinds or individuals - is criticised by Lowe and attempted to be refuted.
Lowe appears at times to conclude that Heraclitanism about kinds can be rejected, using premises that
could only refute Heraclitanism about individuals. It is in order to clarify possible misunderstandings of this
sort that I have introduced above a fourfold differentiation between types of changes - with the risk of
making my exposition harder to follow

*** Lowe 2001:176
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in question govern the transitions undergone its members. The negation of each
condition is in turn sufficient for substantial kind changes. Substantial kind changes
occur either when the category kind members initially belong to is not maintained or

when the laws of the kind at hand do not govern the respective transformations.'®3

Given the relation between categories and individual changes, we can re-phrase the above
conditions by saying that for phase kind changes, phase individual changes and the
bearing of laws characterising the kind in question are necessary and jointly sufficient.
For substantial kind changes on the other hand, it is sufficient either that an individual
substantial change is in place or that the laws guiding the manifestations of the kind in

question do not govern the processes its (initial) members come to undertake.

'3 Of course, in Lowe’s framework it makes perfect sense to speak about laws characterising kinds and allow
at the same time that some of the kind members could undergo transitions that are not governed by those
laws. That is because, again, for Lowe laws represent relations between substantive and non-substantive
universals, and the law statements are second order quantified. Indeed, the fact that his account offers a
metaphysical explanation as to why exceptions to laws’ manifestation show up at the level of particulars is
taken by Lowe as an advantage of his construal of laws. Otherwise, Lowe argues, we have no way of
rendering intelligible the ceteris paribus clauses that need to be introduced when analysing the behaviour of
particulars in first order quantified statements; see Lowe (1989: 153-154) and Lowe (2006: 13-17)
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FIGURES LOWES SCHEME

Changes undergone by an individual a - initially member of a kind ¢) - which could become member of a
different kind ¢ or go through a phase of (}) depending of certain necessary and/or sufficient conditions. The

conditions are stated in terms of categories and laws (left) and in terms oflaws and individual changes (right)

Phase kind  The bearing of The preservation The bearing Phase individual changes
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to (necessary) (necessary)
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Substantial  The laws specific ~ Transgression of The laws Substantial individual
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(between d)  (sufficient) to (sufficient) disobeyed
and § *) (sufficient)

The way in which Lowe understands kind changes, however, does not fulfil the purpose of
responding the Spinozan and Heraclitan challenges of the common-sense phase/non-
phase distinction. In the following two-subsection, I will explain why I think that Lowe’s

view is consistent with an Heraclitan or Spinozan reality ofkinds.

§ 2.3.2 THE MAIN STRATEGY

To recall, the challenges that the Spinozan and Heraclitan views pose to the
commonsense reality of kinds are that many transitions undergone by particulars amount
to substantial kind changes, even when they are not intuitively so (on the Heraclitan side)

or that many transitions do not represent changes ofkind, even when they are intuitively

94



so (on the Spinozan side).’® Thus, on the Heraclitan side, the number of kinds in nature
is much greater than the one commonly accepted (in exact sciences and/or by laypersons)
whereas on the Spinozan side, the number of kinds is much smaller that the one

commonly accepted.

Now, is Lowe's scheme up to this task? My answer is - no. To resist, a proponent of the
Heraclitian or the Spinozan view (henceforth a Heraclitan or a Spinozan, respectively)
would concentrate on the part of Lowe's argumentation in which laws play a role in
defining (substantial and phase) changes. Her main strategy would be to question, that is
to say, which non-substantive universals characterise which substantive universals, in a

sense that will be clear shortly.

Let us look at the changes that are commonly regarded as phase kind changes. These
changes are taken to revolve around a single kind. Thus, the modification of the features
any particular possesses does not amount to the swapping of its natural kind membership
for another, but to a kind phase, as in the turning of any particular sample of water into
ice or in the transitions undergone by any particular caterpillar along its maturation to a
butterfly.’® The Heraclitan would want to say that no natural laws characteristic of a
purportedly single kind at work govern such processes and that, to the contrary, we have
at least one additional kind being instantiated, a kind which is characterised by its own
set of laws. Thus, the Heraclitan would describe the commonly regarded phase kind

changes as substantial kind changes.

Let us look now at the changes that are commonly viewed as substantive kind changes.
These changes are taken to revolve around (at least) two kinds, such that the
modification of the features possessed by a particular amounts to the swapping of its kind

membership for another, as in the transformation of any particular sample of gold into

%4 ] owe sometimes treats the concerns about individuals and kinds together. In his (2001) for instance,
Lowe affirms that one of the advantages of adopting his kinds framework is that the Heraclitan view on
individuals can thus rejected (p. 187) even if, it does appear to me, the argumentative role of rejecting it is
played in his metaphysics by his three categories. See also Lowe’s (1989, pp. 56, 57 and 2009, p. 30) where
kinds (and the sortal conditions of identity associated to kinds) are also invoked in an argumentation that
effectively employs only categories (and the diachronic conditions of identity) and thus can only rebut
Heraclitanism about individuals.
%3 1 shall keep up with the expository examples used by Lowe.
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lead for example. The Spinozan would want to say that no natural laws are trespassed and
that, to the contrary, the transition is governed by laws characteristic of the initially
instantiated kind, such that the putative kind that comes to be instantiated is in fact a
phase of the kind initially instantiated.”®® Thus, the commonly regarded substantial kind
changes would be described by the Spinozan as substantial kind changes, by way of
interpreting (just as the Heraclitan would do, save in an opposite sense), the role that

laws play in Lowe's very distinction between substantial and phase changes.

As 1 said, these strategies would boil down to questioning which substantive universals
are characterised by which non-substantive universal. That is because, to recall, laws
involve for Lowe non-substantive universals characterising substantive universals. Let us
take a change in which, say, a particular « initially possessing three properties F,, F, and
F;, loses the property F, and acquires another property F,.'” The question is - what
substantive universal(s) would be instantiated by qa, as a kind member (before, during

and) after the change?

Consistently with Lowe’s basic account of substantial and phase changes, I claim, one

could equally say that:

i) along the transition, a instantiated a single substantive universal ¢ (characterised
by the non-substantive universals F,, F,, F; and F,), such that the change was in fact a

phase one,
or that:

ii) ii) two kinds ¢ and ¢* were involved in the respective process, such that the
particular a changed membership from a kind ¢ characterised by the non-substantive
universals F,, F, and F;to a kind ¢* characterised by the non-substantive universals F,, F;

and F,.

In Lowe's notation, the transition observed on the level of particulars from

% or, conversely, the initially instantiated kind could be seen as a phase of the kind that comes to be

instantiated.
167 Where, of course, the properties F,, F,, F; and F, instantiated by a would in fact be, in Lowe’s

metaphysics, modes of the respective non-substantive universals.
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Fia/dm&F.a/dmFsa/de) to F.a/de&Fa/de&F,a/de),® might equally be said to be
governed by the law L: @, (F.&F.&F;) > @, (F.&F,&F,),® or the law L*: @, (F,&F,&F;) >

If the change undergone by a was commonly regarded as a phase kind change, the
Heraclitan would claim that L* and not L is the law governing it. Hence, a necessary
condition for a phase kind changes of the kind ¢ would not be fulfilled and a sufficient
condition for substantial kind change to ¢* would be satisfied since no laws of the form of

L govern the change.

If the change undergone by a was commonly regarded as a substantial change, the
Spinozan would claim that L is the law governing it. Hence none of the sufficient
conditions for substantive kind change from ¢ to ¢* would be satisfied and both the

necessary conditions for a phase change of the kind ¢ would be fulfilled.

As Lowe himself admits, the definitions of kinds and laws are dependent in his
metaphysics.”’ This does not amount to vicious circularity insofar as one is concerned
with interpreting law-statements as having kinds as truth-makers and takes laws as
describing the relation of characterisation of substantive universals by non-substantive
ones. Nevertheless, one can still discuss what and how many kinds (substantive

universals) exist out there.

To put it differently, one can accept Lowe’s arguments that laws should be viewed as
describing characterisation-relations on the level of substantive universals (because
otherwise we have no metaphysically unambiguous justification for the nomic necessity,
the evaluation of counterfactual conditionals, the fact that laws could have exceptions,
etc).”” Nonetheless, there is still space to discuss precisely what kinds are out there, as

substantive universals characterised by non-substantive universals.

As we have seen, at least in the first instance, substantive universals can plausibly be

1

% or, differently put, the transition observed on the level of particulars from (F.&F.&F;)a/d(;) to
(Fz&F3&F4)a/¢(?)

* or, more generally, the law L: ®y, (F.&F,&F,&F,)

° Lowe 1989: 153, Lowe 2006: 16, 127-132, 152-156

7 Lowe 1989: 150-154, Lowe 2006: 26, 132, 133, 147
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added to/retracted from our metaphysical picture so as to modify the number of
commonly accepted kinds and challenge our intuitive judgements about phases and
substantial changes. Various other arguments Lowe adduces in order to confer
intelligibility to his scheme could not preclude, I believe, such a counter-intuitive
combining of substantive and non-substantive universals. In other words, I will suggest,
the broad lines of his metaphysics could easily accommodate a Heraclitan or Spinozan

stance on the reality of kinds.

§ 2.3.3 COULD HERACLITAN OR SPINOZAN KINDS REALLY BE FITTED INTO LOWE’S
ONTOLOGY?

Lowe maintains that judging normality (that is, judging which non-substantive universals
characterise which substantive universals, irrespective of what properties are instantiated

72 (which, of course, describe the

by particulars) is not independent of knowing laws
relations of characterisation between these two types of universals). But this could not
stop the Heraclitan in taking for instance white ravens as a non-phase kind, different from
the commonly regarded raven kind (which has blackness among its central features,
according to Lowe), and the change of any particular black raven into a white one (say, as
a result of irradiation) as a substantial kind change. What the Heraclitan would claim was
that no natural laws concerning the common kind of (black) ravens (which would be
commonly taken as the single non-phase kind at work in such a change) are violated,

since the black ravens are not supposed to be white. The non-substantial universal

whiteness, a Heraclitan would instead contend, characterises the white raven kind.

One does not have to stick to examples of laws that have exceptions at the level of

'™ Lowe 1989:153, Lowe 2006: 16
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particulars.” A Heraclitan would be happy to accept what Lowe says about experiments,
for instance. In experiments, after checking that a sample belongs to a certain kind (i.e.
that it possesses the tropes of the non-substantive universals that are known up to the
moment of the experiment to characterise the kind in question), the behaviour of the
sample is tried in hitherto untried conditions. Thus, new laws are derived, often in a
single run of the experiment.”* Let us envisage, on behalf of the Heraclitan, an
‘experiment’ (say, for the people in Jamaica in Locke’s times, to use the expository
example mentioned by Lowe in his 2001) in which water was subject to below 0°C
temperatures. Now, the ‘discovered’ law that ice/water is solid could be taken by the
Heraclitan to characterise the kind ice. “Water is not supposed to be solid”, she would
claim - “only ice is, and ice represent a different natural kind from water”, the Heraclitan

reply would go.

On the other side, of course, the Spinozan would not agree with the Heraclitan, since her
purpose would be to justify a decreased number of kinds and interpret as phase changes
the transitions that are commonly regarded as substantial changes. To the contrary, the
Spinozan would hold for instance that an atom (or a macroscopic chemical sample) could
possess 79 and then 82 protons as a member of the same kind, just as samples of water (as
members of the same kind) could possess different states of aggregation. Having 79
protons and having 82 protons in nucleus would represent for the Spinozan different
non-substantive universals characterising the same substantive universal, say gold, and
not two substantive universals, gold and lead, as it should normally be the case (if Lowe's
metaphysics of kinds was to underpin the commonly accepted kinds in the natural
sciences). The transformation of any sample of gold into a sample of (what is commonly
taken as) lead would be governed in her rationale by the laws characterising the kind gold

only and hence both the necessary and the sufficient conditions of a substantial kind

"1 do not have the slightest issue here with Lowe’s metaphysical construal of laws according to which they
have exceptions on the level of particulars. Indeed, it seems to me that in the case of genuine co-
instantiation, the only way to justify the so-called ceteris paribus clauses that are attached to the first-order
quantified generalisations frequently appealed to in science is to invoke substantive universals and kinds as
truth-makers of laws (see Lowe 1989: 153, 154). I have just taken up the criticism addressed to Lowe that
‘normality’ is hard to ascertain on the level of particulars (see e.g. Mumford 2000) - a criticism which is I
think unjustifiably directed at Lowe’s metaphysical account of laws - and have adapted it to it for the
Heraclitan's advantage.
74 Lowe 19891154
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change would not be satisfied.

To be sure, we have the intuition that gold and lead, as elements are distinct and stable,
and thus should be regarded as different kinds.””” Nevertheless, water and ice are also
stable on their own, and, as Lowe says, the difference in atomic number is not enough for
drawing the distinction between phase and non-phase.””® Assuming here the role of the

Spinozan, I gladly agree.

In the case of material objects, Lowe argues in favour of other intuitions that I have
already referred to - the phase changes should be reversible, repeatable and gradual. In
other words, the laws specific for a material kind (and what non-substantive universals
characterise substantive universals) in its phases, should be picked out using certain
other intuitions we have about the transitions they govern on the level of particulars.
Nonetheless, the obvious reply would go, intuitions can vary, and a Heraclitan or
Spinozan can have intuitions of their own, just as, to be sure, the numerous proponents of
an ever changing or everlasting reality in the history of philosophy had. It seems like
Lowe would have no answer if in the discussed example, a Spinozan replied that for her it
is sufficient that the gold-lead transmutation is realised in both senses in laboratory

conditions and occurs naturally and reversibly in supernovas?'”’

One final issue (of consistency) might be worth mentioning here. To return to our
example, given the non-substantive universals F,, F,, F; and F, and two substantive
universals ¢ and ¢*, to ask which F; characterise which ¢y is to question, in a sense, what
‘individualises’ substantive universals. Lowe does allow exceptions for laws on the level of
particulars, with regard to what properties are instantiated by kind members. On the
level of universals though, the non-substantive universals should characterise substantive
universals as a matter of metaphysical necessity, as it were, in that the identity of

substantive universals should depend on the non-substantive universals they are

5 Even if not all chemical elements are that stable. Unobtainium™® is an extreme example.
7% See Lowe 2001:178
T Of course, a Spinozan or a Heraclitan could also dismiss the intuitions for regarding, on a
commonsensical basis, that certain transitions are ‘development changes’ governed by ‘development laws’,
Again, the Spinozan and the Heraclitan could have intuitions of their own.
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characterised by, at least in the case of fundamental kinds.'”®

Thg argumentative pattern involved in Lowe’s reasoning for the level of substantive
universals (that is, in the case of kinds) is striking similar to the argumentative pattern
employed by anti-Humean proponents of the metaphysical necessity of natural laws (in
the case of properties).”” The latter theorists claim that (some or all of) the non-
substantive universals are individualised by the causal powers they associate, in that the
identity of non-substantive universals depends on the causal interactions their instances

can engage in.

Lowe criticises this approach, mainly on the ground that it involves a confusion between
principles of transworld identity and principles of intraworld identity.’® That is, it
involves drawing (unwarranted) conclusions from what is actually the case to what is
metaphysically necessary the case, along the path of Kripke's a posteriori necessities.
Lowe claims therefore that the respective approach has two problems. It has first a strong,
metaphysical problem - to suppose that the identity of a non-substantive universal

n82

depends over its association with powers just seems ‘highly dubious.”® It also has a

weaker, epistemological difficulty in that one cannot be sure about which non-
substantive universals are individuated by which powers.3

Now, referring strictly to the weaker, epistemic issue, my suspicion is that Lowe has a
problem of consistency here, because his main stance on how kinds are identified and
‘singled out’ is simply that in nature we find certain stable co-instantiations of
properties.’®* This line however appears as highly susceptible to the same type of critique
Lowe advances against the anti-Humean proponents of nomic metaphysical necessity. It

is actually the case that on the level of particulars, properties are agglutinated in certain

" See Lowe 2006: 155, 169, 170, 173. Lowe avoids the of terminology of identity-dependence for substantive
universals, preferring to say instead that (at least) some laws concerning natural kinds, when properly
interpreted, emerge as metaphysically necessary (ibid. p. 155).
79 See for instance the arguments advanced by Shoemaker 1998, Ellis 2001, Bird 2005
Cf Lowe 2006: 150-152,164-165. Several other reasons are adduced against the metaphysical necessity of
laws, as construed by the anti-Humean theorists. For instance, Lowe claims that universal physical
constants could have been different (ibid. p. 151).
Ibtd p. 153
% Ibid. p. 164-165
3Ibzd p-154
% Ibid. p-135.
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patterns that science informs us about, one could reply. Why is it warranted to draw
conclusions, on such empirical grounds, about which non-substantive universals
characterise which substantive universals, where the relation of ‘characterisation’ involves

the latter’s identity?'®

I do not wish to question here Lowe’s view of the nature of the ‘characterisation’ relation.
There might be independent reasons why the respective relation needs to be construed in
this way, especially in order to differentiate it from Armstrong’s relation of
necessitation.”®® What I strongly suggest though is that when Heraclitanism or Spinozism
are reckoned with, Lowe’s considerations on laws, kind ‘individualisation’ and empirical
research cannot count as means to resist these views. If to construe the special science
kinds as non-phase kinds is a form of Heraclitanism, Lowe’s defence of the commonsense

phase/non-phase distinction cannot count as a rejection.

As in the discussion of criteria VIb and VII, I want to bring into the picture the identity
sense of carving nature at its joints. I will show in the next section that only if the
diachronic conditions of identity for kind members are taken to depend upon their kind
membership, the Spinozan and Heraclitan challenges could be responded and, in
particular, criterion VIII could be used in order to rule out special science kinds as phase
kinds.

§2.3.4 IDENTITY AND THE PHASE NON-PHASE DISTINCTION

If the identity sense of carving nature at its joints was adopted, the Heraclitan and
Spinozan challenges could be adequately responded. Within Lowe’s system, adopting this

identity sense as a solution would mean treating the commonly accepted natural kinds as

5 See especially Lowe 2006: 170, where Lowe rejects the view that the identity of a non—substantive
universal might depend on its association with a substantive universal (using the example of electric
charge). On the same page, Lowe intimates that kinds are ‘individualised’ by certain non-substantive
universals they are characterised by (the example of electrons, positrons and unit charge). In plain words,
for Lowe, to speak of the identity of non-substantive universals (either vis-a-vis their association to kinds,
or their association to causal powers) is ill-founded, whereas talk of the identity of kinds is justified. No
reason for this unilateral treatment is provided.
" Armstrong (1997)
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categories. That is because, given Lowe's construal of what a category is, this move would
inter alia entail that the identity of kind members depended on their kind membership
(such that the diachronic conditions of identity for any individual would have to include

and mention explicitly the instantiation of a substantive universal).

Recall that in one formulation of Lowe’s basic scheme on changes (which I have framed in
§ 2.3.1). Individual phase changes and the bearing of laws characterising a kind should be
necessary and jointly sufficient for the changes undergone by its members being phase
ones. On the other hand, for substantial kind changes it should be sufficient either that
an individual substantial change is in place or that the laws governing the manifestations
of the kind in question do not have a bearing over the respective processes undergone by

its members.

Now, if the commonly accepted natural kinds were treated as categories, not only all
individual substantial changes would qualify as kind substantial changes (as already is the
case in Lowe's scheme) but also all substantial kind changes would be individual
substantial changes. That is, individual substantial changes would be sufficient and
necessary for kind substantial changes. This would eliminate from Lowe's scheme the role
that laws play in defining substantial kind changes and would stop the Heraclitan and/or
the Spinozan from seeing such changes where intuitively they are not and/or overlooking

them where they intuitively they are in place.

The role played by laws in phase kind changes would have to be maintained though, for
the following reason. There are some changes undergone by particulars that, intuitively,
are neither phase changes nor substantial kind changes - like for instance in the case of
the irradiation of a raven that turns thus white. Lowe's construal of laws coherently allows
such exceptions on the level of particulars. This is in fact one of the great advantages of
his account of natural laws. Notice, however, that on his scheme of changes - which
includes laws playing a role in the definition of both substantial and phase kind changes -
the process in question could not qualify as a phase change (since a raven turning white
would not obey the law of 'development’ for the kind of raven). On the other hand, this

process could qualify as a substantial change on the other hand. As we have seen, the
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Heraclitan would gladly speculate this latter aspect.’®”

Among others, the purpose of viewing the commonly accepted kinds as categories would
be to stop the Heraclitan from re-interpreting what substantial kind changes mean. The
purpose would also be to defend commonsense intuitions on the phase/non-phase
distinction. If the role of laws were rejected altogether from drawing this phase/non-
phase distinction, we would have to accept that since the individual ravens plausibly
remain identical with themselves if they turn white, changes such as the ones they suffer
under irradiation represent phases undergone by their kind. Yet, while processes such as
irradiation saliently qualify as individual phase changes, our common intuitions say that
we should not have all the individual phase changes entailing that kind phases are in
place. To put it simply, what the commonsense regards as accidents should not count as

kind phases.

%7 And, of course, the Heraclitan who wanted to view medical kinds as non-phase, natural kinds would very

gladly consider this possibility.
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FIGURE 6 COMMONLY ACCEPTED KINDS AS CATEGORIES

An individual a - initially member of a kind &- could become member ofa different kind g)* could go through
a phase of g) or could come to instantiate an accident vis-a-vis <€; depending on certain necessary and/or
sufficient conditions. The conditions are stated in terms of categories and laws (left) and in terms oflaws and
individual changes (right)

Phase kind The bearing of The preservation The bearing of Phase
changes (for laws specific for  ofthe category a laws specific for  individual
<+ g) (necessary) initially belongs to g>(necessary) changes fora
(necessary) (necessary)
(necessary and sufficient) (necessary anc sufficient)
Substantial Transgression ofthe category a Substantial individual changes for a
kind changes  jpjtially belongs to (sufficient) (sufficient)
(between <€
and (p*)
Accidents for  Disobeying of The preservation Disobeying of Phase individual
g) (neither the laws specific ~ ofthe category a the laws specific  changes for a
phase nor for ¢>(necessary) initially belongs to for &(necessary) (necessary)
substantial
(necessary)
changes)

As I said, the main upshot of adopting the identity sense of carving nature at its joints
would be to stop the Spinozan and the Heraclitan from construing in a particular way the
conditions for substantial kind changes. Contra the Spinozan, one could argue that any
transition undergone by an individual changing its characteristics so as to swap two
commonly regarded kinds fulfils the necessary and sufficient condition for substantial
kind change (since it also represents an individual substantial change). Similarly, contra
the Heraclitan, one could hold that any transition that does not involve the swapping of
two commonly regarded kinds does not fulfil the necessary and sufficient condition for
substantial kind change and hence it simply represents a kind phase or a simple

individual phase (an accident).

Strictly referring to the Heraclitan challenge, the multiplication of kinds would also be

limited by the fact that an individual could not simultaneously instantiate two natural
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kinds (that were not in a species-genus hierarchy), since this would violate the tertium
non datur law. This prohibition is plainly justified when it comes to categories - no
particular could simultaneously instantiate two different categories, and Lowe argues very
convincingly in favour of it for the statues/materials cases, in which we have different
particulars with the same spatio-temporal location.’®® The prohibition in question could
easily be extended for natural kinds, if categories were more broadly viewed so as to
enclose natural kinds.’

Should the two Heraclitan and Spinozan still want to modify the number of kinds by
excessively inflating or reducing it, they would have to look at the conditions of
individuation for kind members and claim that on the level of particulars almost every
change is a change in their diachronic (absolute) identity (on the Heraclitan side) or that
almost no change is a change in the diachronic identity of individuals (on the Spinozan
side). However, this would be a much more difficult enterprise, or, at any rate, it would

represent a different discussion.

There are some serious difficulties with taking such a view on the identity bearing of kind
membership. Some of the most important are the general epistemological problems of the
identity sense of carving nature, which I will discuss in the next chapter. Parenthetically,
I should add that that the view of the commonly accepted natural kinds as categories
would not suffer from the tribulations that Lowe imputes to it, in some (again, rather
fragmentary) remarks he makes on the putative difference between kind substantial

changes and individual substantial changes.

Firstly, this construal of categories and the identity of kind members would not entail
that every commonly regarded phase individual change was in fact a substantial
individual change.”° I do not see why it should even favour this view (although it
certainly does not preclude it). Taking the commonly regarded natural kinds in science as
having a bearing on identity is something that should counter the Heraclitan or the

Spinozan who pursued the easier (i.e. less implausible) side of their strategy, that is, who

* See Lowe (1995) and also Oderberg (1996)
% Which is just to say, of course, that on the identity sense of carving nature, criterion VII could also be

used to stop the multiplication of kinds

“°Contra Lowe 2001: 187
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questioned the commonly accepted kinds, and not particulars. Should anyone want to
argue in favour of a Heraclitan or Spinozan reality on the level of particulars, that kinds
have an identity bearing would not matter, I think (or it would constitute a hindrance),

since the argumentation would simply have to be pursued on a different level.

At best, one could advance the following inference indicating the dangers of seeing the
instantiation of substantive universals as part of diachronic conditions of identity: if kinds
have an identity bearing, and if kinds are indefinitely multiplied (or reduced) then an
ever-changing (or un-changing) reality of particulars will result.”® Nevertheless, all hinges
on the accent with which this conditional is employed reductio ad absurdum, and for

what purpose. One could use this conditional to argue that:

i) Kinds should not have an identity bearing because such and such consequences over

the reality of particulars emerge,
or

ii) The number of kinds should not be multiplied or constricted because such and such

unacceptable consequences about the reality of particulars emerge.

To be sure, Spinozism or Heraclitianism about particulars is much more unacceptable
than Spinozism or Heraclitianism about kinds. After all, many respectable metaphysical
schemes in contemporary metaphysics do not have a central place for kinds (or do not

even acknowledge their existence) but pay full heed to the existence of particular

®'In fact, I am inclined to reject even this inference, simply because, as I have mentioned in the
introduction to this section, it seems to me that Heraclitanism/Spinozism about kinds and
Heraclitanism/Spinozism about particulars represent different aspects of these counter-intuitive strategies,
and these aspects do not presuppose each other. Take for instance one strong Spinozan scenario on kinds I
have mentioned in the beginning of , according to which our ontology contains only one or, let us say, three
kinds, corresponding to Lowe's three categories - the biological, the artefactual and the material. This
Spinozan view would be consistent I believe with a construal of kinds as substantive universals and would
not have a fortiori consequences over the differentiations between particulars we commonly accept. All the
non-substantive universals that in Lowe’s current scheme characterise various substantive universals in the
biological, inorganic and artefactual realms would characterise (what we could call) the biological
substantive universal, material substantive universal and artefactual substantive universal, respectively. All
the particulars that in Lowe’s current scheme are members of various natural kinds would be members of
these three kinds only. The differentiations between these particulars would be grounded, as they are
grounded already in Lowe’s current approach, on certain category based diachronic conditions of identity
(which, in this case, would coincide with the sortal conditions of identity).
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substances.'?*

All in all, there is no relation of entailment between viewing the kind
membership as having as bearing over the diachronic identity of kind members and all

phase individual changes ending up being also substantial individual changes.

Second, on this construal, categories would not be the most general forms of being we
could think of.® However, that the material, biological and artefactual are the most
general categories we could envisage answers only one half of the question concerning
their number - why should not we have less than three categories. It does not answer why

we should not have more.

Third, this construal would keep open the possibility of kind swapping (like in the case of
any organism that dies) but it would not preserve the possibility of an individual
changing its kind while remaining the same."* This is just to say that it would not admit
its logical negation. Why would one want to preserve the possibility of such changes
between kinds of numerically identical individuals? The only reason I can think of is the
doctrine of Christian transubstantiation. But there are alternative ways to deal with this
issue that theologians have formulated - approaches with sidestep the medieval
Aristotelianism and interpret in a different sense how Christ is ‘present’ or ‘in place’ in the

bread and wine of the Eucharist.'®

Fourth, on this construal we would not be ‘born’ with the criteria of diachronic identity of
objects and we would sometimes rely on scientists to tell us what kinds are out there.'
Would this mean that categories are not any more a priori? I suppose that they would still
be, if in a minimal sense, to attribute to kinds identity bearing over their members would
not be something that scientists could tell us about, or any ‘empirical’ information could

provide us, but would be the result of a metaphysical reasoning designed to reject certain

¥*See for instance Armstrong (1997), Campbell (1990). As we know, even for Quine the preference to
'desert landscapes' stopped at the level of the first order quantification (destined to reduce all the other
statements about ‘intensional’ entities); see Quine (1968) ) o

> As Lowe claims they should be; see Lowe (1989, ch. 7). The same claim can be found in Wiggins (2001)

with regard to the ‘ultimate sortals’, which correspond in Wiggins's system to Lo».ve’.s ‘categories’. .
“*Whereas Lowe claims that this possibility should be preserved (without specifying any reason for this);

Cf. Lowe (2001: 55, 184), (1989: 14)

95 Hemming (2000) is a brilliant example. ) ] ]
' Pace Lowe 2001: 187, for instance, where it is claimed that categories should be somewhat innate (in

connection with the British empiricist construal of the a priori). .
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unacceptable positions.”” The role of metaphysics, as underlying and providing a
framework for the natural sciences - a role that Lowe insists upon in various places'® -

would be unaltered.

Of course, these are details that concern the peculiar aspects of Lowe’s system rather our
general purpose in this chapter. However, Lowe’s arguments are important for the
discussion of criterion VIII because they represent, as I have mentioned, the best defence
in the literature of the commonsense phase-non phase distinction. The general
argumentation [ have adopted in this section against criterion VIII ruling out special
science kinds as phase kinds will be complemented in the next chapter by a more
contextualised analysis of medical kinds. In fact, all the arguments presented in the
present chapter will be used as a general metaphysical background in chapter 3, where
the comparison between gold and the Graves’ Disease kind will be undertaken. At the end
of chapter 3 the epistemological difficulties of the identity sense of carving nature will
also be presented and the metaphysical considerations from the present chapter on
essences, substantive universals and processes will be rounded up with my conclusions

about medical kinds in particular and natural kinds in general.

7 Nothing in the reasoning concerning categories entails that have them from birth or even that we should
be able to know them in any direct way. Taking categories as ‘innate’ comes-dangerously CIOS? to
evolutionary biology/psychology views, with all their tribulations, even if Lowe, in his philosophy of mind,
(distances himself from and) criticises the pre-eminence that these evolutionary al?proa‘ches Pave. co.m.e tc:
have; see Lowe (2000). More generally, categories are highly susceptible to ‘arbitrariness’ and S.u}.J]eCtIVISm
accusations, if we construe them either as innate or (even) as Kantian transcendentals. The minimal sense
of a priori associated with the metaphysical reasoning that should be employefi in order Fo reject
unacceptable positions (and provide a foundation for natural sciences, as Lowe. wants 1t's met‘jiphysu:s to be)
is consistent with scientific information being used in non-empirical metaphysical considerations.

*® See Lowe 2006: 3-5 et passim. 109



CHAPTER 3. GOLD VS.THE GRAVES'DISEASE KIND

INTRODUCTION

Are diseases natural kinds? I have noted in chapter 1 that, since lands in the exact
sciences (are taken to) typify natural kinds, a straightforward way to address such a
question is to compare a kind of disease with an exact science kind. Such a comparison
should make clear certain resemblances and differences between medicine and the exact
sciences that should matter decisively in establishing the character of kinds of diseases. In
the present chapter, I will compare Graves’ Disease, taken as an example of a
pathological’kind and gold, as an example of a ‘classical’ natural kind. Before explaining
from what point of view this task will be undertaken, let me first draw the background

image ofthe comparison.

Imagine we have, on the one hand, a set of various things—say rings, coins, frames, etc.—
that are yellow, fusible, malleable, soluble in aqua regia and so on. On the other hand,
think of a series of organisms that present certain biological features in common—
exophthalmia (the protrusion of one or both eyes), myxoedema (a tibial non-pitting
oedema), goitre (an enlargement of the thyroid gland detectable as a swelling in the
neck), and decreased weight, accelerated intestinal transit, tachycardia, intolerance to

heat, osteopenia, osteoporosis, proximal muscle weakness, etc.

FIGURE 7 GOLD KIND MEMBERS AND ORGANISMS SUFFERING FROM GRAVES’ DISEASE (REPRODUCED

FROM WHEETMAN, 2000)
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Each of these two sets of particulars has certain striking resemblances. The question I am
concerned with can then be usefully re-formulated as follows: if gold objects are part of a
natural kind, why should not organisms with the symptoms of Graves’ disease form such

a kind as well?

Do the two kinds fulfil/fail the criteria of membership laid out in chapter 1 (and

reproduced below), in such a way that an ontological gap between them is salient?

FIGURE 8 The criteria of membership in a natural kind NK for a particular a instantiating a pattern [p1, p2,....c..... pn] of

‘profound’ properties and a pattern [qu, g2,......... gn] of ‘superficial’ properties
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Take criterion I, concerning natural properties. Both gold and the Graves’ Disease kind
(henceforth GD kind) fulfil this requirement, or at least, no ontological gap can be
detected at its level. With respect to gold, the resemblances between its members do
appear as genuine - they are malleable, soluble in aqua regia, yellow, can be extended
and shaped without cracking, dissolvable in a HCI/HNO; solution, able to reflect the 570-
580 nm spectrum of the visible light, etc. These are not properties resulting from wiggling
predicates but are pointing towards real similarities, behaviours, and dispositions. being
malleable, soluble in aqua regia, yellow, being extended and shaped without cracking,
dissolving in a HCI/HNO;solution, reflecting the 570-580 nm spectrum from the visible
light, etc, are not properties resulting from wiggling predicates but point towards real
similarities and behaviours. With respect to the GD kind, the observable similarities
shared by its members do appear as natural properties as well. Values are not involved in
ascertaining whether an organism presents enlargement of the thyroid gland, protruded
eyes, a non-pitting oedema of the tibial tissues etc. In the same vein, no gerrymandering
of predicates is present in attributing to human organisms properties like exophtalmia,
goitre, myxedema, etc. That is, such organisms are not the focus of our discussion
because a predicate like, say 'being hospitalized between 7 and 19 days in endocrinology
clinics and being either male or female' has them in its extension. These organisms do
present biological resemblances (even if they are, from a medical point of view,
superficial, in the sense in which medical research is trying to discover the ‘profound’

causes of such symptoms and signs).

Admittedly, one might invoke here the problem of the theory-ladeness of observation, or
the fact that the properties in question might be relational. But ever since the early logical
empiricist program of providing a purely observational vocabulary fell into disrepute, the
fact that our theories might inform our observational terms is no longer considered to be
a serious problem.'® At any rate, if it is a problem at all, it affects both kinds under
discussion. Furthermore, if the charge of sharing relational properties is raised against the

GD kind, it can be equally raised against gold. Thus, either both kinds fulfil this

199 Cooper (2005: 81-86) has argued persuasively that these worries should be dismissed in the case of

psychiatry and I take it that the same goes for the case of somatic medicine.
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requirement or no ontological gap can be justified at its level, 2*°

In §3.1-§3.5 I will take each of the remaining criteria of membership in turn and will argue
that instead of an ontological gap between the two kinds, we have a difference of degree.
This applied enquiry will follow the general metaphysical discussion from chapter 2 from
two (inter-connected) points of view. On the one hand, it will rely on the previous
analyses of essences, substantive universals and processes. On the other hand, it will
assume - with regard to the intuitive assumption(s) that natural kinds provide a ‘basic
ontology’, frame ‘ultimate classifications’, tell us ‘what things are’ etc. - that gold carves
nature at its joints in a sense that does not involve the identity of its members. The other,
identity-related sense will be discussed in the final part of this chapter, in §3.6. Evidently,
certain references to the identity of kind members will be present throughout the entire
chapter, in connection with my working assumption that theorists appeal tacitly to the
identity sense of carving nature when setting forth certain requirements (and
characterisations of the natural kind category) - requirements that are otherwise

groundless.

§3.1 INDUCTION

Induction has two variants - a causal and a co-instantiation one. In the framework I have
adopted, the former has to do with inferences about superficial properties while the latter
is expressed by inferences about determining properties.*” If successful inductions can be
framed for the members of a certain kind, the kind in question is a more probable
candidate for being natural. Most neutrally put, inductively rich kinds go one step further
away from being simply arbitrary collections of particulars and are more probable
candidates for circumscribing 'divisions of nature' that correspond to natural kinds. I have

called the requirements that natural kinds should participate in these two types of

*** The same type of argument can be advanced for the microstructural similarities shared by the members
of each kind. '

** The above distinction between causal and co-instantiation inferences does not exclude that, ul.tlmately,
causation might also be the metaphysical ground for co-instantiat'ior'l. Infleed, I shall argue myself in favour
of this possibility. These two types of inferences need to be distinguished however, bec?use t.here are
alternative metaphysical justifications for co-instantiation on offer (essences and substantive universals);

see also §1.1.
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induction criterion II and V, respectively. I shall argue in this section that both gold and
the GD kind satisfy them.

3.1.1 THE CAUSAL INDUCTION REQUIREMENT (CRITERION II)

Let us first look at criterion II - the causal induction requirement. Criterion II says that a
group of particulars - identified prima facie due to their instantiation of certain
‘'superficial’ properties and behaviours [q,, q,, ...ga] - form a non-arbitrary kind K if they
also possess certain properties [p,, p, ...pn], which are ‘profound’ from a causal point of
view, i.e. are attended by causal powers, have roles in scientific explanation, prediction,
etc.*”* If this is the case, then for any individual g, one could advance inferences about its
‘superficial’ properties of the form ‘Were a to be a member of K, a would, or probably

would, instantiate [q,, qs, ...qn]-

Gold fulfils this requirement with a vengeance. One of the reasons why grouping together
the objects that are malleable, soluble in aqua regia, yellow, etc., is not conventional, is
that one can reasonably expect that the next observed sample of gold will be extended
and shaped without cracking, will dissolve in a HCI/HNO; solution, will reflect the 570-
580 nm spectrum from the visible light, etc. Such causal inductive inferences can
justifiably be framed because, besides these ‘superficial’ properties and behaviours, gold
members also share determining properties - namely the micro-structural properties
characteristic of the gold element (and its metallic complex); the latter properties are
causes for the former. That is, the superficial similarities of objects with such and such
colour, solubility, etc. are indicative of natural kind relationship vis-a-vis criterion II

because they are doubled by ‘profound’ similarities at the level of the micro structural

** Thus, from the point of view of the natural kinds discussion, the causal induction require.ment differs in
extension from the natural property requirement. Of course, one could argue, in line with the Eleatic
principle, that a property exists only insofar as it is attended by causal pqwers, However‘, the causal
induction requirement is particularly concerned with the sort of properties sc1en.c:e tries to discover - the
determining properties. Even if, for instance, the superficial, perceptible. pI.‘Opertles of. water may also. be
attended by causal powers (and hence can act as causes) sciencelxs 1nterest.ed in the .underly‘mg,
microstructural properties of water (which act as causes for its superﬁcxa.l, Perlcepnble properties). Tl.ns is
not to say that determining properties need only be micro-structural; it is just to say that, even if all
properties may act in some respect as causes (and hence be attended by causal powers) some of these

causes are more important than others.
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properties of the gold element.

There are, to be sure, numerous questions to be asked about the nature of determining
properties (i.e. the individuation of causes, the ontological dependency of causal powers,
etc).*” However, these difficulties about the exact characterisation of the causative
relation between the determining and the superficial aspects of kind members
nowithstanding, the similarities present on the level of micro-structures do mark out an
important distance between utterly arbitrary collections of individuals with different
underlying properties and the kinds for whom causal inductions concerning superficial

properties can be formulated.

Now, one can affirm that the same is the case for the GD kind. The set of symptoms of
Graves' Disease are not grouped together fortuitously, from the point of view of criterion
II. That is, one of the main reasons for why ‘classificatory strangeness’ is not present when
considering together the organisms that possess the above-mentioned ‘superficial’

properties is precisely the common causal ground underlying them.

Indeed, we have here a striking example of a conjunction of symptoms whose causal base
has been discovered by modern medicine and thus lies in sharp contrast with disease and
disease kinds in the classification of which causal arbitrariness was the rule. The history
of medicine is rife with such examples - conditions in which various symptoms were
grouped together for reasons that did not have anything to do with the similarities
present on the level of determining properties. In the sixteenth century for instance,
blindness, chancre and penile ‘rubbery tumours’ (granuloma formations) were considered
syphilis symptoms and their emergence was attributed to astrological influences
punishing fornication. In antiquity, to take another example, convulsions, loss of
consciousness and vertebral muscle spasms were grouped together as common symptoms
of a ‘divine’ disease affecting certain chosen people, a disease which should have allowed

its sufferers to transcend the sublunar realm and enter the realm of essences.

As 1 said, GD is a different sort of disease, however, because determining ‘pathological’

*3Gee Schaffer (2007) and Psillos (2002) for discussion. What I just want to stress is that my use here of
determining properties (as properties attended by causal powers) is neutral vis-a-vis the Humean/anti-
Humean dispute, which will be looked at more closely in chapter 4.
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properties are also shared by kind members. The diagnosis of Graves' Disease is
established by detecting in the blood certain types of antibodies called TRA (thyroid
receptor antibodies) and high levels of thyroxin (the thyroid hormone). These in turn
represent parameters indicating the presence of specific biological micro-structural
properties - e.g., increased permeability of cells to sodium and sugar, the presence of
certain steroid transcription factors in nucleus, increased Na*/K* ATP,. concentration in
membrane, an increase in the number and size of mitochondria, reduced expression of
the thyrotropin $ subunit and common « subunit (suppressed thyrotropin), increased
expression of HCN2 (hyperpolarization-activated cyclic nucleotide-gated catiion channel-
2), voltage gated potassium channel and SERCA (sarco(endo)plasmic reticulum calcium-
activated ATP,, responsible for increased heart rate and contractility), increased type 1 5°
deiodinase, increased LDL and VDRL receptor lipase (responsible for reduced total and
LDL cholesterol), increased osteocalcin, alkaline phosphatase, and urinary N-telopeptide
(responsible for osteopenia, osteoporosis, and fractures), increased serum creatine kinase
(responsible for proximal muscle weakness and easy fatigability), increased fatty acid
oxidation and sodium potassium ATPase (responsible for increased thermogenesis and

oxygen consumption, perspiration and weight loss), etc.

These are determining properties because they are each in turn involved as causes in
different stages of the global process which underlies the disease in question and whose
‘outcome’ is precisely the emergence of the symptoms. Some of these determining

properties are summarised below, in parallel to their effects.
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FIGURE 9 DETERMINING PROPERTIES (reproduced from Brent 2008)

Table 1. Manifestations of Graves’ Disease.”

System
Pituitary

Cardiac

Hepatic
Skeletal

Reproductive
Male

Female
Metabolic

White fat
Muscle
Thyroid

Clinical Finding or Manifestation
Suppressed thyrotropin

increased heart rate and contractility

Increased peripheral T, production; reduced
total and LDL cholesterol, lipoprotein{a)

Increased bone turnover, osteopenia,
osteoporosis, and fractures

Ecectile dysfunction, reduced libido

irregular menses

increased thermogenesis and oxygen
consumption

Reduced fat mass
Proximal-muscle weakness, easy fatigability

increased thyroid secretionof T, and T,

Marker of Direct or Indirect Thyroid Hormone Action

Reduced expression of thyrotropin 8 subunit and common
« subunit

Increased expression of HCN2, voltage-gated potassium
channel (Kv1.5, Kv4.2, Kv4.3}, and SERCA; increased
a-MHC and decreased 8-MHC expression; increased
serum atrial natriuretic peptide

Increased type 1 5 -deiodinase, LDL and VLDL receptor,
lipase, SREBP-2, CYP7A, and CETP

Increased osteocalcin, alkaline phosphatase, and urinary
N-telopeptide

Increased sex hormone globulin, reduced free testosterone

Antagonism of estrogen action; impaired gonadotropin
regulation

Increased fatty acid oxidation and sodium—potassium
ATPase

Augmented adrenergic-mediated lipolysis
Increased SERCA activity and serum creatine kinase

increased type 1 and type 2 5'-deiodinase activity in thyroid

* Data are from Motomura and Brent,” Bremta et al.” and Klein and Ojamaa.** CETP denotes cholesterol ester transfer
protein, CYP7A cholesterol 7 a-hydroxylase, HCN2 hyperpolarization-activated cyclic nucleotide-gated cation channel 2,
LDL low-density lipoprotein, MHC myosin heavy chain, SERCA sarcoplasmic reticulum calcium-activated ATPase, SREBP-
2 stevol regulatory element-binding protein 2, T, triiodothyronine, T, thyroxine, and VLDL very-low-density lipoprotein.

Because the GD kind presents such an underlying layer of determining properties, it can

be involved in (causal) inductions in the same relevant sense as gold. That is to say,

criterion II cannot circumscribe an ontological gap at this point. We have instead a

difference of degree.

The difference in degree, in this particular context, refers to the certainty of the respective

inductive inferences. One (gold) is arguably universal, whereas the other admits

exceptions (or, alternatively, can be read as probabilistic) when it comes to the organisms
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that are members of a GD kind.***In the case of gold, we can expect that the next
observed member of this kind will dissolve in aqua regia for instance, whereas in the case
of GD we can expect that the next observed member of this kind is to have exophthalmia
with a certain probability. Alternatively, we can expect that the respective organism will

have exophthalmia only if a host of certain other conditions are in place.

However, such a difference in the certainty of inferences does not amount to the two
kinds being situated on different ontological levels. Insofar as the requirement to
participate in causal inductions is concerned, a kind is inductively rich if causal powers

are at work between the involved properties (i.e. the superficial and determining ones).>*

Irrespective of the disagreements as to what interpretation causal powers should receive
and the exact nature of determining properties, at this point we only need to stick to the
(minimal) fact that causation exists in medicine. In other words, if in pathological
organisms there are non-accidental successions between events, inductions should be

vindicated and criterion I is fulfilled (even if the respective inferences are not universal).

Take the relation between TRAs and exophthalmia, a relation that is considered by all of
today’s medical standards as causal. This relation has a known mechanism;**® it has been

verified in experimental conditions, both in vivo and in vitro, and has been subject to

***More precisely, the respective inferences can be read as probabilistic (on the frequency-interpretation of
probability), in which case the inductions simply express the chances of certain properties designated in the
consequent to show up given the presence of other properties designated in the antecedent (and thus the
respective inferences are metaphysically underlined by non-deterministic causation); see Forster (2004:
21,54).- The exceptions, on the other hand, can be taken as showing up due to the presence/absence of
certain other factors that are not specified in the antecedents of inductive conditionals (and in this case, the
‘probably’ locution present in the inductive statements would have an epistemic interpretation); see e.g.
Fales (1990: 105). Alternatively, the other factors that might influence the conditions in which the
antecedent of the respective conditionals obtains might be indicated in an attached (ceteris paribus-like)
clause; see for instance Cartwright (1999:90). In medical treatises (endocrinological ones included, of
course) the correlations between causative factors and effects are sometimes expressed as frequencies
simpliciter, but the addendum that certain other factors, currently unknown, might influence the strength
of association is just as often met; see for instance Bahn et. al. (1998)

> See Morris's (2007) presentation of Hume's inductive scepticism related to causal powers, Snyder’s
(2006) discussion of Whewell’s view on causal induction and Hacking's (2006) discussion of Mill's co-
instantiation induction, in contrast.

% ‘“Mechanism’ is used here in the simple/neutral sense of a series of factors spatio-temporally related,
between which non-accidental relations are observed to obtain in experimental conditions, and which are
correlated with statistical assessments from the level of populations.
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numerous population-level assessments.207 It is known of this relationship that due to a
molecular mimicry between the TSH receptor from the level of thyroid membrane and
certain proteins located in the retro-bulbar, pre-adipocyte soft tissue, TRAs (the
antibodies directed mainly against the TSH-receptor of the thyroid membrane)208 reach
the orbital muscles and fibroblasts. Here, they induce an inflammatory infiltrate
composed mainly of T-lymphocytes and macrophages. The cytokines produced by the
latter stimulate the secretion of certain glycosaminoglycans (mainly hyaluronate and

chondroitin sulfate) by  the fibroblasts, with hydrophilic consequences.
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FIGURE 10 OPHTHALMOPATHY MECHANISM (Reproduced from Ginsberg 2003)

A7 See, e.g., [41] for in vitro laboratory assessments, [42] for animal testing evaluations, and [43] for
epidemiological assessments.
A8 TSH (thyroid stimulating hormone) is a hormone secreted by the hypophyseal gland which controls the
activity ofthe thyroid gland. Normally, TSH reaches a certain receptor located on the thyroidian membrane
and enables a series of intracellular reactions in the thyroidian follicles that culminate in the synthesis of
thyroxin (the main thyroid hormone) and triiodothyronine (thyroxine's active metabolite). When TSAs (the
antibodies produced by lymphocytes as a result of perceiving' the TSH-thyroidian receptor as foreign, i.e.,
as an antigen) target the respective receptor, they enable the same set of intracellular reactions but in an
exacerbated way. Informally put, this is the main reason for the emergence of Graves’ disease symptoms.
Thyroid normally controls the base metabolism rate. In Graves’ disease, via the abovementioned
determining properties located at the microcellular level, the metabolic influences of thyroid are
exacerbated, and hence the superficial manifestations (the symptoms) show up.
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The resulting oedema, together with the presence as such of the inflammatory infiltrate,
leads to the protrusion ofthe eyes and the associated signs of exophthalmia—retrobulbar

pain, pain on eye movement, eyelid erythema, conjunctival injection, chemosis, swelling

ofthe caruncle, and eyelid edema.
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To be sure, there are missing gaps in the mechanism leading to the emergence of eye
protrusion, and medical researchers acknowledge this.209 However, the yet unknown
details notwithstanding, by all of medicine’s standards, the relation between TRAs and
exophthalmia is non-accidental, as I have said.2l0That is why causal inferences can be
framed for organisms with detected TRAs levels in blood vis-"-vis the presence of
exophthalmia. It might be that these causal inferences, as all the other involving members
ofthe GD kind, are not one hundred percent sure, as in the case of gold.2ll But they show
that the GD kind fulfils criterion II, just like gold, without any ontological gap.

209 See Wheetman (2000) for instance.

2I0A more detailed discussion of causal relations in medicine will be undertaken in chapter 4.

21 Parenthetically, one could argue that the causal inductive inferences in which gold members are involved,
as the inductive inferences across all sciences, are not universal. They always admit exceptions related to
the presence or absence of certain other factors that enable or interfere with the manifestations of causal
powers; see Cartwright 1989, 1998) and Lowe (1989) for a discussion directly framed in the (metaphysical)

terms of causal powers.
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3.1.2 THE CO-INSTANTIATION INDUCTION REQUIREMENT (CRITERION V)**

Criterion V says that, besides allowing causal inductions, inductively rich kinds should
also enable us to formulate co-instantiation inferences. Such co-instantiation inferences,
as discussed in chapter 1, are about the very possession of determining properties. They
are thus different (at least in the first instance) from the causal inferences revolving
around criterion Il. Whereas the latter are based on the relation of causal dependence of
superficial properties on the determining properties, the former concern the co-
instantiation of determining properties themselves. In the notation I have adopted,
criterion V says that, for any individual a, given a kind K characterised by a pattern of
determining properties [p,, P, ps....pn], were a to be a member of K, a would, or probably

would, co-instantiate {p,, p,, p3,...-Pn)-

In fact, without such co-instantiation inferences, the aforementioned use of kinds in
causal inductions could not be possible. Informally, the rationale can be put as follows:
yes, when it comes to causal inductions, we can expect that the next observed particular,
if member of the kind gold, will be malleable, for instance, given that this kind has the
determining property of having the valence shell electrons delocalised. But why should
we expect the next member of the kind gold to have the valence shell electrons
delocalised? More generally, why should we expect that the future observed kind
members will present the same pattern of determining properties? Co-instantiation
inferences are needed in order for the causal inferences involving superficial properties to

make sense.*3

Again, gold fulfills this requirement with a vengeance. The determining properties that
characterise the gold element and its metallic complexes are so tightly united that
philosophers and lay people alike often and in various contexts use the locution Z=79 to
refer to the microstructure in question, even though the properties involved are more

complex than a predicate referring to any atomic number may convey. The atoms

*2 1 shall come back to criteria III and IV later. The reason why criterion V is discussed beforehand is that it
is connected with the theme of induction and it has important argumentative links with criterion II.
*3In other words, the inference 'Were a to be NK, a would, or probably would, instantiate [q,, qs,....qn]’

depends upon the inference 'Were a to be NK, a would, or probably would, instantiate [Py Par-e--Pnl’
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composing gold samples have an electronegativity of 3.54 on the Pauling scale, an
ionisation energy of 89o.1 k]/mol, a certain distribution of electrons in orbitals (including,
as in all transitional elements, a partly filled d sub-shell (5d) that confers to it multiple
oxidation states), 18 neutrons in the stable state, and varying numbers in its 18

radioactive states, not to mention the properties gold has in its metallic form.

Of course, that gold has an atomic number (Z) of 79 conveys a very important property of
gold atoms and gold samples in general, and it has, in addition, a heuristic use in
distinguishing the element at hand from all the other elements. But indeed, besides
protons and their number, the determining properties present at the micro-structural
level in question are more numerous. Now, why are the determining properties in gold’s
case thus united? And, more generally, what justifies, in the end, the co-instantiation

inductions that can be formulated for the kinds satisfying criterion V?

Three different answers could be offered to such an inquiry. One is causal (and
metaphysically quite uncomplicated) whereas the other two are non-causal and introduce
intricate metaphysical notions — essences and substantive universals. One simply says
that due to the causal structure of the world, the determining properties are agglutinated
in certain patterns, which admit exceptions on the level of individuals. The other two say,
in one way or another, that kinds must instantiate the same pattern of determining

properties if they are to be natural at all.

It is interesting to note first that the causal answer in fact transforms the co-instantiation
inferences into (more or less) causal inductions, thus bringing criterion V closer to
criterion II. The causal answer explains that an individual a, if member of a kind K, would,
or probably would, instantiate [p,, p,, P5---Pnl] since a, as a member of K, participates at

the level of its determining properties in causal interactions in which are involved various
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internal and external mechanisms.**

These mechanisms could agglutinate [p,, p,, ps...pn] perfectly, such that a would
instantiate all of the properties in question, or (depending upon circumstances)

imperfectly, such that exceptions could show up at a’s level.

On the non-causal side, in contrast, the other two answers imply that the co-instantiation
inferences are strictly separated from the causal inductions that the previously discussed
criterion was concerned with. These two answers hypothesize that, if member of K, a
should instantiate all of the properties of the pattern [p,, p,, p3....pn, either because K has
an ‘essence’ and [p,, p,..,pn] are ‘essential’ properties,® or because a instantiates a
substantive universal K which, metaphysically, imposes the instantiation of all of the [p,,

P2, ---Pnl by .

In the present (sub-)section I shall look primarily at the first, causal option, which, as we
shall see, is sufficient for the modest purposes of our comparison. I shall then comment
rather briefly on the other two (non-causal) answers at the end of this section. I shall
insist however upon the significance of metaphysical elements such as ‘essences’,
‘essential properties’ and ‘substantive universals’ in the following sections (when

analysing criteria VI, and VI).

The point [ wish to make regarding the co-instantiation induction requirement is that the

first, causal option does justice to gold and GD. In both cases, that is to say, we have a

™ ‘Mechanisms’ are cited here simply in order to designate those internal and external causal elements that
are involved in the agglutination of determining properties. I should point out that there are specific
problems with the metaphysics of causation that involves the notion of mechanism (see for instance
Woodward 2008, Salmon 1998 and Cartwright 1999).We do not need to go into these issues at this point
though. To invoke mechanisms, in this context, is simply to make more intuitive how the ‘causal structure
of the world’ intervenes into the co-instantiation of the ‘profound’ properties of kind members.
Significantly, Boyd (1991, 1999), who introduced the causal story in the topic of natural kinds and the
properties that characterise them, refers frequently to ‘causal mechanisms’, without discussing in any detail
the ontological niceties associated with mechanism causation. It is worth noting that generally Boyd is a
non-Humean about causation (Boyd, 1995: 365-7).

*Cf. Ellis (2002) Wilkerson (1995) Harré (2005)

"See Ellis (2001) Note that not all kind theorists believe that substantive universals induce the co-
instantiation of all the properties of a characterising pattern on the level of particulars, as Ellis does. Lowe
(2001) does not, even though he holds that on the level of universals, the patterns in question ‘characterise’
in integrum the substantive universals they correspond to; see Lowe (2006: 155, 169, 170, 173). See also Heil
(2006) for a critical discussion of Lowe’s position on (substantive or not) universals. [ shall return frequently

to Lowe's approach in the subsequent sections of this chapter.
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causal story that explains the unity of the respective determining properties. In the case
of gold, the story would appeal to a combination of classical elements of quantum
mechanics, for instance, the nuclear and electromagnetic forces, Pauli’s exclusion
principle for quantum states, the Fermi energy, etc. That the determining properties of
gold (including its number of protons) are co-instantiated is arguably due to causal
interactions (such as the interactions governed by the colour forces holding gluons and
quarks together and mediated by gluons themselves, the interactions between nucleons
governed by the strong nuclear forces and mediated by the exchange of pions, the

interactions between protons and electrons governed by Columb’s force, etc).

Should any aspects of this picture appear as non-causal,”” the causal story of the creation
of (chemical) elements could also be invoked. Gold was one of the elements with an
atomic number greater than 26 that was produced by the S process (slow-neutron-
capture-process) in stars some 100 million years after the Big-Bang (when the first
galaxies and stars were created) and it continues to be thus produced in stars (either by

the S process, or the R process of rapid neutron capture in core-collapse supernovas).*®

In the case of the GD kind, there is, on the one hand a mixed mechanism in which
external environmental factors, such as smoking or iodine intake, and internal factors,
such as various genetic predispositions, cause organisms to produce the above-mentioned
TRAs—the antibodies directed against their own thyroids.* On the other hand, there are
correlated internal mechanisms in which the over-stimulated thyroids produce excess
amounts of their hormones, thereby augmenting the physiological effects, and finally

creating a cluster of the above-mentioned ‘pathological’ determining properties (which

*7One could argue that there are determining properties of gold that do not result from causal interactions
simpliciter. For instance, the distribution of electrons in orbitals takes place according to Pauli’s exclusion
principle which simply forbids that two identical fermions may simultaneously occupy the same quantum
state. Pauli’s principle follows from the anti symmetry of the wavefunction(s) for fermions, which is
commonly considered as being simply a principle of nature (see for instance, Fenyman 1966: section 4-4 and
Pauli’s own rendition in his 1946:17). A causal interpretation of Pauli’s principle could be formulated in the
framework of relativistic quantum field theory in terms of relativistic local causality or in Bohmian
mechanics; Cf. Bohm et al. (1955) and Cushing (1993). For a philosophical discussion see van Fraassen (1980:
122-124), Lewis (1986: 222-223) and Salmon (1989: 159-164).
*® See for example Wallerstein, G. et. al. (1997)
9 See Holm (2005), Rapoport et. al (1998), Jacobson (2007), Manji (2006)
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part of the cluster precisely, depending on the characteristics of each organism).20

Various immune cells (lymphocytes,
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%'# it this receptor produces the
W hypertrophy and hyperplasia of
thyroidian cells followed by the
WOupIM W excessive production of hormones
(thyroxine and triiodotironine). The

immune cells synthesize also various
cytokines (such as interferon g,
interleukin 1) which amplify the
inflammatory associated process and
induce the expression by the
thyroidan cells of receptors (CD 54,
CD 40) and immune enhancing
molecules (ITLA II).
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FIGURE 12 A PART OF THE CAUSAL MECHANISM INDUCING THE PRODUCTION IN EXCESS OF THYROID’S HORMONES.
(Reproduced from Wheetman 2000)

These ‘causal stories’back up the use of co-instantiation inductions both for gold and the
GD kind. Again, there are varying degrees of certainty regarding the ensuing inductions.
In the gold case one can expect, say, that the next observed member will have the shell
electrons delocalised in its metallic structure. In the case of the GD kind, one can expect,
say, that the next observed member is to have, with a certain probability, mitochondria
increased in number and size in a cells’ cytoplasm. Alternatively, one can expect that it

will have such mitochondria only ifa host of certain other conditions are in place.2l

However, just as in the case ofthe causal inferences involved in criterion II, one can argue
that this difference in the certainty of co-instantiation inferences concerning determining

properties does not mark out an ontological gap between the two kinds, from the point of

20To recall, thyroid is the gland that controls the base metabolism rate and hyperthyroidism mainly

exacerbates these metabolic effects.

21 See Brent (2008)
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view of criterion V.

The causal elements in the gold case produce a ‘perfect’ pattern of determining
properties. The causal elements in the case of the GD kind allow exceptions in that kind
members instantiated parts of the cluster in question. The difference in the certainty of
inductions only has to do with the efficacy of the causal paths underlying the unity of
determining properties. It has to do, that is to say, with causation and its way of
manifestation, and not with the ontological levels onto which the various kinds could be
mapped. For co-instantiation inductions, it is sufficient that causation, as such, is in
place. How efficacious mechanisms are in clustering properties is simply an issue that has

nothing to do with criterion V and the metaphysics of kinds.

Now, I have mentioned in the beginning of this sub-section that besides the causal
answer to the unity of determining properties, there are two alternative (and connected)
solutions to the question of how members of a kind satisfy criterion V. They explain how
kinds allow co-instantiation inductions by appealing to 'essences' and 'substantive
universals'.””” These are two venerable metaphysical notions, whose involvement in
criteria VIb and VII has been explored in chapter2. I do not think that we should dwell
upon them, in the context of criterion V (and II), for a very simple and yet convincing

reason.

Insofar as criterion V (and II) is (are) concerned, essences and substantive universals can
only play a redundant role. In fact, appealing to them is redundant on two (related)
scores that concern criterion II and the very existence of these metaphysical elements,
respectively. For one, calling upon ‘essential’ properties/essences of kinds, and/or the
instantiation of substantive universals, cannot shed any (further) light on the capacity of
kinds to participate in inductions. Once it is established on causal grounds that, for any
individual q, if it is a member of the kind K then a will, or probably will, co-instantiate the
pattern of properties [p,, pz,---» Pnl, further invoking the fact that a might also instantiate a
substantive universal K (or that [p,, s, Pn] are ‘essential’ properties) is not any more

informative about (the possibility of) the respective inference.

**See for instance Lowe (2001), (1989) for an appeal to substantive universals in order to explain why the

kind properties co-instantiate in the way they do. )
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Of course, one might be interested in the certainty of the co-instantiation inductions, i.e.
in whether they are universal or bear exceptions. Nevertheless, as I said, this aspect does
not concern the metaphysics of (natural) kinds, from the point of view of criterion V - it
can only indicate a difference of degree. Whether we have exceptions or not does indeed
matter for kinds insofar as criteria IlI, VI, and VI are concerned, and essences and
substantive universals are actively involved in the discussion of criterion VI, as we shall

see.

For another, if the causal response I have discussed above is coherent, then for reasons
related to the principle of parsimony, the arguments in favour of the very existence of
substantive universals or ‘essences’ of kinds should invoke at a metaphysical level
something other than the need to justify induction for kinds.**® There should be
something else that warrants inflating our ontology with substantive universals or
alternatively, with sets of properties constituting ‘essences of kinds’ - where the ‘essential’
properties are defined (a bit mysteriously) as those properties that all and only the

members of kinds instantiate and must instantiate.

*3 Contra Lowe (2006: 135) who claims that substantive universals (and only they) could justify the co-

instantiation of properties for natural kind members
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FIGURE 13 The co-instantiation of [p,, p,ye.cv..... Pn] by a could be explained in causal way
simpliciter, or by bringing up the instantiation of a substantive universals. Once the causal
explanation is shown to be available though, the invoking of substantive universals
becomes redundant.
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* Between the individual 4 and the substantive universal NK there is a relation of instantiation, due to whicha
possesses the pattern [Py, Payeceseevens Pal

** Alternatively, the possession by a of [Py, Payererensn Py} might be viewed as the result of the (efficient) causal
structure of the world (mechanisms, causal laws)

*xk Between the ‘profound’ and the *superficial’ properties [y qpyeeerrnes q,] there is a causally efficient relation.

I conclude that the co-instantiation requirement cannot situate gold and the GD kind on
different ontological levels and that, more broadly, induction (be it of a causal or co-
instantiation type) cannot reveal an ontological gap but a difference of degree. In the next
secti‘on, the two kinds will be scrutinized from the point of view of an equally important

criterion of natural kind membership - involvement in laws.
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§3.2 THE REQUIREMENT OF LAW-INVOLVEMENT

A bolder development of the previously discussed requirement(s) says that natural kinds
should be involved in (causal) laws of nature.*** It might be for instance that electrons are
involved in induction inferences of the type ‘if all electrons observed so far exhibited this
or that behaviour towards protons, then the next observed electron will, or will probably
exhibit the same behaviour’, or ‘if something is an electron, then it will attract protons
with this force’. However, one could point out that what is at work here is a law in which

the electron kind is involved because charge is one of its characterising properties.

In other words, this criterion says that the properties shared by kind members should be
not only natural and explanatively powerful but also ‘nomic’. In my notation, it says that
for an individual a—a member of a (candidate) natural kind NK in virtue of being
characterised by a pattern of superficial properties [q,, g, ga] and a pattern of
determining properties [p,, p,,..., pn]—the pattern [p;, p,,..., pa] instantiated by a should be
involved in laws that govern/describe either the causal interactions of a whose effects are
[qs, ga,--, gn] or the interactions of a with other individuals. Note that this requirement is
different from causal induction requirement, insofar as kinds could participate in causal
inductions without being involved in laws, and there are serious reasons to think this is

the case.

For instance, special sciences represent for many scientific law theorists domains in which
we do not have laws, at least in the canonical sense that characterizes the exact
sciences.” Yet, insofar as one does not advocate reductionism (for instance of the
biological or psychological to the physical level), natural sciences cannot be understood
as lacking causation, i.e. as being characterized by arbitrary, accidental processes. Hence,
in such domains it should be meaningful to discuss explanatory powerful properties and
causal inductions even if the existence of nomic properties, in the full-blooded sense, is

an undecided issue.?*®

*4 Criterion put forth by Bird (1998), Collier (1996), Ellis (2001) Cooper (2005) and Mackery (2005) among
others.

**3 see Ellis (2001) and Carnap (1995). L .
26 Goo for instance Boyd (1991), who persuasively discusses causal induction and causation in biology while

accepting that the type of laws found in physics have no correspondent in the biological realm.
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Now, the above formulation is not exactly appropriate, in the sense that it suggests a
certain interpretation of what involvement in laws means for kinds.*” The respective
interpretation is not straightforward though, because of, broadly speaking, the various
ways in which law statements can be framed. What I mean to say is that the danger of
circular reasoning exists here to a certain degree. That is why, inter alia, the difference
between laws and law statements will have to be considered in our discussion.?*?
Importantly, the issue of what precisely laws represent is also involved here, as we shall
see once the two kinds are set in contrast from the point of view of their nomic

relationships.

What laws are gold and the GD kind involved in? One point that is obvious from the
previous sections is that in the case of the GD kind we have exceptions on the level of the
properties instantiated by kind members. Not all the superficial and determining
properties of this kind are instantiated by all organisms with Graves’ disease. We have,
that is, a cluster of properties possessed by the GD kind members. In the case of gold, we
do not have any exceptions because the various inductions that can be formulated for its

members are universal.

This aspect is the cornerstone of our analysis from the point of view of the law-
involvement requirement. A natural suggestion arises that the existence of exceptions
betrays a difference in the laws in which the respective kinds are involved.**® Simply put,
an ontological gap could be seen to appear here - we seemingly have laws that do not
admit exceptions in the case of gold and laws that do admit exceptions in the case of the
GD kind (for instance, the law describing/governing the association between Graves’

Disease and pre-tibial oedema).

However, we have two inter-related questions that need to be addressed at this point: are

**7More precisely, it suggests that the truth-makers of laws are properties and that the main laws in which
kinds are involved have a causal nature. Such an interpretation appears to set aside the fact that kinds
might be the truth-makers of laws and that the laws in question might describe/govern co-instantiation
relations between properties following from kinds’ possessing an essence and/or representing substantive
universals.
**1 have purposely formulated the requirement in question in this form, in order to stress that on a
minimal interpretation kinds are characterized patterns of properties (that is, at base kind members are
simply individuals with similarities).
* See for example Millikan (1999: 47, 48, 54, 55) and Nickel (2008: 1, 15, 17)
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laws that admit exceptions (ontologically) different from laws that do not admit
exceptions? and, as [ have already anticipated, what precisely is the nature of the
involvement of kinds in laws? Both questions are in need of an answer if the criterion of
law-involvement is to be reckoned with. In fact, the former question arguably depends on

the latter, in the following sense.

If the involvement of (natural) kinds in laws is roughly viewed as being merely the way in
which laws are supposed to govern/describe causal interactions in which kind members

participate°

- then the ontological discrepancy between laws that admit exceptions and
those that do not needs to be elucidated. On the other hand, if the involvement of kinds
in laws is investigated more carefully so that the distinction between laws and law
statements (as well as the truth-makers of the latter) is heeded, then it might be that the
ontological difference between exception-less and exception-ridden laws does not have to

be taken into account in our discussion.

In fact, I consider the latter path more proper and wish to follow it. That is, I intend to
look more closely at what involvement in laws is, in order to respond to the challenge
posed by the causal induction requirement. Beforehand, I should say, however, a few
words about the difference between exceptionless and exception-ridden laws, even if this

vein of argumentation is, [ believe, much less fruitful.

The existence of exceptions in a certain realm governed by a law could be viewed as
resulting from that law being probabilistic or ceteris paribus. In other words, that the
consequent of a law (statement) is not satisfied in states of affairs in which its antecedent
obtains could be attributed to ceteris paribus clauses not being fulfilled or to the
probabilistic form in which the consequent follows the antecedent. Notably, the
universally quantified form of laws (statements) has been taken as canonical for the way
in which the laws manifest themselves and such laws have been typically advocated for

the exact sciences.

Exception-ridden laws have been taken to characterise the special sciences.”In fact,

3°] take this as a translation of the equally rough dictum that ‘laws “characterise” kinds’; see for instance
Collier (1996: 2), Nelson (1990: 102) and Cooper (2005: 46)
' Cf. Psillos (2007: 38, 39,135, 136)
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sciences such as medicine, sociology, economics, biology, etc. have taken on this
denomination precisely due to the fact that their laws are supposed to admit exceptions

(and hence to be special) in contrast to the ‘normal’ laws of the exact sciences.”*

This denomination of course carries a certain qualitative burden (from an ontological
point of view) in the sense that full-blown laws are supposed to be the ones from the
exact sciences. It is exactly this burden that seems to incline the ontological balance

towards gold as being ‘more natural’ than the GD kind.

Now, there are possible means of dispensing with this ontological burden, mainly by
pointing out either that in the exact sciences probabilistic laws are present (at the level of
quantum mechanics) or that the ceteris paribus clauses are needed for all sciences, across
all domains, in order for their manifestations to show up on the level of particulars.’ The
existence of probabilistic laws in quantum mechanics could then be used in order to
argue that if such laws show up at the most fundamental level, their ontological status
could not be below the status of universal laws. On the other hand, the putative
omnipresence of ceteris paribus clauses could arguably be employed to modify the

canonical form in which laws have been traditionally construed.*

This vein of argumentation is not very fruitful, however. Exploring it would have to
disentangle a host of very intricate issues. For instance, the probabilistic laws could
actually be construed as exceptionless, universal laws if, on the level of their
corresponding statements, the probabilistic clause is moved into the consequent.”> On
the other hand, the probabilistic form in which laws of the special sciences (medicine
included) are sometimes expressed might not be genuine, law-like frequencies,”® but
might represent artefacts of the statistical means of analysing populations, reflecting our
ignorance of certain other conditions that could transform the law conditionals in

question into strict ones.”’

** See Fodor (1974) and Millikan (1999)
*3 See for instance Mitchell (2000), Cartwright (1999) and also Lowe (1989)
4 See Mitchell (2000)
>See Cartwright (1989:105). In fact, this is the classical form in which probabilistic laws are expressed (on a
[relative] frequency interpretation of probability).
% See Cartwright (1989142, 143)
*7Cf. Hausman and Woodward (2004) apud Cartwright (2007b:107)
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Were such conditions to be discovered, they would prima facie qualify as ceteris paribus
clauses. But such clauses engender other problems of their own. For one, they (or at least
some of them) could also be incorporated into the antecedents of law-statements
(antecedents which would thus become very large) such that we end up having universal
nomic statements.?® For another, these clauses are subject to substantial criticisms

claiming that, epistemically and semantically, they are nonsensical. >3

All in all, no matter how the notion of law is stretched and twisted, the existence of
exceptions still seems to indicate for our comparison an important difference in laws that
is reflected (or originates in) the nature of kinds. Take the case of ceteris paribus laws.
Notwithstanding the discussion over the intelligibility or unintelligibility of ceteris
paribus clauses, over how they could be inserted into the antecedents of laws, etc. one can
still argue that since laws ‘characterise’ kinds, the existence of exceptions in the
manifestation of laws betrays a difference in kinds. In our specific circumstances, one
could still hold that the ceteris paribus conditions of the laws governing the emergence of
ophthalmopathy, for instance, arise because the members of the Graves” Disease kind are
not exactly similar. Since, in contrast, the members of the gold kind are exactly similar
and the laws which ‘characterise’ them do not admit exceptions, the two kinds still appear
to be situated on different ontological levels, from the point of view of the law-

involvement criterion.

We have, however, another vein of argumentation at our disposal, which is more
powerful because it looks directly at what the involvement in laws means for kinds. In
this vein, the difference between laws and law-statements, as well as the truth-makers of
the latter, are crucial. These aspects could be employed in order to argue that the
existence of exceptions does not matter with respect to the metaphysics of kinds, at least

as far as criterion of law involvement is concerned.

Let us take a (very) schematic scenario in which a kind K is characterised, say, by the

properties q,, q., q, and ps;, ps p; The properties at hand are involved in causal

¥See Cartwright (2002b)
9Gee Earman et. al (2002) and also Drewery (2001), Woodward (2002) for discussion. A reply to Earman et

al’s (critical) approach to ceteris paribus clauses can be found in Cartwright (2002b); Lange defends the
meaningfulness of these clauses from a different perspective in Lange (2002)
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interactions, and these causal interactions are in turn governed/described by laws. When
it comes to the involvement of K in the laws in question (i.e. when it comes to how laws
‘characterise’ K), one could choose various nomic statements that directly connect K with
them. For instance, it might be said that it is a law for the members of the kind K to
instantiate g, and q,, once they instantiate ps. If the determining properties are under
focus, one might say that it is a law for the members of the kind K to instantiate ps, once
they are engaged with such and such external and internal mechanisms. If a, as a member
of K, does not instantiate, say, q,, or ps then, as I said, K can appear to be on an inferior
ontological level in comparison to another kind K* whose members instantiate all of its
characterising properties, since the laws of K appear as ceteris paribus (or probabilistic)

whereas the laws of K* are strict.

Nonetheless, as I said, the question worth addressing is: irrespective of how nomic
statements are formulated, can one really transfer the ontological consequences (if any)
of exceptions from the level of laws to the metaphysical level of kinds? My conjecture is
that they cannot be transferred if kinds are not the truth-makers of these statements. In
other words, if all there is in the involvement of kinds in laws is that certain law-like
statements can be put to use for various practical reasons,** then the existence of

exceptions is ontologically innocuous for kinds.

My argument appeals in the first instance to the causal picture framed in the previous
section concerned with induction. We have causal interactions that result in the
agglutination of properties. Causal mechanisms, external and internal, produce the co-
instantiation of determining properties. The latter in turn cause the emergence of
superficial properties. Now, admittedly, laws govern these causal interactions.** More
precisely, the efficacy of mechanisms is underlined by causal laws, such that whether the
determining properties are perfectly agglutinated (i.e. exceptionless vis-a-vis each kind
member) or imperfectly agglutinated (i.e. leading to exceptions for some or all kind
members) is due to laws manifesting themselves in different ways (or, we could admit, to

laws having a different nature). In turn, laws with potentially different natures similarly

*° Indeed, it could be argued that in scientific practice such law statements mentioning kinds are
indispensable or at least very helpful - see the case of biology for instance.

*# If we leave aside positions such as Mumford’s from his (2004) according to which laws are metaphysically
redundant (in an anti-Humean framework of causation).
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underline the efficacy of determining properties in producing the superficial properties.**

However, how efficient mechanisms (and the determining properties) are in producing
their effects is not significant for kinds from the point of view of induction. This simply
represents a re-statement of the point argued for in the previous two sections. Similarly, I
want to claim that insofar as laws are under focus, the efficiency of the causal paths
travelling from mechanisms to determining properties and then to superficial ones could
mark out a significant difference only if kinds were directly responsible, from a

metaphysical point of view, for the efficiency in question.

To return to a previous line of argumentation, in what sense specifically could the ceteris
paribus clauses attached to certain laws arise because the kind members are not exactly
similar? In this interrogation, the precise sense of ‘because’ needs to be clearly unveiled.
Does it betray the metaphysical ‘responsibility’ of kinds for the specific laws at issue? If
the truth-makers of laws are not kinds, then what we have here is a perfect illustration (in
the realm of metaphysical reasoning) of the fallacy that Reichenbach’s principle of

common cause seeks to avoid (in the realm of causation).*®

This principle says that for any correlation between two factors, one causes another only
if there is not any other factor that, if considered, would screen off the initial correlation.
By analogy, we always have ceteris paribus clauses attached to law statements for kinds
whose members are not exactly similar, i.e. we always have a ‘correlation’ between kinds
whose members are not exactly similar and ceteris paribus clauses attached to law-
statements. Nevertheless, this ‘correlation’ should be metaphysically significant on the
level of (natural) kinds only if kinds were the truth-makers of such law-statements. If
kinds do not play the respective role of truth makers, then the metaphysical ‘correlation’
between the members of a certain kind not being perfectly similar on the one hand, and
the presence of ceteris paribus clauses on the level of law statements, on the other hand,

must simply be due to another common metaphysical ‘cause’ - whatever the truth-maker

*# See Bird (2007)
*3 For a discussion of Reichenbach’s principle, see Cartwright (1989)
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of the law-statements might be.***

To put it differently, my point is that metaphysically, the level of laws and the level of
kinds are separate unless kinds are the truth-makers of law statements. The bearing of the
ceteris paribus clauses-related or probabilistic exceptions on the nature of the causal laws
in question can be transferred to kinds and can thus amount to an ontological difference
only if kinds are taken to make law-statements true. This is just to say that the
requirement of law involvement - where laws are attributed some sort of ‘canonical’ form
and their manifestations are deemed to be exceptionless - is justified only if kinds are the

truth-makers of laws. Otherwise, the nature of laws is separated from the level of kinds.>#

There is indeed an alternative metaphysical approach in which kinds do represent the
truth-makers of laws - just in case one accepts ‘essences’ of (natural) kinds and/or
construes (natural) kinds as substantive universals. This view is not very orthodox in
contemporary philosophy of science, it should be said, and [ have already argued that the
need to warrant induction cannot be a reason to introduce such elements into one’s
metaphysics of kinds.*®

I conclude that the criterion of law involvement cannot indicate an ontological gap

between the two kinds under comparison.

*4 Be it represented by brute regularities (a la Hume) or refined ones (a la Lewis 1986), generalisations
invariant to manipulation and useful for prediction (a la Woodward 2002 or Mitchell 2000), capacities
possessed by individuals (a la Cartwright 1989), single track potencies identified with properties (a la Bird
2007), clusters of powers associated with properties (a la Mumford 2004), or whatnot. I need not delve into
this issue here.

1 would not want to commit myself to the stronger claim that the requirement of law involvement, as
such, is unjustified. I we construe laws in a broad sense, as being capable of manifesting themselves with
exceptions on the level of particulars, then it might well be the case that all natural kinds are involved in
laws. Take the particular discussion of clusters and kinds. As we will see in the next section, one can
plausibly view clusters as the result of ‘the causal structure of the world’. But if kinds are construed as
clusters and, further, causation is construed as arising due to the existence of laws, then it might well be
that laws are involved with all cluster-kinds. Nevertheless, no problem should arise in this case for our
comparison, vis-a-vis criterion IV. That is precisely because some clusters are perfectly ‘agglutinated’ while
others are less perfectly ‘agglutinated’, due to the different levels of efficiency for causation. If laws are
taken to underlie all causation phenomena, then laws should also be taken to admit exceptions on the level
of particulars (for the special sciences domains).

*4%See also Salmon (1982) and Mumford (z005) for a devastating critique of the essentialist approach to
natural kinds, either in its Kripke/Putnam type (plain semantic form) or in the Ellis type (metaphysical
form). Substantive universals are convincingly shown as redundant for the metaphysics of laws in Bird

(2007) 6
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§83.3 THE CLUSTER REQUIREMENT (CRITERION VI,)

From my previous discussion about laws and induction, it is clear that the existence of
exceptions on the level of properties instantiated by kind members is an important aspect
of my comparison, which needs to be considered when approaching almost all the criteria
of membership. There is however, a criterion explicitly concerned with the fact that the

members of a kind might not be exactly similar.

Criterion VI, (the cluster requirement) discusses what limits the patterns of determining
properties should have and simply says, in the notation I have adopted, that the
properties [p,, p,,...pn] characterising a (candidate) natural kind K should form a cluster
as a result of the causal structure of the world. Neither all of [p,, p,...pn] nor any part of
them need to be both necessary and sufficient for membership. All we need is to follow
the patterns in which the determining properties are co-instantiated. We might find some
'divisions' that are fuzzy (and criss-crossing), and other 'divisions' that are more finessed,
as it were. They all fulfil the cluster requirement though, insofar as the corresponding
regions of density in the logical space of the determining (and superficial, one could add)
properties in which the kind members can be localised, have a causal explanatory

background.

It is obvious that both gold and the GD kind fulfil criterion VIa. In the case of gold, we
even have necessary and sufficient conditions for membership. In the case of the GD kind
(like in many other diseases and disease kinds), we only have certain necessary
conditions.**” More precisely, we have on the one hand a condition for the establishing of
hyperthyroidism, namely low serum levels of thyrotropin and high levels of free thyroxine
and/or triiodothyronine(see figure below), *® and on the other hand the condition that

TRA; should be detected in the blood, which singles out Graves’ Disease among other

7 Other conditions with necessary (but not sufficient) conditions are for instance glomerulonephritis,
hepatic cirrhosis, anemia and leukemia. See Lote (2000), Burgun et. al. (2005).
**1In the earliest stages of Graves' disease, patients may have only increased secretion of triiodothyronine.
Cf. Wheetman (2000)
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hyperthyroidian states.249

F/GURF14 DIAGNOSTIC ALGORITHM (REPRODUCED FROM WHEETMAN 2000)
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Other diseases in somatic medicine have sufficient but not necessary conditions and

arguably, there are also illnesses in which necessary and sufficient conditions are in

291In practice, the examination establishing the existence of TRAs is not always performed because the
presence of symptoms and signs like goiter and exophthalmia is taken as sufficient for diagnosis Cf
Wheetman (2000). TRAs are considered worth investigating though in doubtful cases (along with an
antibody directed against the thyroid peroxidase) with suggestive epidemiological background (for
instance, for patients coming from iodine-excess areas) or for evaluative roles in treatment; see Davies

(1998) for discussion.
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place.”®

Insofar as the clusters of determining properties for each disease are non-
accidental however, i.e. are the result of the causal structure of the world, criterion VIII is
also satisfied for them. Indeed, with the exception of idiopathic diseases, in which (at the
very least) an epistemic obstacle is present, this can be affirmed for all life-threatening

illnesses in somatic medicine.*"

What should be pointed out with respect to the satisfaction by both the gold kind and the
GD kind of the cluster requirement is that they are thus integrated into the metaphysical
picture of homeostatic property kinds (HPC) introduced in the literature by Richard
Boyd, especially with application to the problem of species in biology.?>* My arguments in
the previous sections drawing upon the existence of causally efficient properties and
causal explanations for the co-instantiation of properties for both of the kinds under
comparison owes also a debt to Alexander Bird’s proposal vis-a-vis the extension of the

HPC model to the kinds in the exact sciences.

‘Richard Boyd takes biological kinds, such as species, to be homeostatic property clusters. The idea is that
certain sets of properties tend to group themselves together. Thus, given all the biological properties there
are, some combinations are found together in the same particular on many occasions whereas other
combinations are found together never at all or rarely. The logical space of property combinations is not
equally occupied by particulars. Some regions are highly populated whereas others are empty.... Thus it is
the laws of biology and biological causes that explain the clustering of properties. The existence of biological
kinds has a natural explanation, ultimately in terms of laws. The same may well be true of natural kinds in
general. When it comes to physical and chemical kinds, the laws may ensure that the clustering of
properties is much more sharply defined.... The laws will explain why there 