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ABSTRACT

Contemporary metaphysics, and especially neo-Aristotelian metaphysics, tackles many of the same problems as Avicenna did.
One of these problems is the possibility of substantial kind change. For instance, is it possible for an animal to change its species?
Aristotle and Avicenna both regarded species to be eternal, but their metaphysics might allow for individuals to change their
kinds—what is important is that one kind cannot change into another kind. From a contemporary perspective, this may seem

odd, given what we know about the evolution of species. Moreover, phenomena like beta decay seem to suggest that a given sam-

ple of an element may change into another element, so one might think that contemporary science allows both changing kinds
and substantial kind change. Yet, I suggest that the essentialist metaphysics that has developed from Aristotle to neo-Aristotelian
metaphysics, via Avicenna, may already possess the necessary tools to accommodate all this.

1 | Introduction

This paper connects several topics discussed in the present
volume's Avicenna scholarship. These include essence, mo-
dality and existence. Each of these topics and the connections
between them is enormously complex in its own right, so I
have decided to tie them together by targeting a somewhat
more applied question, namely, the problem of substantial
kind change. This is a classic metaphysical problem, familiar
to Aristotle scholars and many contemporary metaphysicians
alike, but it continues to cause some puzzlement in both con-
texts (see, e.g., Lowe 2012, Keindnen and Hakkarainen 2017,
and Tahko 2023). Simply put, the problem concerns the ques-
tion of whether an individual can change the kind that it be-
longs to while retaining its individual identity. However, there
are related questions in the vicinity of this specific formulation
of the problem, one of these concerning the problem of vari-
ation in the identity criteria of the kind itself. Both of these
questions may be formulated in terms of the essence or nature
of the individual or kind in question, and both of them also
have immediate modal implications, for example, whether it

is necessary for an individual to belong to the very kind that it
belongs to.!

We also need to distinguish between individual versus general
essence. Individual essence, in this context, concerns the ques-
tion of whether it is essential for an individual to be of kind K,
while general essence is something that each member of a given
kind K shares (cf. Lowe 2008: 35). Every entity will have a gen-
eral essence in the sense that it is a member of a given ontolog-
ical category or kind, but it may or may not be essential to the
individual that it is a member of that kind. Accordingly, general
essences are not sufficient for individuating the distinct mem-
bers of a given kind. The general essence of K may involve one or
more properties that are essential to K's members.

Finally, questions of existence are also intertwined, albeit some-
times implicitly, with the previous questions: does an individual
cease to exist if it loses its kind membership, and does a kind
cease to exist if it does not have any members? Answering any
one of these questions will have implications for our answers to
the other questions, so an overall theory is needed.
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To this end, I shall begin Section 2 by outlining a contemporary
take on natural kind essentialism—a view that, if appropriately
understood, addresses (most of) the mentioned questions. Once
this framework has been outlined, we are in a better position to
analyse how Avicenna might be viewed through this particu-
lar contemporary lens, although I should hasten to add that the
purpose of this paper is not to advance Avicenna scholarship in
its own right. Rather, I aim to bring themes from contemporary
science and metaphysics into a fruitful dialogue with Avicenna.
This is our task in Section 3. We shall see that while some depar-
tures from Avicenna may be necessary, there are some clear im-
plications that we can draw regarding certain thorny questions
in Avicenna scholarship, as reflected in the contributions to this
volume. The background for this analysis is the assumption that,
like I believe is also appropriate with Aristotle, we should con-
sider Avicenna as a ‘system builder’ in his metaphysics, that is,
as someone who is attempting to put forward a consistent and
complete analysis of the nature of reality. Importantly, the na-
ture of reality should here be considered to include the natural
world, that is, the world studied by natural science. If we con-
cede this naturalistic system-building approach, it is not only ap-
propriate but in fact necessary to take into account the scientific
context in which we are developing our theories. We can clearly
see this effort being reflected in the contributions by McGinnis
and Richardson in this volume. Beyond this, I make no claims
about Avicenna's original motivations.

2 | Contemporary Natural Kind Essentialism

To see how essence, modality and existence interplay in contem-
porary accounts of natural kinds, it will be helpful to distinguish
three closely related views (as defined in Tahko 2024, cf. also
Tahko 2015):

1. Itis essential to individual x that it belongs to kind K (indi-
vidual essentialism).

2. Each individual member of a given kind K has a general
or natural kind essence, which may consist of one or more
properties that are essential to all members of K (natural
kind essentialism).

3. The kind K (a sui generis entity) has an essence, which may
also include the fact that each of its members has certain
shared properties (sui generis kind essentialism).?

We can immediately see that the problem of substantial kind
change creates tensions with regard to some, although not all,
of these definitions. Consider a simple, radical, example: is it
possible for an individual cat to become a dog while retaining
its individual essence, that is, remaining the same entity? Note
that we are considering this question as it pertains to metaphys-
ical possibility, so we can, at least for the moment, set aside the
issue of whether it would be physically or biologically possible for
this type of substantial kind change to occur—although we will
consider some less radical examples below. In any case, if this
type of change of species membership is possible in the relevant
sense, then this would clearly violate (1). It cannot be essential to
an individual to belong to a given kind if it can survive a change
in its kind membership. However, there is a more nuanced an-
swer available: one might think that even if it were possible for

an individual cat to undergo a change in kind membership and
become a dog, it would not be possible for a cat to become, say, a
statue or some other kind of inorganic object. According to this
line of thought, if such a radical kind change were to occur, the
cat would not retain its individual essence. In this way, (1), the
view labelled individual essentialism may gain some mileage, as
it may be understood to restrict substantial kind change only in
a limited sense. This limited restriction might concern only the
most ‘important’ or general kind that an individual is a member
of, for example, the kind organism rather than cat in the case of
the individual cat. Such an approach will, of course, require an
analysis of why it is that, say, membership in the kind animal or
organism would be more important to the individual cat than
membership in the kind cat, but there are possible strategies to
justify this. This insight will have some significance later, be-
yond the context of individual essentialism.

Consider another potential example, from physics: f~-decay,
where weak interaction converts an atomic nucleus into a differ-
ent atomic nucleus (atomic number increases by one). Keinénen
and Hakkarainen (2017) discuss such a case, namely, the pos-
sibility of the radioactive *C atom decaying into “N. Cases
such as this are extremely interesting, but perhaps less likely
to convince a sceptic about the possibility of substantial kind
change. The reason is simply that it is difficult to see how in-
dividual atoms could have any individual essence other than in
terms of their physical and chemical properties, which are of
course entirely dependent on their membership in a given kind.
Moreover, every atom of, say, *C, seems to be identical in this
regard. Accordingly, if there are any individual essences at play
here, the most plausible reaction to the above cases is perhaps
to say that when a '#C atom decays into *N, one entity goes out
of existence and another entity emerges—there is no individual
here that ‘survives’ a change in kind membership.

Whatever lessons we may draw from these examples, it is clear
that even if substantial kind change does violate (1), it does not
seem to directly affect (2): individual members of a kind K may
or may not change their membership in the kind, but either
way that will not have a bearing on the identity—the general
essence—of K. So, one can be a natural kind essentialist in the
sense of (2) regardless of the problem of substantial kind change.
There is also a tempting, simple solution available: to deny the
existence of individual essences. If only general essences exist,
then the question of whether an individual can survive substan-
tial kind change does not arise in the same sense since any essen-
tial properties that the individual may have will be determined
entirely by its general essence. The general essence is something
that each individual of a given substantial kind shares, while
substantial kinds themselves may be treated as universals, as I
will specify in a moment. The upshot might be either that we ac-
cept substantial kind change as a trivial matter, or we take it that
any individual that loses its general essence will be destroyed as
discussed in the case of radioactive decay. In either case, (1) has
become redundant and there is no violation of (2). I should add
that I take some form of natural kind essentialism, emphasising
general essences only, to be closer in spirit to Aristotle's essen-
tialism than any version of individual essentialism, albeit I will
not engage in any direct Aristotle exegesis here.? T will, however,
suggest that this is also the approach that we should take when
interpreting Avicenna through a contemporary lens.
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Ishould also add that interpreting Avicenna's essentialism is by
no means an uncontroversial matter, and I certainly do not aim
to settle the matter. For instance, Fedor Benevich (2022, espe-
cially section 4) has argued that Avicenna does have a notion
of individual essence, according to which an individual cannot
retain their identity through a change of essential properties but
can retain their identity through a change of accidental prop-
erties. Consider: ‘we say that Socrates is a human when we are
asked what he is, because we can suppose that all other attri-
butes of Socrates be totally different, yet he would remain the
same individual’ (Benevich 2022: 424). Now, the key question
is this: does Socrates share his essence with all other humans
or does he have some essential properties that distinguish him
from other humans? This is not immediately clear because the
essential properties attributed to individuals tend to be general
(rather than, say, something along the lines of Kripkean neces-
sity of origin, which clearly varies from individual to individ-
ual). Nevertheless, Benevich's analysis does suggest some key
differences between Avicenna's analysis of individual essences
and kind essences, where, according to Benevich, the latter is
part of Avicenna's conceptualist essentialism.* T will need to set
aside some of these complications and will follow the broader
Aristotelian picture in setting out the framework for natural
kind essentialism.

Before we move on, we should also briefly address (3) sui ge-
neris essentialism. If kinds are understood as something over
and above their members (say, as sui generis universals), then
we may also ask what is essential to the kind K (the entity,
such as a universal) itself, rather than the individuals that in-
stantiate the kind. This type of question is related to more gen-
eral issues surrounding ontological categories (see Keindnen
and Tahko 2019, and Hommen 2021 for further discussion).
However, if natural kinds are sui generis entities, then this
could have some implications for our approach to (1) and (2)
as well. Specifically, we may ask: what is the relationship be-
tween natural kinds—the ontological category—and other
categories such as properties? One answer to this question, as
developed by E. J. Lowe, suggests that natural kinds or sub-
stantial kind universals are related to non-substantial univer-
sals (i.e., properties and relations) via the formal ontological
relation of characterisation (a simplified version of Lowe's
ontological square is pictured in Figure 1). Formal ontologi-
cal relations describe ‘formal structures’ among objects and
their parts (see Smith and Mulligan 1983).> They are internal
relations in the sense that they hold necessarily, given the ex-
istence of their relata. These formal ontological relations in-
clude relations such as dependence, identity and instantiation.
In Lowe's four-category ontology, substantial kind universals

Non-substantial universals

Substantial kind universals . .
(properties and relations)

Individual substances Tropes/ Modes

FIGURE1 | A version of the ‘Ontological Square’ (Lowe 2006: 22).

generically depend on their instances and non-substantial
universals generically depend for their existence on their
particular instances.® We need not dwell on the details of
Lowe's particular framework, but the important upshot for
the present discussion is the following: if there is a formal
ontological relation between substantial kind universals and
non-substantial universals, then this relation will need to in-
form the analysis of issues such as substantial kind change,
or indeed any analysis that has a bearing on the relationship
between a natural kind and the properties that its members
share (see also Tahko 2022).

This concludes our very brief analysis of contemporary natural-
kind essentialism. This analysis clearly has an Aristotelian fla-
vour. An analysis of Avicenna's philosophy is unsurprisingly
rather easier from this shared Aristotelian background, but it
just so happens that this is my preferred approach to natural
kind essentialism in any case. Let us now put these tools to use
in the context of Avicenna scholarship.

3 | Avicenna's Natural Kind Essentialism

Let me start this section by addressing an issue that has not
come up yet, but which is of some importance both from a con-
temporary as well as a historical perspective. This concerns the
interpretation of essence more broadly, namely, what are es-
sences? I favour a view according to which essences are not any
kind of additional entities; rather, essences capture what it is to
be a certain kind of entity (Tahko 2023). One way to put this idea
is to say that essences are ways of being an entity. Thus, when
we try to state or express an entity's essence, we might do so by
giving a list or set of the entity's existence and identity condi-
tions, but that expression, list or set is not itself the essence, nor
is the essence to be understood as a concept. This is because sets,
concepts and so on would be some kind of abstract or linguistic
entities in their own right, but we are here merely using these as
a way to capture, in language or thought, what the essence of a
given entity is. Importantly, this view rules out the potentially
tempting idea according to which natural kind essences just are
the substantial kind universals and accordingly they would be
instantiated in substances. Universals as well are entities, and if
essences are not a type of entity, then they as well have an essence
of their own, as discussed briefly in the previous section. So, in-
stead, we should treat the essence of, say, horseness, as nothing
but horseness; it is not something that exists in concrete horses
or in an abstract fashion—it is just what it is to be a horse.” It
should be noted here that Avicenna distinguishes between three
senses of essence: (1) essences considered in conceptualisation;
(2) essences in concrete particulars; and (3) essences in them-
selves. It is the third sense of essence that is relevant here, and
perhaps closest to the contemporary essentialist view that I have
been operating with.

The question that I would like to raise now is what would, or
should, Avicenna say about the problem of substantial kind
change, given the assumptions that we have made? While the
question may not have arisen for Avicenna or indeed Aristotle
in exactly the same format as the contemporary version pre-
sented above, it is quite clear that the historical precedent for
this problem can be found in Avicenna's work as well. One area
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of Avicenna's work where some of the contemporary issues are
anticipated comes up in his discussion of the mutation of the
elements, that is, one of the four elements mutating into another
one (cf. Richardson, this volume). Another point of connection
can be derived from the discussion of biological species, given
their evolution over time—are there individuals that change
their species? From a contemporary point of view, this is an
area of obvious interest, but it is well known that Aristotle and
Avicenna both regarded species to be eternal (e.g., Aristotle's
Physics 3.6, 206a25-27). Aristotle also rejected the coming
into existence of new (animal) species. On the face of it, both
Aristotle and Avicenna could thus be expected to deny the possi-
bility of kind change in this regard. Jon McGinnis expresses the
background to this very clearly:

A substantial form [...] is that by which a thing is
what it is, namely, that which explains why some
substance is a member of its species. In other words,
substances are not more or less a member of a species;
they either wholly and completely belong to a species
or they do not. There simply are no degrees of species-
hood for its members. This point is one that Aristotle
makes in Categories 5, and which all of those working
within the Aristotelian commentary tradition accept.
(McGinnis, this volume, section 3.1.)

When put like this, there seems to be a tension not only with the
problem of substantial kind change understood in the sense that
an individual could potentially change its kind but also in the
sense that the kind itself could change over time. However, this
is exactly what appears to happen in post-Darwinian biology.
Biological species themselves may be regarded as changing over
time, and indeed there must then also be ‘borderline’ individuals
that are members of a species only to a degree, or perhaps mem-
bers of one or more species at the same time. This point could be
put in rather more scientific terms, but it is also reflected in the
philosophical literature on natural kinds and related to issues
regarding crosscutting kinds, that is, kinds that do not follow a
neat, nested hierarchy of categories (see, e.g., Khalidi 1998).

Examples of crosscutting kinds are not difficult to find in biol-
ogy even without going into the details of evolutionary theory.
Consider the kind mammal. Humans are mammals, and so are
monotremes such as the platypus. The platypus is also oviparous,
meaning that it produces offspring by laying eggs, like birds. But
birds and humans cannot be classified together either as mam-
mals or as oviparous. A possible reaction to examples such as this
one is to deny that crosscutting categories like mammal are genu-
ine natural kinds. In fact, there may be very good reasons to do so
in many cases—and I would consider the case of mammal to be
one of them. Yet, the phenomenon is much too common for this
to be a workable strategy, and it extends also to chemistry, which
is often considered a source of some of the most reliable examples
of genuine natural kinds (see Havstad 2021 for discussion).

The upshot is that any scientifically respectable version of natu-
ral kind essentialism will need to be able to accommodate phe-
nomena like crosscutting kinds and hence at least some forms
of what looks like substantial kind change. Now, McGinnis (this

volume, section 5) in fact makes a bold case in favour of a possi-
ble route for Avicenna to accept something like this. The route
is via material changes in the individual members of a species,
which can be passed on to their offspring, enabling the possi-
bility of evolution. McGinnis suggests that this is possible while
retaining the core commitment to immutable essences:

There is nothing in principle, which I can see, that
precludes replacing Ibn Sind's active and passive
powers passed on by the parents with genetic material
contributed and passed on equally by parents. The
DNA contains the information necessary for the
organism to develop, which happens when DNA
sequences are converted into messages that are used
to produce the proteins that are the building blocks
for the more complex structures of the organism. For
the contemporary Avicennan, the DNA sequences
would be what prepare and dispose the matter for
the reception of the more complex structures, that is,
higher-order forms, which are the dispositional forms
of mixtures, which in turn are the matter for the
essences qua species forms. (McGinnis, this volume,

section 5)

While I think that this is a clever suggestion, it will need some
further metaphysical analysis to work. In particular, how can
we retain immutable general essences for natural kinds in the
face of the broader challenge that evolution and other examples
that we have considered introduce? I believe that the answer lies
in how we should treat Aristotelian immanent universals more
generally. To this end, it is worth noting that the underlying issue
is much broader than the version of it that we encounter in the
case of biological species. In fact, passages that suggest consid-
eration of this issue in other contexts can be found in Avicenna
as well. For instance, Jari Kaukua draws our attention to an in-
teresting passage where Avicenna discusses the (im)possibility
of other colours becoming white (possible de dicto, not de re):

[T]f one supposed, say, that at some moment, there
is no colour but white (or any other from among the
infinite [colours]), it would then be true in an absolute
sense, with respect to the absoluteness of mode, that
every colour is white (or some other), whereas prior to
[that moment], [the truth of the statement] would have
been possible. If associated with the predicate, this
possibility is not true, for it is not possible in the proper
sense that every colour is white — on the contrary, there
are colours here that are necessarily (bi-I-dariira) not
white. Likewise, if we supposed a moment at which
there are no animals but men, it would be true then,
according to the absoluteness of mode, that every
animal is human, whereas prior to [that moment],
[this would have been] possibly [true]. If applied to
the predicate, however, the possibility would not have
been valid. (Avicenna, Isharat, ed. J. Forget (Brill,
1892), 4, 40-1, as cited by Kaukua, this volume.)
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AsIread this passage, I take it that the thought is of course not
that a non-white object couldn't become white, but rather that
the colour itself, say, black, could not become white. Kaukua's
interpretation is similar, emphasising that the essences of the
actual colours dictate that it is not possible de re that a non-
white colour could become white without ceasing to exist.
Accordingly, in this case as well, we are trying to determine
the limitations that the (general) essences of entities entail.
So, we need an overarching analysis of the scope of such
limitations.

Kaukua's discussion draws attention to another issue that
we need to take into account, namely, the role of future con-
tingency in this analysis. This is of course also related to the
question of how a biological species might evolve over time,
but Kaukua discusses the much more general problem of in-
terpreting counterfactuals in the context of Avicenna's phi-
losophy. Interestingly, Kaukua's proposal is that the modal
content in counterfactual statements such as, say, ‘Humans
could evolve to become robots’ (not Kaukua's example and cer-
tainly not Avicenna's!) should be understood as merely epis-
temic (cf. Kaukua, this volume).® The reasoning behind this is
that such counterfactuals need to be grounded in the essence
of the entities figuring in the relevant scenario. So, in this
case, we are interested in the (general) essence of humans. If
I understand Kaukua's proposal correctly, the epistemic pos-
sibility in question is then just related to the fallibility of our
knowledge of essence—either humans will evolve to become
robots or they don't and this is determined by the essence of
humans, but we may not have complete knowledge of this es-
sence and its implications for the future evolution of humans.
More precisely: since we do not have infallible access to the
real definition of humanity, we cannot be certain about bor-
derline cases. I take it that one line of reasoning behind this
analysis relates to the importance of the immutability of es-
sences in Avicenna's philosophy (as well as his commitment
to the PSR), and the apparent tension that this raises for our
analysis of counterfactuals. Now, what makes all this even
more interesting is that Kaukua's analysis of Avicenna actu-
ally fits quite well with a line of reasoning that we can find in
contemporary essentialist accounts as well.

Let me now return to the hinted solution concerning Aristotelian
immanent universals that I would like to propose, where the key
point to consider is that if we regard natural kinds to be substan-
tial universals, then these kinds don't exist without instances. A
related example of a problem considered in contemporary essen-
tialist philosophy which has received some attention is the anal-
ysis of cases such as yet to be synthesised transuranic elements.
What should we say about the essences of non-naturally occur-
ring transuranic elements, such as element 99, Einsteinium,
prior to their synthesis? One might suggest that the relevant
substantial kind universal came into existence when we first
synthesised the element and then went out of existence when
it decayed, but my preferred response is instead that such uni-
versals should not be considered to exist ‘in’ time, even though
their instances do (see Tahko 2023, cf. also Kistler 2004 and
Lowe 2004). However, this is not meant to suggest a commit-
ment to any kind of Platonism. Rather, as long as a kind has
instances at some point in the past or in the future, it may be
regarded to exist. On this line of thought, we should conceive

natural kinds, including biological species, as four-dimensional.
But in that case, all biological species have (presumably) the
same history! So, when viewing the evolutionary tree as a whole,
there is no clear demarcation between one species and the other.
Of course, we can still use any of the usual criteria (say, the phy-
logenetic species concept) to draw distinctions between species,
but ultimately all species have the same origin, the same com-
mon ancestor—assuming that all life on Earth indeed has the
same origin.

We could develop this line of thought even further and suggest
that, at least in a manner of speaking, there is just one species
of biological organism, with different temporal parts. This or-
ganism may be considered to ‘evolve’ over time from our lim-
ited perspective, but if considered four-dimensionally, there
is no change in the kind itself. Earlier, in the second section
of the paper where I introduced natural kind essentialism, I
noted that we might wonder why, say, membership in the kind
animal or organism would be more important to an individual
cat than membership in the kind cat. Now we have a possible
answer: the kind cat would, in this analysis, be merely a small
‘slice’ of the four-dimensional kind organism. So, it could even
be considered as the narrowest kind that the individual cat is
a member of. This is a metaphysical option that may be most
promising in the face of phenomena like natural selection and
radioactive decay. Of course, all these metaphysical details are
debatable, and it is also possible to make distinctions among
four-dimensional objects that share some of their temporal
parts, so the evolutionary tree could be sliced up in various
ways if one so wishes. But the more general upshot—and all
that we need for our purposes here—is that there is no real
issue in reconciling the contemporary scientific evidence with
the idea of substantial kind change if kinds are conceived of
four-dimensionally: any change over time is already built-in to
the general essence of the kind.

Thisvery briefand admittedly controversial account leaves many
questions unanswered, but the key among them in the present
context is, of course, whether this type of four-dimensionalism
is, in fact, compatible with Avicenna's philosophy, and if not,
would it be a greater departure from his views than accepting
substantial kind change?® More generally, is adopting four-
dimensionalism of this type a price worth paying for the ability
to address the problem of substantial kind change? The latter
question is of course something that we can also ask in the con-
text of contemporary natural kind essentialism—and in that
case, I think that the answer is positive. In the case of Avicenna,
I will invite those who know his work best to assess the pro-
posed strategy, but it does appear to me that the commitment
to immutable essences must be at the very core of Avicenna's
philosophy. So, if there is a way to retain that commitment in
the face of the scientific facts, then we are hopefully on the right
track. If I have done justice to McGinnis's and Kaukua's ideas,
then I believe that the proposed analysis also bolsters some of
their proposals.

Endnotes

I Perhaps it is worth noting that the notion of essence that we operate
with is of course broadly Aristotelian in the sense that it should be
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considered prior to modality. In other words, all essentialist truths
about x are necessary truths about x, but not all necessary truths about
x need be essentialist truths about x, even though all necessary truths
are true in virtue of the essence of some entity or other. See Fine (1994)
for the classic account.

2This third view is distinct from natural kind essentialism in the sense
that it concerns the nature of the kind itself as an entity—if the kind
is a further entity. Compare: we might ask what entities having a cer-
tain property are like on the one hand, and we may ask what the en-
tity property is like on the other hand. The latter question might be
answered by saying that property is a type of universal, instantiated
in substances, and so on. Similar questions could be asked about the
entity natural kind. Thanks to Jari Kaukua for raising this issue.

3See Cohen (1978) for a helpful discussion of Aristotle on individuals
and essences.

“As Benevich (2022: 417) defines it: ‘According to Avicennian con-
ceptualist essentialism, we know whether an attribute belongs to
an essence in virtue of itself, by limiting our inquiry to the concept
that corresponds to that essence’. Benevich specifies the view fur-
ther: ““Existence” signifies here actuality, how things actually are.
Conversely, “essence” stands for how things could or must have been.
Conceptualist essentialism helps us distinguish between the attributes
of essence and the attributes of existence.’ (Ibid.).

SFor a much more detailed discussion of formal ontology, see
Hakkarainen and Keinéinen (2023).

6See Tahko and Lowe (2020) for further details on ontological depen-
dence relations such as generic dependence.

7McGinnis (this volume) quotes a relevant passage from Ilahiyat, 5.1
[4] on horseness which could be read as bolstering this very point, al-
though I won't reproduce it here.

8This is of course assuming that we are dealing with a genuine counter-
factual to begin with, i.e., that the real definition of humans includes
us being animals.

°Interestingly, Jari Kaukua has pointed out to me that, in posthumous
work, Avicenna suggests that God knows the universe atemporally.
While this does not directly address the question of substantial kind
change, it certainly suggests that the four-dimensional perspective was
not entirely alien to Avicenna.
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