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1. Introduction

Individuals Across the Sciences (IAS) “aims at clarifying and over-
coming the difficulties that hold back the construction of a general
conception of the individual that would be adequate both for physics
and biology, and perhaps beyond” (p. 2). The difficulties are that
metaphysicians conceive of individuality in a way that is general but
not sufficiently grounded in science, while the work of philosophers
of science is scientifically well-informed but too narrow in scope. The
editors of IAS, Alexandre Guay and Thomas Pradeu, do not take it for
granted that developing such a conception of the individual (one that
provides the “general conditions for individuating any object” (p. 2))
is possible, but they are optimistic. They describe their approach to the
task as thoroughly naturalistic, but also constructive, since the natural
sciences do not on their own provide a complete metaphysics of indi-
viduality.

Despite this unifying aim, the contributions to the volume highlight
just how many different problems and puzzles of individuality there
are. While some of the essays discuss individuality in highly general
terms or seek to identify commonalities across scientific disciplines,
the diversity of both content and methodology within the pages of IAS
is striking. If the editors are right, this diversity is rich material for
constructing “a general worldview on the basis of several sciences” (p.
3), but I suspect it indicates instead that metaphysicians, philosophers
of physics, and philosophers of biology are engaged in very different
projects that just so happen to center on the same term. This does not
mean there are no valuable ways to connect these projects, but it does
suggest that no single conception of individuality can satisfy the needs
of the assortment of scientists and philosophers who make use of the
term.

Without a doubt, the individual contributions advance particular
individuality debates in valuable ways. There is work that extends sev-
eral influential approaches to individuality in biology, including the
individuality thesis (Haber, ch. 15), the replicator-interactor frame-
work (Ereshefsky and Pedroso, ch. 6), and the Darwinian indi
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viduals analysis (Godfrey-Smith, ch. 5). Fagan's essay (ch. 7) on stem
cells raises provocative questions about the relationship between bio-
logical individuality concepts, laboratory practices, and model organ-
isms. The physics-focused essays largely explore the question of what,
if anything, allows for individuality at the quantum level. Though a
number of views are represented, including primitive identity (Mor-
ganti, ch. 14), varieties of structuralism are the most popular (Lady-
man, ch. 10 and Glick, ch. 11).

Rather than commenting on the details of these proposals, I will
focus instead on their implications for the editors' goal of a general
conception of the individual. My core claim will be that different re-
search projects require different individuality concepts. Thus, what-
ever value there is in developing a general conception of individuality,
such a conception will not remove the need for more specific individ-
uality concepts in the special sciences. Perhaps a general conception
of individuality can be consistent with both physics and biology, but
it cannot on its own be fully adequate for the many purposes we need
individuality concepts to serve.

I will support this claim by considering two different strategies the
contributors to IAS use to connect science and metaphysics. The first
strategy draws narrow metaphysical implications from the special sci-
ences but is skeptical that the special sciences have much to contribute
to classic metaphysical debates. It promises insights from science to
metaphysics, but only if we are willing to revise traditional ideas about
what counts as a metaphysical claim. The second strategy is more am-
bitious. It uses work on individuality from the special sciences to mo-
tivate a process-based ontology, and promises insights both from sci-
ence to metaphysics and from metaphysics to science.

2. Narrow, level-dependent metaphysics

The two essays that most explicitly employ the first strategy are
Haber's (ch. 15) and Morganti's (ch. 14). Haber considers a view
about biological individuals called the individuality thesis, which has
played an important role in philosophical and biological debates about
species, social evolution, and the units of natural selection. Haber
draws out several metaphysical implications of the individuality the-
sis, including:
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• Biological parthood is a relational property
• Material contact or overlap is a necessary condition of genealogical

relations
• Variation among parts of an object is typical, as typical as similarity

among parts.
• Individuality (and parthood) comes in degrees
• Parthood is a product of biological processes, such as evolution

(p. 310)
He then takes on a common interpretation of the individuality the-

sis, which is that it makes mereological claims. Mereology, the study
of part-whole relations in logic, also uses the term “individual” to re-
fer to its objects of study. Perhaps because of this common terminol-
ogy between biology and mereology, some philosophers have inter-
preted the individuality thesis as a claim that species are mereologi-
cal individuals. If this true, however, then biological individuals must
meet the core mereological requirements on individuality. In partic-
ular, they must meet a requirement called Transitivity, according to
which any part of any part of a thing is itself part of that thing, and
a requirement called Categorical Composition, which says that parts
belong either wholly or not at all to an individual.

The burden of Haber's essay is to show that as an empirical mat-
ter, many biological individuals violate Transitivity and/or Categori-
cal Composition. Thus, we should not take the individuality thesis to
be making a claim about mereology:

… our metaphysics should follow the biology here, and simply
acknowledge the failure of transitivity as a fact and consequence
of how interbreeding groups (or other notions of species) emerge,
persist, and diverge. If our current metaphysical tools have diffi-
culty adequately accounting for this, then the proper response is
to develop new metaphysical tools, not constrain the science. (pp.
309–10)

Haber's analysis of the individuality thesis and its relationship to
mereology is meant to serve as a general model for doing scientifically
informed metaphysics. The lessons that emerge from this particular
case study are that biology licenses narrower metaphysical claims than
philosophers are used to, but that these claims have more scientific
value than the more general conclusions of classic metaphysics. Biol-
ogists and philosophers of biology develop individuality concepts be-
cause they want to model biological systems, generate research ques-
tions, and think about particular problem cases more clearly. Insofar
as these are our goals, the claim “biological parthood is relational” is
more useful than the mereological axiom “everything is part of itself.”

One potential objection to this view is that it assumes biologists are
metaphysically sophisticated, when in reality their insights about in-
dividuality are contaminated by folk metaphysical assumptions. This
concern would be justified if the proposal was that philosophers take
on biologists' metaphysical claims uncritically, but Haber's examples
make it clear that this is not his position. The metaphysical claims he
discusses are the joint achievements of biological and philosophical
research, and not a case of reading metaphysics off the science.

Haber does not discuss what individuality concepts are appropri-
ate for other disciplines, but his emphasis on the narrowness of scien-
tifically informed metaphysics and the pragmatic role that individual-
ity concepts play in biology suggests that insofar as there are differ-
ent goals and research problems in other disciplines, these disciplines
may require and produce different individuality concepts. Morganti's

essay makes the case for pluralism explicitly, building on Haber's
point about the practical value of individuality concepts in science.

Morganti starts with a formulation of a problem of individuality in
physics: what, if any, are the features that make two quantum particles
(electrons, bosons, fermions, etc.) two individuals? Quantum particles
are not like macroscopic objects, which almost always differ from one
another in easily identifiable ways. Unlike organisms, quantum par-
ticles share the same intrinsic qualitative properties. So are two such
particles different individuals or not? In the realm of quantum me-
chanics, the obvious answer, that particles are individuated in virtue of
occupying different locations, is not an option. Two electrons that are
part of the same physical system have the same probability of being in
location X or location Y, and the standard, non-relativistic interpreta-
tion of quantum mechanics holds that these probabilities are objective,
not artifacts of our epistemic limitations.

There are a few possible solutions to the puzzle. One says that
quantum particles are weakly discernible from one another. They do
not differ with respect to any intrinsic properties, but “can be dis-
cerned on the basis of fundamental irreflexive relations defined by the
theory” (p. 276). Another solution is just to say that quantum par-
ticles are nonindividuals because, though they are countable, “iden-
tity-involving formulas concerning them are [not] well-formed” (p.
247). This solution is motivated by considerations of quantum entan-
glement. A third option, and the one Morganti prefers, is that quan-
tum particles are individuals in virtue of primitive identity. Morganti
argues that all of these options are open to the naturalist metaphysi-
cian (that is, they are underdetermined by the empirical facts), but that
the primitive identity solution is the best of the three given that it fits
the evidence, requires fewer revisions to traditional linguistic and on-
tological frameworks than the other options, and scores high on the
metrics of simplicity and explanatory power.

According to Morganti, these considerations should lead us to
adopt primitivism as the best available metaphysical interpretation of
nonrelativistic quantum mechanics, even granting that there is meta-
physical underdetermination. But the discipline of physics encom-
passes far more areas of study than nonrelativistic quantum mechan-
ics. If we move from this subfield to other areas of physics, the situ-
ation changes. For example, neither weak discernibility, nonindividu-
ality, nor primitivism provide a satisfactory interpretation of quantum
field theory. Morganti takes this fact, that the metaphysics appropri-
ate to one area of physics does not work for all areas, to suggest that
“ontological questions such as that concerning individuality are best
asked in a level- and context-dependent fashion, that is, always with
explicit and specific reference to the entities belonging to the domain
of inquiry of a specific science and a specific theory, and to the rele-
vant formal apparatus and language” (p. 289).

The view that emerges from Haber's and Morganti's essays is that
(1) the metaphysical conclusions we can draw from scientific theories
are limited in their scope; (2) different conceptions of individuality
are appropriate for different scientific disciplines and research areas;
and (3) we don't have any particularly good reasons to think that these
different conceptions can ultimately be reduced to one fundamental
conception. The considerations motivating (3) are twofold. First, the
details of any particular individuality concept are valuable to scien-
tists as they think through problems—and these are the details that a
more general conception of individuality would seek to remove. Sec-
ond, there are well-known reasons to be skeptical about the success of
reductionist projects in the sciences (such as the fact that higher level
effects of lower level processes are often context dependent), and the
case of individuality is no exception.

I am tempted to agree with these three claims, provided we grant
that the issue of how to bridge or relate individuality concepts and
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metaphysical claims in different areas of science is a fascinating and
non-trivial problem. Accepting some variety of pluralism about indi-
viduality does not mean we should not also care about understanding
and characterizing the relationship between various individuality con-
cepts. In fact, narrow, level-dependent metaphysics might be impor-
tantly incomplete until it attempts to supply such a characterization.

3. Process-based ontologies

Not all of the essays in IAS are metaphysically modest. Some have
the more ambitious goal of using insights from the special sciences to
construct a fully general, yet scientifically informed, conception of the
individual. Guay and Pradeu (ch. 16) present a general metaphysical
account of individuality called the gen-identity view which they argue
is fully compatible with both physics and biology. The core claim of
this view is that “the identity through time of an entity X is given by
the continuous connection of states through which X goes” (317). The
individuation strategy given by this view is “to follow a specific an ap-
propriate process P, and the individual X supervenes on this process”
(318).

Guay and Pradeu make two bold claims about the gen-identity
view. First, that it is the only general view of individuality that is
consistent with the variety of individuality puzzles we find in the
natural world. Second, that the gen-identity view can be valuable to
physics and biology. I am skeptical of this second claim, and Guay and
Pradeu's discussion of what the gen-identity view brings to the physics
and biology has done little to change my mind. I will, however, dis-
cuss another sort of value the gen-identity view might have.

In physics, the primary payoff is that the gen-identity view pro-
vides a way of thinking about individuals that do not have mater-
ial continuity through time. A soliton, for example, is a self-reinforc-
ing solitary wave with particle-like behaviors. A soliton maintains its
shape when it moves at constant velocity, even after colliding with
other solitons. This maintenance of structure through time makes a
soliton a candidate individual, despite not being materially continuous.
A view that individuates by following a process through time provides
better resources for individuating solitons than a view that takes mate-
rial continuity to be fundamental.

The gen-identity view does not say outright when a soliton retains
its individuality and when it does not. Instead, and by design, it casts
this question as one to be answered by physicists and philosophers
of physics. It is a scientific matter what kinds of interactions can end
processes, and thus individuals. What the gen-identity view provides
is a framework within which it is coherent to treat solitons as individ-
uals that sometimes, though not always, persist through interactions
with other solitons.

The situation is similar in biology. There are well-known problems
with attempts to individuate biological objects by appealing to mater-
ial continuity. Eukaryotes, for example, depend on bacterial symbionts
for survival, symbionts which they acquire over the course of their de-
velopment and which (in mammals) may constitute 90% of the cells in
an organism's body. The only possible way to deal with such cases, ac-
cording to Guay and Pradeu, is to identify focal causal processes and
follow them through time. This strategy will allow the true biological
individuals to emerge.

But physicists are already treating solitons as individuals, and bi-
ologists are already working to identify the causal processes that are
relevant to solving individuation puzzles. So how valuable is the
gen-identity framework? At the most abstract level, it allows us to
change out an object-centered ontology for a process-centered on-
tology with minimal disruption of individuality concepts in the spe-
cial sciences. This is certainly metaphysically interesting, but since
Guay and

Pradeu agree that there are different individuation criteria for different
processes, it does little to solve the concrete individuation puzzles that
scientists are interested in. To solve those puzzles, scientists have to
keep doing what they are already doing: determining which processes
are worth following and which interactions are individuality-retaining
and individuality-ending. So what difference does it make whether a
scientist adopts the gen-identity view? Can she solve problems that
would otherwise stymy her? Will the gen-identity view lead her to
think of new and interesting research questions? If not, then perhaps
digging into individuality puzzles in physics and biology can benefit
the effort to develop a general metaphysics of individuality, but the
value of cross-pollination may only flow in one direction.

Guay and Pradeu aim to “convince the reader that the concept of
gen-identity is potentially extremely relevant to understand identity
through time both in physics and in biology” (338). If relevance is
understood in terms of inspiring either solutions to problems or new
lines of research, then for the reasons given above, more needs to be
done to motivate this claim. The narrow metaphysical claims from
Haber's essay appear to offer more to biologists than general claims
about the importance of following processes do. If, however, rele-
vance means synthesizing and unifying work on individuality under
one framework, Guay and Pradeu's case is stronger—but then I sus-
pect that the beneficiaries are not so much scientists (or even philoso-
phers of science) as metaphysicians.

That Guay and Pradeu are motivated more by metaphysical ques-
tions than, say, Haber or Morganti, is not a criticism. But we should
carefully distinguish the different projects. Here is one question:
which individuation criteria and strategies are the most valuable for
the particular sciences (and sub-fields of those sciences)? Here is an-
other: what reasons, if any, do we have to adopt a process- or ob-
ject-based ontology overall? And then a third question is this: do the
individuation strategies of the special sciences tell us anything about
broader metaphysical questions? Guay and Pradeu are dealing with
this third question. They argue that commonalities among successful
individuation strategies in the special sciences offer reasons to favor
a process-based ontology. This idea, rather than their claim that the
gen-identity view is relevant to biology and physics, is the intriguing
philosophical heart of the essay. They claim, contra Haber, that the
special sciences contribute to the most general metaphysical debates.

On Haber's picture of a scientifically informed metaphysics, we
should expect that our metaphysical generalizations will often be quite
narrow, especially in comparison to more traditional metaphysical
projects. Moreover, we should be skeptical of attempts to leverage
narrow metaphysical commitments into something more universal. In
apparent defiance of this prescription, Guay and Pradeu and use in-
sights from the special sciences to support ontological claims of the
most general sort. But in taking a comparative approach, that is, in
looking to two different sciences, they may have circumvented the pit-
falls that Haber is worried about. Guay and Pradeu do not try to turn
biological or physical generalizations about individuality into univer-
sal metaphysical claims. Instead, they look for commonalities between
these two kinds of generalizations and argue that these commonalities
have a general metaphysical status in virtue of holding across both bi-
ological and physical domains.

This is a promising strategy, though it's too soon to say whether it
works. Before accepting it, it seems reasonable to ask proponents of
the gen-identity view to appeal to more than two domains of study to
make the case for the generality of their view. Second, if defenders
of an object-based ontology can show that their preferred metaphysi-
cal position is consistent with the individuality concepts of the special
sciences, then we would have to use other means to decide between
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the gen-identity view and its competitors. Still, Guay and Pradeu have
outlined a possible pathway to a general conception of individuality.

4. Conclusion

These two metaphysical projects, the narrower and the broader,
are complementary, provided we acknowledge that they have funda-
mentally different aims. The narrow and modest metaphysics Haber

and Morganti defend is interested in the conceptions of individuality
that have practical value for the special sciences. These conceptions
do not on their own support universal claims about individuality. Yet
Guay and Pradeu may be right that we can abstract from these differ-
ent individuality concepts in a way that provides support for one gen-
eral conception of individuality over others. This general conception
of individuality could not, however, replace the more concrete ones
from which it is abstracted, because it is often the particular details of
these individuality concepts that are of greatest value to the sciences.


