Is Structural Realism Possible?

Stathis Psillos

Philosophy of Science, Volume 68, Issue 3, Supplement: Proceedings of the 2000
Biennial Meeting of the Philosophy of Science Association. Part I: Contributed Papers
(Sep., 2001), S13-S24.

Stable URL:
http://links jstor.org/sici?sici=0031-8248%28200109%2968%3A3%3CS13%3AISRP%3E2.0.CO%3B2-B

Your use of the JSTOR archive indicates your acceptance of JSTOR’s Terms and Conditions of Use, available at
http://uk jstor.org/about/terms.html. JSTOR’s Terms and Conditions of Use provides, in part, that unless you have
obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you
may use content in the JSTOR archive only for your personal, non-commercial use.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or
printed page of such transmission.

Philosophy of Science is published by The University of Chicago Press. Please contact the publisher for further
permissions regarding the use of this work. Publisher contact information may be obtained at
http:/fuk.jstor.org/journals/ucpress.html.

Philosophy of Science
©2001 Philosophy of Science Association

JSTOR and the JSTOR logo are trademarks of JSTOR, and are Registered in the U.S. Patent and Trademark Office.
For more information on JSTOR contact jstor @mimas.ac.uk.

©2003 JSTOR

http:/fuk.jstor.org/
Wed Jul 2 09:23:54 2003



Is Structural Realism Possible?

Stathis Psillostt

University of Athens

This paper examines in detail two paths that lead to Structural Realism (SR), viz. a
substantive philosophical position which asserts that only the structure of the world is
knowable. The upward path is any attempt to begin with empiricist premises and reach
a sustainable realist position. (It has been advocated by Russell, Weyl, and Maxwell
among others.) The downward path is any attempt to start from realist premises and
construct a weaker realist position. (It has been recently advocated by Worrall, French,
and Ladyman.) This paper unravels and criticizes the metaphysical presuppositions of
both paths to SR. It questions its very possibility as a substantive—and viable—realist
thesis.

1. Introduction. Structural Realism (SR) is meant to be a substantive phil-
osophical position concerning what there is in the world and what can be
known of it. It is realist because it typically asserts the existence of a mind-
independent world, and it is structural because what is knowable of the
world is said to be its structure only. As a slogan, the thesis is that knowl-
edge can reach only up to the structural features of the world. This paper
unravels and criticizes the metaphysical presuppositions of SR. It ques-
tions its very possibility as a substantive—and viable—realist thesis.

2. The Upward Path. Let the upward path to SR be any attempt to begin
from empiricist premises and reach a sustainable realist position. Arguing
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against the then dominant claims that only the phenomena (“the world of
percepts”’) can be known and that, even if they exist, their “‘objective coun-
terparts” are unknowable, Russell (1919, 61) suggested that “‘the objective
counterparts would form a world having the same structure as the phe-
nomenal world, [a fact which would allow us] to infer from the phenomena
the truth of all propositions that can be stated in abstract terms and are
known to be true of the phenomena.” In Russell 1927, 226-227 he stressed
that only the structure—i.e., the totality of formal, logico-mathematical
properties—of the external world can be known, while all of its first-order
properties are inherently unknown. This logico-mathematical structure,
he argued, can be legitimately inferred from the structure of the perceived
phenomena (the world of percepts). Since this inference is legitimate from
an empiricist perspective, the intended conclusion, viz., that the unper-
ceived (or unobservable) world has a certain knowable structure, will be
acceptable too. But how is this inference possible? Russell rested on the
(metaphysical) assumption that differences in percepts are brought about
by relevant differences in their causes (stimuli). This is a supervenience
principle: if two stimuli are identical, then the resulting percepts will be
identical. I call this the “Helmholtz-Wey]” principle, for it was Helmholtz
who first enunciated it: “we are justified, when different perceptions offer
themselves to us, to infer that the underlying real conditions are different”
(quoted by Weyl [1963, 26]). Weyl endorsed it because he thought it
grounded the possibility of knowing something about the “world of things
in themselves” (ibid.). Yet what is known of this world via the Helmholtz-
Weyl principle, Russell (and Weyl [1963, 25-26]) thought, is its structure.
For if we conjoin the Helmholtz-Weyl principle with a principle of “spatio-
temporal continuity” (i.e., the notion that the cause is spatio-temporally
continuous with the effect), Russell claimed that we can have “a great deal
of knowledge as to the structure of stimuli” (1927, 226-227). This knowl-
edge is that “there is a roughly one-one relation between stimulus and
percepts” which “enables us to infer certain mathematical properties of
the stimulus when we know the percept, and conversely enables us to infer
the percept when we know these mathematical properties of the stimulus”
(ibid.). The “intrinsic character” of the stimuli (i.e., the nature of the
causes) will remain unknown. The structural isomorphism between the
world of percepts and the world of stimuli isn’t enough to reveal it. But,
for Russell, this is just as well, for as he also points out, “nothing in
physical science ever depends upon the actual qualities” (1927, 227). Still,
he insists, we can know something about the structure of the world (cf.
1927, 254).

There may be good reasons to doubt the Helmholtz-Weyl principle
(e.g., that the stimuli overdetermine the percepts). But even if we granted
it, the Russellian argument that we can have inferential knowledge of
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structural isomorphism between the world of percepts and the world of
stimuli requires a minor miracle. For the Helmholtz-Weyl principle is not
strong enough on its own to generate the required isomorphism. The de-
termination it dictates is one-way only: same stimuli, same percepts. The
establishment of isomorphism requires also the converse of the Helmholtz-
Weyl principle—viz., same percepts, same stimuli. Precisely because Rus-
sell doesn’t have the converse principle, he talks of “roughly one-one re-
lation.” Yet he has failed to motivate the claim that the relation should
be 1-1. (Why can’t the same stimuli produce different perceptions at dif-
ferent times, for instance?) Besides, does it make good sense to talk of a
“roughly one-one relation”? Either it is or it isn’t one—one. If it is, we
have structure-transference. But if it isn’t, we don’t.

Given the importance of the converse of the Helmholtz-Weyl principle
for the Russellian argument, does it have any independent motivation?
From a realist viewpoint, it should at least in principle be possible that
the (unobservable) world has ‘extra structure’, i.e., structure not necessar-
ily manifested in the structure of the phenomena. If there is such ‘extra
structure’, the required structural relation between the phenomena and
the (unobservable) world should not be isomorphism but embedability,
given that the phenomena are isomorphic to a substructure of the world.
But then all the original attraction of the Russellian attempt to motivate
a compromise between empiricism and realism is lost. This attraction was
that one could stay within the empiricist confines, and yet also claim that
the structure of the (unobservable) world can be known (inferred). When
isomorphism gives way to the weaker (but more realist in spirit) require-
ment of embedability, there is no (deductive) constraint any more on what
this extra structure of the (unobservable) world might be: the structure
of the phenomena no longer dictates it. Hence, from an empiricist-cum-
structuralist perspective it’s a live option to invest the unobservable world
with whatever extra structure one pleases, provided that the phenomena
are embedded in it. Van Fraassen (1980) has taken just this option while
also noting that an empiricist can consistently remain agnostic about the
reality of the posited structure of the unobservable world. So, Russell’s
attempted compromise between empiricism and realism, based on the
thought that the structure of the world can be inferred (and hence known)
from the structure of the phenomena, collapses.

Weyl, for one, did endorse the converse of the Helmholtz-Weyl prin-
ciple, viz., that “[t]he objective image of the world may not admit of any
diversities which cannot manifest themselves in some diversity of percep-
tions” (1963, 117). So, different stimuli, different percepts. This principle
Weyl takes to be “the central thought of idealism” (ibid.), and reckons
that science should concede it: “[S]cience concedes to idealism that its
objective reality is not given but to be constructed. . . . ” But how can this
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be asserted a priori? And if it is, as a means to secure a priori the know-
ability of the structure of the world, it’s inconsistent with the realist side
of SR. For a realist it shouldn’t be a priori false that there is a divergence
between the structure of the world and the structure of the phenomena.
Weyl’s ‘idealist’ principle simply blocks the possibility that the world has
any ‘extra structure’ which cannot manifest itself in experience.

To be sure, Russell did stress that “indistinguishable percepts need not
have exactly similar stimuli” (1927, 255). He allowed that the relation
between the percepts and the stimuli may be one-many and not one—one.
This more reasonable approach makes the required structural compromise
between empiricism and realism even more tenuous. Given a one-many
relation, the structure of the percepts doesn’t determine the domain of the
stimuli. But it may not determine its structure either. If two or more dif-
ferent stimuli can give rise to the same percepts, knowledge of the structure
of the percepts doesn’t suffice for knowledge of the structure of the stimuli,
assuming, as is natural to do, that these stimuli don’t just differ in their
“intrinsic nature.” They may well differ in other structural characteristics
which nonetheless don’t surface in any way in the world of phenomena.
So, the structural differences of stimuli cannot be inferred from the non-
existent corresponding structural differences in the percepts. Hence, the
more reasonable one-many approach leaves no room for inferring the
structure of the unobservable world from the structure of the phenomena.
For all we know, the unobservable world may differ from the world of
phenomena not just in its “intrinsic nature,” but in its structure too.

So, the Russellian upward path to SR faces an important dilemma.
Without the converse of the Helmholtz-Weyl principle, it cannot establish
the required isomorphism between the structure of the phenomena and
the structure of the (unobservable) world. Hence it cannot establish the
possibility of inferential knowledge of the latter. With the converse of
the Helmholtz-Weyl principle, it guarantees knowledge of the structure of
the world, but at the price of conceding—a priori—too much to idealism.

Russell’s thesis was revamped by Maxwell—with a twist. Maxwell
(1970a, 1970b), who coined the term ‘structural realism’, took the Ramsey-
sentence approach to exemplify the proper structuralist commitments. He
advocated SR as a form of representative realism, where all first-order
properties are unknowable and only higher-order properties of things are
knowable: “our knowledge of the theoretical is limited to its purely struc-
tural characteristics and . . . we are ignorant concerning its intrinsic na-
ture” (1970b, 188). The structural characteristics (or properties) were
taken to be those that are not, or could not be, “direct referents of pred-
icates” (ibid.). Maxwell didn’t take the so-called structural characteristics
to be purely formal. He thought that formal properties, such as transitiv-
ity, are purely structural, but added that “not all structural properties are



IS STRUCTURAL REALISM POSSIBLE? S17

also purely formal . . . ; in fact those referred to by scientific theories rarely
are” (1970b, 188). Yet, he left us in the dark as to what these non-formal
structural properties which are referred to by theories are. Saying that
they are ‘““always of a higher logical type, [viz.,] properties of properties,
properties of properties of properties etc.” (1970a, 188) isn’t enough to
show that they are not purely formal. On the contrary, in Maxwell’s
Ramsey-sentence approach to structuralism, where the theoretical prop-
erties have been replaced by (second-order) bound variables, there is sim-
ply nothing left except formal properties and observable ones. In the
Ramsey-sentence approach, all non-observable properties are just formal
properties: ultimately, they are just logical relations between the higher-
order bound variables. So, when Maxwell says that the Ramsey-sentence
“refers by means of description to unobservable intrinsic properties” (Rus-
sell 1970a, 188) (whose intrinsic nature is otherwise unknowable), he
misses the point. For there is nothing in the Ramsey-sentence itself which
tells us that what is referred to by the bound variables are properties (of
any sort) of unobservable entities. This last construal, though consistent
with the meaning of a Ramsey-sentence, is in no way dictated by it, as
Carnap himself noted (cf. Psillos 1999, 53).

Maxwell, unlike Russell, takes the phenomena to be represented by the
observable part of the Ramsey-sentence of a theory. The structure of the
phenomena is not, on Maxwell’s view, isomorphic to the structure of
the unobservable world. Instead, (descriptions of) the phenomena are em-
bedded in logico-mathematical structures, which are abstracted from the-
ories and are said to represent the structure of the unobservable world.
While this difference might be thought sufficient to guarantee that Max-
well’s compromise between empiricism and realism is viable, it fails to do
so for the following reasons. First, unless we smuggle in a suspect require-
ment of direct acquaintance, it isn’t clear why the first-order properties of
unobservable entities are unknowable. They are, after all, part and parcel
of their causal role. So, if all these entities are individuated and become
known via their causal role, there is no reason to think that their first-
order properties, though contributing to their causal role, are unknowable.
Second, the most fatal objection to the Russellian programme, viz. New-
man’s (1928) claim that knowledge of structure is empty since it just
amounts to knowledge of the cardinality of the domain of discourse, ap-
plies to Maxwell’s thesis no less. As this objection has been extensively
discussed in recent literature, I’ll simply summarize it: even when the do-
main of the structure of the stimuli is fixed, a relational structure on this
domain can always be defined (cardinality permitting) in such a way as to
guarantee isomorphism between the structure of the percepts and the
structure of the stimuli. Hence, the only information encoded in the claim
of structural isomorphism is that the domain of the stimuli has a certain
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cardinality (cf. Demopoulos and Friedman 1986; Psillos 1999, 61-69).
Maxwell’s Ramsey-style approach to SR fares no better than Russell’s vis-
a-vis the Newman objection: without further (non-structural) constraints
on the range of the second-order variables of the Ramsey-sentence, if the
Ramsey-sentence is empirically adequate, then it is guaranteed—by logic
alone—to be true (cf. Psillos 1999). Hence, the claim that the Ramsey-
sentence captures the structure of the (unobservable) world is empty, un-
less—to repeat—non-structural constraints are placed on the range of its
variables.

To sum up, the upward path to SR is not viable. Structural isomor-
phism between the phenomena and the unobservable world cannot be
inferred without contentious metaphysical assumptions—assumptions
that compromise the realist side of the wedding, at any rate. Moreover, a
Ramsey-sentence approach to structural realism would either have to
abandon pure structuralism or else be an empty claim.!

3. The Downward Path. Let the downward path to SR be any attempt to
start from realist premises and construct a weaker realist position. Its most
prominent exponent is Worrall (1989). Take realism to incorporate two
conditions: the Independence Condition (IC), viz. that there is a mind-
independent world (i.e., a world which can be essentially different from
whatever is constituted by our conceptual capacities and our capacities to
theorize); and the Knowability Condition (KC), viz., that this mind-in-
dependent world is knowable. Let’s call the thesis which subscribes to both
conditions Metaphysical Realism (MR).2 Note that MR doesn’t imply any-
thing specific about what aspects of the world are knowable. It may be an
overly optimistic thesis that everything in the world is knowable. Now, as
a realist thesis, Structural Realism (SR) should subscribe at least to IC.
But if SR is to be different from MR, it has to differ in its approach to
KC. In particular, SR has to place a principled restriction on what aspects
of the mind-independent world can be known. The claim is that only the
structure of the world can be known. SR has two options available. Either
there is something other than structure—call it X—in the world, which
however cannot be known, or there is nothing else in the world to be
known. On the first disjunct, the restriction imposed by SR is epistemic.
Call this view Restrictive Structural Realism (RSR). On the second dis-

1. Hochberg (1994) claims that (1) Russell came to defend a version of “hypothetico-
scientific realism” and (2) an intensional understanding of relations are enough to dispel
Newman’s challenge. I think that (a) even if (1) is correct, hypothetico-scientific realism
is different from structural realism, and (b) an appeal to intensions may be enough to
answer the Newman challenge only at the price of abandoning pure structuralism (cf.
Psillos 1999, 67-69).

2. For a discussion of these two theses see Psillos 2000.
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junct, the restriction is ontic: there is nothing other than structure to be
known, because there is nothing other than structure. Call this view Elim-
inative Structural Realism (ESR). So it appears that the stronger version
of MR which SR tries to weaken is the claim that there is more to the
world than its structure, and that this additional something—the X—can
be known. RSR grants that there is this extra X, but denies its knowability,
whereas ESR eliminates this extra X altogether. But what is this extra X?

Let’s think in terms of a metaphor. Take MR to assert that the world
forms a gigantic (interpreted) ‘natural’ graph, where there are entities and
their properties, and relations to which the entities stand among them-
selves and higher-order properties and relations. It is an essential part of
the metaphor that all these entities are definite: there are objective simi-
larities and differences among things which constitute a fact of the matter
as to what these entities are and how they relate to each other. What would
then be the parts of the graph that SR intends either to restrict epistemi-
cally or to eliminate? Here are the options about the supposed unknowable
X: the objects (individuals); the (first-order) properties; the relations; the
higher-order properties of properties and relations. Each level of abstrac-
tion creates a version of SR. The claim that we can know only the structure
of the graph is, therefore, ambiguous. It may mean that:

(A):We can know everything but the individuals that instantiate a
definite structure; or,

(B): We can know everything except the individuals and their first-
order properties; or,

(C): We can know everything except individuals, their first-order prop-
erties and their relations.

Notice that as we went down the line, we relegated more and more
things to the ‘unknowable extra X”. Where exactly do we draw the line
and what—if any—are the consequent principled restrictions on KC?

Take RSR to mean (A). Then, RSR(A) implies that a proponent of
MR should endorse the following thesis: if there were two interpreted
structures which were exactly alike in all respects except their domains of
discourse (M and M’ respectively), there would still be a fact of the matter
as to which of those is the correct structure of the world (assuming of
course that they ‘surface’ in the same way and they don’t conflict with
observations). Realists may want to take sides on this issue. But I don’t
think they have to. For the only possibly substantive issue that remains is
to name the individuals of the domain. How can this be a substantive issue?
Since, by hypothesis, the individuals in the two domains instantiate the
very same interpreted (natural) structure, for each individual in domain
M there is another individual in domain M’ such that the two individuals
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share exactly the same causal role. Whether or not these two individuals
will be taken to be the same will depend on how one thinks about indi-
viduation. If one thought that properties require a substratum to which
they inhere, then one would also be open to the thought that there may
well be two distinct individuals with all their properties in common. If so,
the whole issue between MR and RSR(A) hinges upon the metaphysics
of properties. I don’t intend to resolve this issue here. Suffice it to note
that RSR(A) is weaker than MR in a principled way only if MR is taken
to accept (the questionable thesis) that two individuals can share all their
properties and yet be different. It may be thought here that this might be
a case of multiple realization. But in this context, this case is inapplicable.
For we are not talking about two systems that can be described differently
on physical terms but instantiate the same higher-level structure. Rather,
we are talking about one interpreted (natural) structure that is instantiated
by two domains whose only difference is that they use different names for
their individuals.

Suppose RSR means (B). Then RSR(B) implies that MR should en-
dorse the following thesis: if there were two semi-interpreted structures
which were exactly alike in all respects except their domains of discourse
and the first-order properties attributed to individuals, then there would
still be a fact of the matter as to which of those is the correct structure of
the world. This is a view that some realists would accept. But has RSR(B)
come up with a principled epistemic restriction? (B) amounts to Carnapian
“relation descriptions” (Carnap 1928, 20). Relation descriptions offer less
information than “property descriptions™ (associated with RSR(A)). They
describe an object as that which stands in certain relations to other objects,
e.g., ‘a is the father of °, without further specifying its properties. What
this object is is not thereby fully specified; rather, only what it is in relation
to other objects is being given. Although “relation descriptions” don’t
entail unique “property descriptions,” they do offer some information
about an object because, generally, they entail some of its properties. For
instance, from the relation description ‘a is the father of b’ we can conclude
that a is male, that a is a parent, etc. More interestingly, from relational
descriptions about electrons, for example, we can legitimately infer the
existence of some first-order properties, namely, negative charge or mass.
There is simply no natural epistemic cut between the relational and first-
order properties. Hence, given a rich enough relation-description, one may
infer enough properties of the object to identify it to a great extent. As
such, it follows that (B) doesn’t imply inherent unknowability. That some
properties may remain unspecified doesn’t justify the claim that only re-
lations are knowable. Although RSR(B) is weaker than a realist position
which says that all properties and relations can be known, the difference
is only one of degree. RSR(B) doesn’t preclude any specific property of
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being knowable. Rather, it says that if we go for relation descriptions,
some properties may be unknowable. MR should be happy with this.

Having shown that structural restrictions of types (A) and (B) above
don’t pose any principled restriction on MR, we should consider restric-
tion (C). Take RSR(C) to mean that only the higher-order properties of
properties and relations are knowable. Here we have reached pure struc-
ture, as it were. We can therefore talk of Carnapian “purely structural
definite descriptions” (Carnap 1928, 25): not only are we ignorant of the
objects and their properties, but also we don’t know what their relations
are. All we can know is the totality of the formal properties and relations
of the structure, where such properties and relations can be formulated
without reference to their meanings. Should the domain of a relation be
finite, the structure of this relation is given by its logico-mathematical
graph. This is a complete structural description, whose full verbal equiva-
lent is a list of ordered tuples. RSR(C) is the only characterization of SR
which can impose a principled limitation on what is knowable. To return
to the original graph metaphor, the claim is that all that can be known is
the structure of the graph. Note that RSR(C) doesn’t deny that there are
definite relations which structure the world. It just claims that we cannot
know what they are.

Is RSR(C) a defensible position? Even though we followed the realist
downward path, we have just reached the highest point of the empiricist
upward path. As such, all of the problems met there apply here too. In
particular, there are two problems: the problem of motivation and the
problem of content. Why should we consider accepting the restriction
RSR(C) places on what can be known of the world? And, what is the
formal structure of the world a structure of? If we could just infer the
formal structure of the world from the phenomena, then the motivational
question would be answered. But RSR(C) fares no better on this score
than Russellian empiricism and Maxwellian structural realism. For the
reasons expressed in Section 2, there is no path from the structure of
the phenomena to the structure of the unobservable world. What about
the problem of content? Two issues are relevant here. First, in empirical
science we should at least seek more than formal structure. Knowing that
the world has a certain formal structure (as opposed to a natural structure)
allows no explanation and no prediction of the phenomena. Second, the
claim that the world has a certain formal structure is, from a realist point
of view, unexciting. That the world has a formal structure follows trivially
from set-theory, if we take the world to be a set-theoretic entity. In fact
(this is Newman’s objection), it follows that the world has any formal
structure we please (consistent with its cardinality). That it has the formal
structure corresponding to a definite natural structure (that is, that the
formal structure has a certain natural structure as its content) is a much
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more exciting claim, although it cannot be established by purely structural
means. The downward path to SR should at least retain the realist out-
look. But this cannot be retained unless there is a prior commitment to
the not-purely-structural thesis that the world has a definite natural struc-
ture. That this thesis isn’t purely structural follows from the fact that its
defense (and possibility) requires a commitment to objective (and know-
able, at least in principle) similarities and differences between natural
kinds in the world.

To sum up, the ‘downward path’ to RSR either fails to create a sus-
tainable restriction on MR or, insofar as it focuses on the knowability of
purely formal structure, it fails to be realist enough. It can be realist by
talking about ‘natural structures’, but then again it gives up on pure struc-
turalism.

What about ESR? Remember that ESR is eliminative: only structure
can be known, simply because there is nothing else to know. A proposal
in this direction has been recently defended by Ladyman (1998) and
French (1999). Ladyman urges us to take SR as a metaphysical thesis. As
he notes, “[t]his means taking structure to be primitive and ontologically
subsistent” (1998, 420). And he adds that the empirical success of theo-
retical structures shouldn’t be taken to “supervene on the successful ref-
erence of theoretical terms to individual entities, or the truth of sentences
involving them” (1998, 422). French (1989, 203) stresses that on their view
““there are no unknowable objects lurking in the shadows.” The details of
this view are not specified yet, so it is difficult to evaluate it properly.
Nonetheless, I fail to see how the eliminativism it suggests is possible. If
structures are independent of an ontology of individuals and properties,
then we cannot even speak of any structural relation (be it isomorphism,
or embedding or what have you) between structures. I doubt that we have
any special insight into structural relations—we establish them by pairing
off individuals and mapping properties and relations onto one another.
Even in group theory—Ladyman and French’s paradigm case for their
thesis—the group-structure is detached from any particular domain of in-
dividuals, but not from the very notion of a domain of individuals. To
hypostatize structures is one thing (and, in certain instances, it may be
legitimate). But to say that they don’t supervene on their elements is quite
another. It implies the wrong ontological thesis that they require no in-
dividuals in order to exist and the wrong epistemic thesis that they can be
known independently of (some, but not any in particular, set of) individ-
uals which instantiate them. Note that if the structures “carry the onto-
logical weight”” (French 1999, 204), we can only take the identity of struc-
tures as something ontologically primitive (since the notion of
isomorphism requires different domains of individuals which are paired-
off). But I am not sure whether we can even make sense of this primitive
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structural identity. And if we introduce individuals as “heuristic’’ devices
(ibid.) whose sole role is “the introduction of structures” (only to be
‘kicked away’ later on), we need to justify why they are just ‘“heuristic
devices” if the only road to structure is through them. I conclude that it’s
hard to see how the ontological revision ESR suggests is possible. Besides,
if “theories tell us not about the objects and properties of which the world
is made, but directly about structure and relations” (Ladyman 1998, 422),
it is a major miracle that they can be used to represent the world we live
in. Unless we buy into some problematic metaphysical thesis which some-
how ‘constructs’ the individuals out of relations, the world we live in (and
science cares about) is made of individuals, properties, and their relations.

4. Conclusion. Let me close with a positive note. One way to read SR is
to take it as a modest epistemic thesis that emerges from looking into the
history of scientific growth. There is no heavy metaphysical machinery
behind it, nor any absolute claims about what can or cannot be known.
It is just a sober report of the fact that there has been a lot of structural
continuity in theory-change: we have learned a lot about theoretical and
empirical laws, although our views about what entities in the world are
related thus have seen some major discontinuities. In a certain sense, this
is the insight behind Worrall’s motivation for SR. All this can reasonably
be accepted without abandoning realism. What isn’t acceptable is any
form of strong thesis that draws a principled division between the (know-
able) structure of the world and some forever elusive (or worse, non-
existent) X.
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