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Summary: I review Philip Kitcher’s defence of scien-
tific realism against the so-called pessimistic induction.
While supporting his overall strategy, I claim that there
is a lacuna in Kitcher’s argument, which needs to be fil-
led by spelling out more precisely what parts of scientific
theories we should be realists about. I attempt to do this
and to show that scientific realism can thereby not only
be protected against the pessimistic induction but also
against a recent argument by Kyle Stanford, known as
the “new induction”.

1 Introduction

Some time ago, I attended a talk entitled Realisms for Sale: en-
tity, experimental, structural (epistemic and ontic), partial, ‘full-
on’ . . . But will the real realism stand up please? 1 The speaker
did not refer to real realism in the sense of Kitcher (2001), but
his title neatly captures what I see as one of Kitcher’s central
aims: to provide a substantive argument for scientific realism wi-
thout being drawn too far into the rivalries among realism’s dif-
ferent strands. This new strategy seeks to improve on previous
realism debates, which “are often perceived as boring and unpro-
ductive”.2 Thus, instead of entering into the technical intricacies
that sometimes preoccupy scientific realists (as well as their op-
ponents), Kitcher argues for a strategy that starts from a largely
uncontroversial assumption (called the “Natural Epistemological

1 The talk was delivered by John Worrall at the Workshop Scientific
Realism Revisited at LSE in April 2009.

2 Kitcher (2001: 153)
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Attitude” or NEA) and arrives at real realism (RR) via the twin
extrapolations, (Ex1) and (Ex2):

(NEA) If we observe the relations between people and their
environments, we assume that people sometimes
form representations of things that are independent
of them. While some of these representations may
be inaccurate, a person’s success in responding to
and shaping her environment would be inexplicable
unless some of her representations were accurate.

(Ex1) The correlation between accurate representation and
practical success is not confined to everyday interac-
tion with observable objects but carries over to the
unobservable entities of advanced science.

(Ex2) The accuracy of representations that people form of
things independent of them does not depend on their
being observed by us, or by any other observer.

(RR) Some of the claims of advanced science are accurate
representations of observer-independent entities in
the world.

In the formulation given here, real realism may look so modest as
to become uninteresting. In order to give substance to the asserti-
on that some scientific claims accurately represent the world, an
answer to the inevitable question “which ones?” is needed. The
first goal of this paper is to argue (in sections 2 and 3) that Kit-
cher needs to say more than he does in answer to this question.
In a second step (sections 4 and 5), I will suggest such an answer,
claiming it to be entirely compatible with Kitcher’s account.

2 Success, truth and the pessimistic induction

In his defence of (Ex1), Kitcher attempts to refute an antirealist
argument known as the pessimistic induction, which claims that
history gives us little reason to suppose that successful scienti-
fic theories are even approximately true. A famous example of
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a successful but fundamentally mistaken theory which Kitcher
discusses at some length is Fresnel’s wave theory of light. It ma-
de astonishingly successful predictions, but it was based on an
assumption which we now consider untenable, namely the exi-
stence of an all-pervading ether, in which light waves are pro-
pagated. Kitcher now claims that the ether hypothesis, far from
discrediting Fresnel’s complete theory, can be decoupled from the
rest of the theory, because “although Fresnel thought he needed to
assume a medium in which light waves were propagated, he could
actually have delivered his explanations and predictions without
that assumption.”3 The ether is therefore a prime example of
what Kitcher calls an “idle wheel”, as opposed to a “working po-
sit”. The following quote shows how he uses this distinction in
order to counter the pessimistic induction:

“Instead of thinking about the virtues and vices of who-
le theories, we should distinguish the hypotheses that are
genuinely put to work, claiming that the success of a theo-
ry provides grounds for thinking that those hypotheses —
the hypotheses that characterize ‘working posits’ — are
approximately true.” (Kitcher 2001: 170)

By distinguishing between working posits and idle wheels, Kitcher
seeks to retain the success-truth link on the level of hypotheses in
spite of its failure on the level of theories. Several authors have
already criticised this endeavour (see Chang (2003), Elsamahi
(2005) and Stanford (2006: Ch. 7))4, their main argument being
that the distinction in question can only be drawn with the benefit
of hindsight, if it can be drawn at all.
3 Kitcher’s comment on my proposal
4 It could be replied that Chang’s and Elsamahi’s critiques are almost

exclusively directed against Psillos’s (1999: 108-114) account of the
distinction, which differs from Kitcher’s. This is correct, but then it
has to be noted that Psillos’s version is an improvement on earlier
efforts by Kitcher (1993: 140f.). Kitcher seems to acknowledge this
in his later work (2001), since he there abandons his earlier termi-
nology, replacing “presuppositional posits” by “idle wheels”, which
comes close to Psillos’s “idle constituents”.
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This does not bother Kitcher. Although he admits that there may
be cases in present science where we fail to realise that some of
the posits of our theories are in fact dispensable in just the way
the ether turned out to be, he nevertheless suggests that we are
entitled to make the judgments we do, while being conscious of
our own fallibility. The situation is, according to Kitcher, remi-
niscent of the so-called “preface paradox”: “Our predicament is
like that of the author who confesses in her preface that she is
individually confident about each main thesis contained in her
book but equally sure that there’s a mistake somewhere.”5 This
strikes me as an understatement of the antirealist’s charge, the
issue of which is not just the ordinary human hazard of being
wrong from time to time, but a specific epistemic problem that
affects science in a way in which it does not affect other human
endeavours. To be sure, antirealists differ in their characterisa-
tion of that problem: while Bas van Fraassen (1980) takes issue
with scientific claims about unobservable entities, Kyle Stanford
(2006) claims that we may not yet have considered all the pos-
sible alternatives to our present scientific theories. But the basic
charge against scientific realism is the same in both cases: science
involves an epistemic risk that differs in kind from the epistemic
risk involved in other fields of knowledge. Therefore, simply ad-
mitting that scientists are as fallible as anyone else will not suffice
to silence the antirealist.

3 Stanford’s “new induction”: a threat to real
realism?

Mentioning van Fraassen and Stanford shifts the focus of the dis-
cussion, since they both base their positions on arguments that
go beyond the pessimistic induction. More precisely, in van Fraas-
sen’s “constructive empiricism”, the pessimistic induction plays
no significant role. I will not investigate van Fraassen’s arguments
5 Kitcher (2001: 171). The preface paradox was first introduced by

Makinson (1965).
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here, because they are, in my view, successfully addressed by Kit-
cher’s Galilean strategy. On the other hand, Stanford’s position,
being more recent than Kitcher’s work on realism, is not directly
addressed by it. This section briefly introduces Stanford’s argu-
ment, in the next section I will sketch a possible counter-strategy.
As I said above, Stanford argues that the problem indicated by
the pessimistic induction is substantially more serious for scienti-
fic claims than it is for other claims. The reason for this is what he
calls the problem of unconceived alternatives. If we reach the con-
clusion that a certain hypothesis is true because we have managed
to exclude all alternative explanations for a given phenomenon,
our warrant for this conclusion depends on whether we have con-
sidered all the relevant possibilities in the first place. In everyday
situations, we often have good reasons to assume that we have in
fact exhausted the space of plausible possibilities. Suppose I want
to know who took the last bottle of beer from the fridge. Suppo-
se further that I know I did not take it and that my friend Bob
does not like beer. I can then quite safely conclude that it was in
fact my friend Bill who took the beer, the plausible background
assumption being that no one apart from me and my two friends
has access to that fridge.
By contrast, such eliminative inference has often proved fallacious
in the context of scientific theorising, as is illustrated by the fol-
lowing quote: “Light may be a swarm of projectiles, or it may
be a vibratory motion whose waves are propagated in a medium;
is it forbidden to be anything else at all?”6 Today, of course, we
regard light as neither one nor the other. The concept of light
we now consider as accurate was just not among the alternatives
that were taken into consideration at the beginning of the 20th
century. An aspect of this was already highlighted by Kitcher’s
remark on Fresnel’s theory of light: the only way in which Fres-
nel could make sense of the observed wave-like phenomena was
by assuming a medium for the waves to be propagated in. The
alternative idea with which we are now so familiar, namely that
6 Pierre Duhem, quoted in Stanford (2006: 28).
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electromagnetic waves do not need a medium, was not one that
Fresnel considered.
Cases like this form the basis of Stanford’s new induction over
the history of science:

“[W]e have, throughout the history of scientific inquiry
and in virtually every scientific field, repeatedly occupied
an epistemic position in which we could conceive of on-
ly one or a few theories that were well confirmed by the
available evidence, while subsequent inquiry would rou-
tinely (if not invariably) reveal further, radically distinct
alternatives as well confirmed by the previously availa-
ble evidence as those we were inclined to accept on the
strength of that evidence.” (Stanford 2006: 19)

It is easy to see how this new induction poses a threat to Kit-
cher’s distinction between working posits and idle wheels. Today
we recognise that the ether was an idle wheel, because we have
a theory that incorporates all the successes of Fresnel’s theory
without depending on the ether hypothesis. Why think that the
entities we now consider as working posits will not some day suffer
the same fate?

4 The causal strategy against the new
induction (with an example from particle
physics)

My suggestion is that in order to overcome this stumbling block,
we need to be more explicit about what we mean by a working
posit. What kind of work is implied here? Kitcher speaks of hypo-
theses that are “put to work” in order to achieve a certain success.
Successes, in turn, “are matters of prediction and intervention”7.
7 Kitcher (2001: 167). Surprisingly, Kitcher does not mention explana-

tion. Perhaps he sees this as included in a wide sense of “prediction”,
as when physicists say: “the Schrödinger equation allows one to pre-
dict the hydrogen spectrum”, even though the latter was known long
before the former.
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Now, if a working posit is involved in achieving a successful in-
tervention, “work” undoubtedly carries a causal connotation: the
intervention is successful because a posited entity is manipulated
in the right way to bring about the desired outcome. This sug-
gests that the entity in question really does exist. (As Hacking
(1983: 23) famously put it: “if you can spray them then they are
real.”)
Things are less clear, however, in the case of predictive success.
Many predictions are successful without positing any causal me-
chanism, for example by exploiting some symmetry or other kind
of regularity. Thus, Kitcher’s working posits include causally ef-
ficacious entities as well as some more abstract entities that do
not cause anything. In other words, the class of working posits
may be subdivided into a causal and a theoretical kind.
I claim that only the first kind of working posits, the ones to
which we can ascribe concrete causal roles, can be saved from St-
anford’s attack. By contrast, I think that Stanford is right about
those working posits that appear only in theoretical hypotheses
(successful though these may be).
Let me illustrate this idea with an example from particle physics.
In 1930, Wolfgang Pauli postulated the existence of a previously
undetected particle which came to be known as the neutrino. The
main reason for its introduction was an observed inconsistency in
the energy balance of nuclear beta-decay. Some energy seemed to
disappear in this reaction, and Pauli’s idea was that a hitherto
unknown particle might carry away some energy without itself
being detected. He called his assumption “a desperate way out”,
and it was generally regarded as an ad hoc hypothesis, since there
was no independent evidence for such a particle. In the following
years, however, the neutrino hypothesis proved to be a powerful
theoretical concept. This was mainly due to Enrico Fermi’s theory
of beta-decay, which rested on the assumption that each such
decay involved the creation of a neutrino. The success of Fermi’s
theory led to widespread acceptance of the neutrino hypothesis,
as is illustrated by the following quote from 1948: “Not everyone
would be willing to say that he believes in the existence of the
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neutrino, but it is safe to say there is hardly one of us who is not
served by the neutrino hypothesis as an aid in thinking about the
beta-decay process.”8

It seems to me that the status of the neutrino around 1950 is
similar to the status of the ether at the end of the 19th century:
although direct evidence was missing, the neutrino’s existence
was generally accepted, because it was taken to be an essential
part of Fermi’s theory, just as the ether was once taken to be an
essential part of electrodynamics.
But the story of the neutrino did not end there. In the mid-
1950’s Frederick Reines and Clyde Cowan performed a series of
experiments by which they achieved the so-called “direct detec-
tion” of the neutrino. It may, of course, not be obvious to the
non-physicist what “direct” means in this context. Neutrinos are
neither visible themselves nor do they produce visible tracks in
particle detectors. All that can be detected are the products of
so-called inverse beta-decay, a process that the neutrino can bring
about when it hits a proton. These products (a positron and a
neutron) initiate further processes, which then produce a cha-
racteristic double-peak signal in the particle detector. By 1956,
Reines and Cowan concluded that at least some of these events
were in fact produced by neutrinos.
On a first glance, this claim seems equally vulnerable to Stan-
ford’s charge as the hypotheses concerning the nature of light
discussed above. If one looks at the relevant articles9, one sees
that Reines and Cowan considered several alternative explanati-
ons of their measurement results and performed various tests to
exclude them until only the neutrino hypothesis remained. But
how do we know, Stanford might ask, that they exhausted the
space of plausible alternatives? The new induction seems to in-
validate the assumption that they managed to do so.
This is too superficial, however. The alternatives among which
Reines and Cowan had to decide were not some general theo-
ries about the structure of matter, but concrete accounts of what
8 Crane (1948: 278)
9 e.g., Cowan et al. (1956) or Reines et al. (1960).
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could cause the signals that their detectors recorded. For exam-
ple, they investigated if anything else apart from a positron could
be responsible for the first of the two peaks or anything else other
than a neutron for the second one. These considerations, I claim,
are much closer to the beer-and-fridge example I gave in secti-
on 3 than to the theoretical inferences of which Stanford’s new
induction speaks. I am not denying that the identification of cau-
ses in particle physics experiments is sometimes problematic, but
these problems are of a technical and computational kind that
has nothing to do with the supposedly fundamental problem of
unconceived alternatives.
As an argument for realism about neutrinos, this story is incom-
plete, because it depends on realism about neutrons, positrons
and the like; entities that Stanford would not allow into his onto-
logy. Here is a sketchy suggestion about how it might be comple-
ted: What the neutrino story does show us is how the step from
realism about fairly well-known entities (neutrons, positrons) to
realism about a more hypothetical kind (neutrinos) can be per-
formed. Iterating this process backwards, i.e., from neutrons and
positrons to even more familiar entities, will ultimately show that
our knowledge of neutrinos can be based on our knowledge of en-
tities that even Stanford, being not a radical sceptic, has to ac-
cept. It will be noticed that this argument is similar to Kitcher’s
Galilean strategy, and if successful, it will undermine Stanford’s
antirealism in the same way that the Galilean strategy undermi-
nes constructive empiricism.

5 Compatibility with Kitcher’s view on
causation and possible objections

For this causal strategy to succeed, a robust notion of causality
is called for. One may wonder if such a move would be accepta-
ble to Kitcher, who, in his earlier work (1989: 497), showed little
support for “the idea that there are causal truths that are inde-
pendent of our search for order in the phenomena”. But this is
a topic on which Kitcher has changed his mind since 1989. As
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he declares in his comment on my proposal, he no longer thinks
that it is possible to avoid a robust commitment to causation
by grounding our causal claims in a prior notion of explanation.
One aspect of this change of mind becomes visible in Kitcher’s
defence of (Ex2), where he relies on a causal theory of reference
which includes the notion that “the obtaining of a particular set
of causal relationships is independent of human beings and their
interests”.10

The compatibility of my causal strategy with Kitcher’s Realism
reveals itself even more explicitly in Kitcher’s forthcoming paper
on “Mathematical Truth”. He there contrasts examples of mathe-
matical discoveries with examples of discoveries in archaeology,
chemistry and biology, claiming that only the latter examples are
genuine discoveries of pre-existing (but previously unknown) en-
tities. The key difference between the two classes of discoveries
seems to rest on the following assumption: “Satisfactory explana-
tions of the discovery of a new entity X must offer an account of
X and the ways in which it became accessible.”11 Such explana-
tions cannot be given in the case of mathematical entities, while
they can be given in the other cases, thanks to the causal proper-
ties of the discovered entities. Thus Kitcher seems to agree that
we should accept as real those and only those working posits to
which we can ascribe concrete causal roles.
I conclude this paper by mentioning two possible objections that
might be raised against my strategy, and, if what I have just said
is right, against Kitcher’s account as well. The more obvious one
comes, again, from Stanford. He will not be impressed with the
causal role considerations I invoke in order to avoid the problem of
unconceived alternatives. Anticipating something like my causal
strategy, he writes:

“Although perfectly natural, this suggestion seems to run
afoul of any number of discarded theoretical posits that
were ascribed direct causal roles in the production of phe-
nomena by the successful explanatory practices of their

10 Kitcher (2001: 186).
11 Kitcher, “Mathematical Truth?” (MS), section III.
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respective theories. To such familiar examples as phlo-
giston and caloric fluid we’ve seen that we might fairly
add Darwin’s gemmules, Galton’s stirp, and Weismann’s
biophors.” (Stanford 2006: 172)

Though I have not yet analysed these cases in any detail, it seems
to me that this objection may be answered by being more specific
about what kind of causal roles are necessary for a realistic in-
terpretation. As we have seen, the neutrino was ascribed a causal
role from the beginning, namely the role of carrying away some
energy in beta-decay. This was not yet enough for realism about
neutrinos. Later, however, the neutrino was ascribed a causal ro-
le in the much stronger sense of bringing about an event that
would not otherwise have occurred. I doubt that there is “any
number of discarded theoretical posits” that were once thought
to be causally effective in this strong sense.
The second objection is probably more interesting, because it co-
mes from the realist side. Kitcher repeatedly (and correctly, I
think) stresses that realism is a piecemeal affair. We should only
be realists about posits that become detectable by means of the
causal work they perform. The worry here is that the properties
we ascribe to these entities on the basis of their causal roles do not
sufficiently determine what these entities really are. The resulting
realism may seem to be a very poor one, saying merely: “there
is something which does this and that, but I don’t know what
it is.” Indeed, when I once presented my neutrino case study at
a philosophy of physics workshop, one of the commentators said
that this was all well and good, except that it wasn’t realism any-
more. More specifically, a comprehensive characterisation of the
neutrino would have to rely on quantum field theory, and insofar
as it is unclear how quantum fields can be causally efficacious,12

they are precisely the kind of posits that the real realist would
not want to call real. Hence, he would not be able to say what a
neutrino is, only that it is something which is produced in beta-
decay and can in turn produce an inverse beta-decay. If this is
12 See Teller (2002: section 8.3).
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sufficient to count as a realist, good. If not, we have to conclude
that Kitcher’s real realist is not really a realist after all.
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