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2.5 Limits of Empiricism

Hume's views have shaped the subsequent philosophy of causation in profound ways
and we think this has not always been helpful. Hume (1739, 1748) would not allow as
legitimate any idea that could not be traced back to some original impression or
observation. Many believed causation to be some real connection, over and above
the regular and predictable sequence of events that we see. This was a mistake, he
insisted. No such connection was perceivable. We could witness one event followed by
another but we only believe that the first causes the second because we have seen
many cases of the first type of event and they have always been followed by the second
type. To go bevond the observable is to enter into metaphysics, which Hume thought
ultimately meaningless. Such empiricism is a major motivation behind philosophical
naturalism, of the type discussed in Chapter 1. Indeed, Humean ideas were deeply
engrained in logical positivism (see Hanfling 1981) and its attack on metaphysics.
One can see that if such a position is adopted, causation becomes an immediate
object of suspicion. It can be no more than what is evident from the data, and then the
business of science should be restricted to the data: for instance, recording correl-
ations. 5o the empiricist philosophical position has implications for how we discover
causes in science. But if the later Russell is right, this approach collapses. There are
thus limits to empiricism (Russell 1948: VI, x). It requires some non-empirical
postulates to get started, most of which involve appeal to the reality of a causation
that cannot be known through experience. Nothing counts as experience of the world,
after all, unless it has been caused by it. There would be no data without causation.

2.6 The Tasks of Science

Causation is indispensable in science. The avoidance of causal talk seems insincere
and, we will argue, unnecessary. Its role in science is more than merely incidental. We
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defend the centrality of causation in science (see also Illari etal. 2011). Scientific
methodology explains how causal theories are generated, evaluated, and put to use.
We argue that the main purpose of science in general is the discovery of causes and use
of them in explanation, prediction, and technical application. These are all inherently
causal matters, and without them, science seems to have lost much of its point.

Once we have discovered a case of causation, it gives us a power to get what we
want. We spoke of experimentation as involving an intervention in the world but the
idea of an intervention is even more important once our experiments are complete.
In medical science, for instance, if we have found that some drug causes alleviation
from suffering, then it allows us to intervene in a particular case in the expectation of
achieving that effect. So the finding of causes is one very important task.

We do not have to say that the whole of science is directly about discovering causal
connections, however. Science has other tasks, such as identifying what exists: what
there is. Science tells us that there are electrons, leptons, what is the number of
married men, or the average age of a population. Further, science aims also to find the
essence or structure of something, such as an atom or a gene. It may have other jobs
besides that are not explicitly part of causal science. But even these, we claim, are
likely to depend on causation in the end. What exists, for instance, might come down
to whether something makes a difference to the world. Electrons exist if they can
cause something else to happen or enter into interaction with other things. And the
structure of something could be understood as a causal structure involving compo-
nents suitably arranged.

We have not yet even discussed the idea Russell developed in his later thinking that
causation could provide some grounds for inductive inference; from the observed to
the unobserved. We think we have already said enough, however, to justify a stance
that we will take forward to the rest of the book. This is that causation is fundamental
to science and cannot be eliminated from it. Some interpreters may have been
particularly bad at spotting causation in science, invoking notions such as intervention
and measurement without understanding them to be dependent on causation. We
have seen some grounds to argue that the whole practice of science would be worthless
unless there was causation. This conclusion established, we can, after all, proceed to the
main purpose of the book, which concerns how science goes about discovering causes.



3

Evidence of Causation
Is Not Causation

3.1 A Crucial Distinction

We have argued that if we want to discover causes, we first need to know what it is
we are looking for. A distinction needs to be drawn, therefore, between two related
issues: what causation is, and how we come to know of it. Although we urge that
these are lwo separate malters, they are clearly connected: what we say about one will
affect what we ought to say about the other. The first question—what is causation?—
is an ontological matter concerning the nature of causation itself. To understand the
nature of causation, it is useful to know, for instance, whether causes necessitate their
eftects. Are causes prior to effects or can they exist simultaneously? [s causation a
process or a relation? Do effects counterfactually depend upon their causes? To
understand what causation is, we need to settle these and other ontological issues.
But the question of what is the best way to discover causation is a matter of
epistemology or theory of knowledge. Scientists engage in an epistemological debate
when they discuss which research methods are best suited for discovering causes, but
their answers will be informed by what they think causation is, ontologically.

Why is it so important that ontology and epistemology be kept apart when clearly
they are closely related? We can, however, see that there are good reasons to keep
knowledge of a thing separate from the thing itself. The distinction between ontology
and epistemology is essential in a court of law, for instance. In principle, there could
be such a thing as a perfect crime: where the crime is committed but there is no
evidence of it. A murderer could get rid of the body, remove all traces of DNA from
the crime scene and make sure that there were no witnesses. But that there is no
evidence of a crime does not mean that no crime was committed. Legally, one cannot
judge anyone guilty of a crime unless there is sufficient evidence that the accused
actually committed it. 50 even if the defendant committed the crime, one needs
evidence to gain knowledge of it.

Science seems no different from law in this respect. A scientist must be careful
not to make causal claims in their research without evidence to support them. At least
in this sense, ontological claims depend on some epistemology. What we think there



is depends on what evidence we have. The reverse is less acknowledged but still a
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case can be made for it. Epistemology depends on ontology. When we search for
causation, we do this with a preconception of what we are looking for. This precon-
ception is rarely explicit, or even reflected upon, but it will unavoidably influence
what we can find.

Consider the legal case again. When searching for a murderer, our focus will be
on finding and interpreting the evidence. But what counts as relevant evidence is
specific: people seen in the area at the time of the murder, witness reports, traces of
DNA, footprints, and so on. In order to keep a focus in the search, it is essential to
filter out irrelevant information. Only information that relates to the murder will
count as evidence of it, and to know what counts as evidence of murder, one must
know what a murder is. In other words, one can take something as evidence of
murder incorrectly.

Similarly, if the scientist is wrong about the real nature of causation, she might
be looking in the wrong places or even for the wrong type of thing. Now it might be
easier for everyone if some suitable expert could simply let the scientists know the
ontological truth about causation so that they could always be sure they were looking
for the right sort of thing. A problem is that philosophers disagree on the nature of
causation and thus also disagree about what the scientist should be looking for.
Should it be perfect regularities (Psillos 2002), probability raisers (Suppes 1970),
counterfactual dependences (Lewis 1973b), manipulability (Woodward 2003), INUS
conditions (Mackie 1980), processes (Salmon 1984, 1998, Dowe 2000), mechanisms
(Glennan 1996), causal powers (Cartwright 1999, Mumford and Anjum 2011), or
what? Also within science there are diverging views about causation, and what is
considered to be the best evidence of causation varies from one discipline to another.
What we see, then, is that there is no general agreement over what causation is within
philosophy or within science. Nevertheless, a number of ontological assumptions
about the nature of causation are made in science, we contend, simply through the
choice of research method.



3.2 Evidence Is Restricted by Methods

How we go about searching for causation reveals something about what we expect
causation to be. One might say that epistemology, in this sense at least, carries with it
ontological commitments. What counts as evidence of causation depends on what
types of results can be produced by our methods, which again depends on which
methods are available, accepted, and promoted by the scientific community.
Science relies heavily on methods of investigation. With the scientific revolution,
science became increasingly concerned with methods and methodology as a way of
ensuring suitable rigour in its practices. In his work, Galileo (1632) introduced the
use of experiments, idealizations, models, hypotheses, and mathematical tools. This
methodological framework is now seen as an integrated part of science, and to such a
degree that it has become almost definitive of it. To separate science strictly from its
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methods might not be possible, and perhaps not even desirable, if its methods are in
part constitutive of science. Gower suggests that science and methods must be
understood as mutually dependent: "[Scientific beliefs] have something in common
which explains why we count them as scientific, namely the method by which they
are established’ (Gower 1997: 6-7). Unless the ways in which we go about collecting
data, performing experiments, and generating results are controlled, it would be
difficult to separate science from any other form of activity, or what Popper (1962)
called pseudo-science. Without a clear methodology, therefore, scientific evidence
seems to be up for grabs.

We are still far from reaching that stage. Science is trusted primarily because of
the way in which it arrives at explanations and predictions, and pseudo-science is
distrusted for the same reasons. Suppose a psychic predicts a warm and dry summer
and a meteorologist does the same. Unless we accept the psychic’s methods as
scientific, we will not call his prediction scientific either, even if it turns out to be
correct. Likewise, if we accept the meteorologist’s methods as scientific, we will not
say that her prediction was non-scientific even if it turns out to be wrong. It seems,



then, that being deemed scientific is to a large extent a status bestowed when the right
methods are used.

Note that there is a difference between methods and methodologies. Methods are
the actual procedures we undergo in performing experiments. They are what one has
to learn already as an undergraduate student. In statistics, for instance, there are a
number of different methods (e.g. data collection, data summarization, statistical
analysis), and not many scientists will master all methods equally well. A method-
ology, on the other hand, is an overarching view of how science should proceed, such
as whether the experiments performed are based on inductivist or falsificationist
principles, or others. Few researchers will ever find themselves concerned with these
principles, although they will undoubtedly be part of a scientific practice that favours
one methodology over another. One could be a pluralist about methods, arguing that
there are many methods that are suitable for establishing causation, while advocating
a single methodology. One could be a pluralist about both methods and method-
ology, or a monist about both (see Chapter 27 for this discussion).

Scientific methods are not always treated as equal, however. Some methods could
provide better causal evidence than others, and there is a more or less explicit expect-
ation that scientists should choose the methods that rank highest on the evidential
hierarchy. In economics, statistical tools and quantitative methods are typically pre-
ferred to experimental methods, while in medicine, randomized controlled trials and
meta-analyses of these are thought to outrank both correlation data and any type of
qualitative methods, at least when searching for causation. In chemistry and physics,
however, priority is usually given to experimental methods and lab settings over purely
quantitative studies. Still, statistical methods can be used for certain purposes also in
physics, for instance to study measurement errors of random phenomena and for
approximate results.

22 EVIDENCE OF CAUSATION IS NOT CAUSATION

What are the philosophical implications of the methodological divergences in
science? First of all, it seems clear that scientific evidence of causation does not mean
the same across disciplines. Different methods provide different types of evidence.



3.4 Is Causal Evidence Based on Causation?

We are now ready to look closer at the relationship between the methods we use for
establishing causation and what we think causation is. We can start with Hume's
empiricism, which affected his view on how causation is to be understood. Empiri-
cism is the view that all we can legitimately know must ultimately have its origin in
what is experienced through our senses. An empiricist philosophy of science will then
urge us to adopt scientific methods that deal only with empirically observable data
and their analysis. Since Hume thought that causation cannot be known beyond the
observation of constant conjunction, temporal priority and contiguity, he concluded
that we have no reason to believe that there is anything to causation over and above
this (Hume 1739). Direct observation of causation then becomes a problem for those
who believe that causation involves something more, such as a necessary connection
(e.g. Aristotle Metaphysics @ 5: 264, Spinoza 1677: 1, axiom ITI: 46, Kant 1781: ILii.3
second analogy, Mill 1843: I1L.v.6, Mackie 1980: 62) or causal powers (Harré and
Madden 1975, Mumford 1998, Molnar 2003, Cartwright 1999, Martin 2008, Mumford
and Anjum 2011). Necessary connections and causal powers are allegedly not observ-
able, whereas constant conjunction, temporal priority, and contiguity supposedly are.

If causation is something that cannot be immediately observed, it seems that we
can only know it by inference from something else that is observable, but therefore
also not the same as causation. Scientific methods might help us find certain features
from which causation could then be inferred, under specific conditions. Observation
studies require us to look for robust correlations, while comparative studies such as
randomized controlled trials are more suitable for finding difference-makers, for
instance. Experimental methods seem to rely upon the manipulability of causes and
statistical methods work well to find raised probabilities. By searching for causation
via any of these features, we are essentially accepting them as reliable indications of
causation.

Causation should not be identified with the successful outcomes of such studies,
however, since that would be to mistake causation with evidence of causation (Anjum
et al. 2015). Instead, if we want to find the best method for establishing causation, we
should first ask what causation is. Only then will we have a reason to say that one
method is more suitable for finding causes than another. If causation actually is a
difference-maker, for instance, then comparative and contrasting methods may be the
best way to detect it. But if causation is instead a constant conjunction of two types of
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events, we seem better justified in using large-scale correlation data. Should causation
turn out to be something else entirely, then what would be the rationale behind
searching for statistical correlations to find causes?

We will argue that none of the proposed characteristics of causation are immune
to counterexamples, so they cannot be taken as identical to causation, nor as entirely
reliable markers. In the course of this book, we will see that not all causes make a
difference (Chapter 15) and that not all causes can be manipulated (Chapter 24),
which is why we must sometimes use thought experiments rather than physical
experiments. We will also see that some necessary conditions cannot plausibly be
taken as causes, at least not without also accepting the Big Bang as the cause of
everything that has happened since (Chapter 17). And even some of the most robust
correlations turn out to be non-causal (Chapter 4).

As noted by Bridgman with his example of measuring length with different tools, a
consequence of having plural methods is that they might not even pick out the same
thing. The same can be said about causation (Kerry et al. 2012). If we have evidence
from more than one type of method, we might end up with conflicting results: some
suggesting the presence of causation and some suggesting no causation. So which
method should we trust more? We will argue (Chapter 10) that many of the observ-
able features that scientists can find through their methods are merely symptomatic
of causation, rather than constitutive of it. None of these symptoms are definitive of
causation, meaning that there can be causation without them. What we are left with,
then, is evidence of exactly what we have been looking for: correlations, difference-
making, probability raisers, and so on. But would we even be interested in these types
of evidence if we didn’t think that they were somehow indicative of causation?

3.5 Ontology First

We started this chapter by proposing that a distinction be drawn between epistem-
ology and ontology and it should now be clearer why. Our methods pick out certain
features or symptoms of causation, and different methods look for different features.
If we then mistake the symptoms of causation (epistemology) for causation (ontol-
ogy), we will get different notions of causation from using different methods. And
while some might be happy with a pluralistic notion of causation (e.g. Hall 1994), we
will also see that it has some problems and that there are other available interpret-
ations of the same facts. Hence, one possibility, which we will endorse, is that there
are plural evidential approaches to the causal facts but that causation is one single
thing; that is, an evidential pluralism but ontological monism concerning the nature

of causation (see ChaEter 27).
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