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Abstract:  One important group of theories in the philosophy of causality could be 
called: ‘AIM Theories’, where AIM stands for Action, Intervention, Manipulation.  
These theories vary among themselves, but they have in common the idea that there is 
a crucial link between causal laws and actions, interventions or manipulations based 
on these laws.  The question I want to raise in this paper is whether this approach to 
causality is compatible with giving an objective realist interpretation to causes in the 
natural sciences and medicine.  There is a problem here, for, if causes are strongly 
linked to human actions, it is difficult to see how they could have an objective, 
human-independent existence.  I call this the problem of realism for AIM theories of 
causality.  In section 2 of the paper, I give a survey of the principal AIM theories of 
causality, and try to give an idea of the main features of this approach.  Then in 
section 3 I focus on Woodward’s AIM theory of causality.  I show that this differs in 
one crucial respect from other versions of the AIM approach, and that, because of this 
difference, Woodward is able to give a solution to the problem of realism.  This 
hinges on Woodward’s definition of intervention, but in section 4 I argue that the 
definition has many problems and cannot be regarded as satisfactory.  Finally in 
section 5 I give another solution to the problem of realism, which is compatible with 
the other AIM theories of causality. 
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1  Introduction 
 
One important group of theories in the philosophy of causality could be called: ‘AIM 
Theories’, where AIM stands for Action, Intervention, Manipulation.  These theories 
vary among themselves, but they have in common the idea that there is a crucial link 
between causal laws and actions, interventions or manipulations based on these laws.  
The question I want to raise in this paper is whether this approach to causality is 
compatible with giving an objective realist interpretation to causes in the natural 
sciences and medicine. [291] (Numbers in square brackets are the page numbers of 
the published version of the paper.) 

The problem here can be illustrated by considering a simple example of a 
causal law which will be further considered later in the paper.  This law is the 
following: 

 
Rain causes the grass to become wet.     (1) 

 
Now grass-like phitoliths have been found in Cretaceous dinosaur coprolites which 
are dated to about 66 million years ago.  So grass seems to have existed in the time of 
the dinosaurs, when there were no human beings to carry out actions, interventions, 
and manipulations.  If we link causal laws such as (1) to actions, interventions, and 
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manipulations, it seems that it becomes incorrect to speak of causal laws holding at 
the time of the dinosaurs.  Yet surely we want to say that the causal law (1) held at 
that time.  This argument casts doubt on the general AIM (Action, Intervention, 
Manipulation) approach to causality.  The difficulty could be put by saying that this 
approach is too anthropomorphic or human-centred, since many causal laws hold 
objectively in the real world quite independently of human beings.  I will call this 
difficulty the problem of realism for AIM theories of causality.  As a first step 
towards considering possible solutions to the problem, it will be helpful to give a 
survey of AIM theories of causality, and this I will do in the next section. 
 
 
2  Survey of AIM Theories of Causality  
 
The first to develop a detailed version of an AIM theory of causality in the 20th 
century were Collingwood, in his (1938) paper, and subsequent book (1940), and 
Dingler in his (1938) book.1 The AIM approach to causality was then espoused and 
developed by Gasking (1955), and von Wright in his (1973) paper and (1974) book.  
More recently, there have been a number of developments of AIM theories of 
causality by philosophers of science.  Menzies and Price have developed one of these 
theories [see Price (1992) and Menzies and Price (1993)].  They refer to their theory 
as an agency theory of causality.  Woodward (2003) has developed a theory which he 
calls (p. v): “a manipulationist or interventionist account of … causation.”  I refer to 
my own version [Gillies 2005)] as an action-related theory of causality.  The approach 
is also developed in Buzzoni (2014).  Pearl’s 2000 book should also be mentioned 
here.  Pearl is not committed exclusively to an AIM account of causality, and 
introduces other conceptions of causality into his scheme.  However, intervention still 
plays an important role for him.  In 2000, p. 23, he [292] introduces the variable X3 
which stands for a sprinkler which can be on or off.  He urges the reader (2000, p. 
23):  “Note the difference between the action do(X3 = On) and the observation X3 = 
On.”  Later in the book, Pearl introduces a do-calculus, which is a mathematical way 
of representing interventions.  AIM theories of causality are thus one of the leading 
trends in contemporary philosophy of causality.  To give a general idea of the AIM 
approach to causality, I will next give an exposition of Collingwood’s original version 
of this approach, while adding a few critical comments and developments of my own. 

Collingwood distinguishes three senses of causality, and his AIM (Action, 
Intervention, Manipulation) account is applied only to causality in sense II.  In this 
sense, what is caused is an event in nature.  However, Collingwood goes on to say 
(1938, p. 89): 
 

In sense II … the word cause expresses an idea relative to human action; but the action … is 
an action intended to control … things in “nature”, or “physical” things.  In this sense, the 
“cause” of an event in nature is the handle, so to speak, by which we can manipulate it. … 

This sense of the word may be defined as follows.  A cause is an event or state of 
things which it is in our power to produce or prevent, and by producing or preventing which 
we can produce or prevent that whose cause it is said to be. 

 
Here Collingwood relates cause to action, and introduces the striking comparison of a 
cause to a handle by which we can manipulate the effect of the cause. 

                                         
1
I owe the reference to Dingler to Marco Buzzoni.  See his interesting 2014 paper.  
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Collingwood goes on to say that causes in his sense II occur in what he calls 
‘practical sciences’, and he adds that (1938, p. 90):  “A conspicuous example of 
practical natural science is medicine.” 
 Collingwood stresses that causality is closely related to human action, and he 
mentions two types of action, relating to a causal law of the form: A causes B.  One 
kind of action is designed to produce B, and I will call such an action a productive 
action.  The other kind of action is designed to eliminate B, or to prevent B from 
occurring.  I will call such an action an avoidance action.  We can illustrate these two 
types of action using Pearl’s example of turning a sprinkler on or off.  The 
corresponding causal law is: 
 

Turning on the sprinkler causes the grass to become wet.  (2) 
 
We can imagine that the sprinkler is operated by a handle, so that Collingwood’s 
analogy between a cause and a handle becomes literally the case in this instance. 

I will now make a few remarks about (2) which will obviously apply to causal 
laws of the same form.  If the sprinkler is turned on, then the grass will always, ceteris 
paribus, become wet.  I will say something about the ‘ceteris paribus’ condition later 
on, but, leaving it aside for the moment, we can say that [293] (2) is a deterministic 
causal law of the form ‘A causes B’.  That is to say that if A is instantiated, B will 
follow, or, to put it another way, A is a sufficient condition for B.  Now the causal 
laws used in medicine in the 19th and early 20th century by such pioneers of scientific 
medicine as Pasteur and Koch were deterministic causal laws, and such laws are still 
to be found in modern medicine.  However, contemporary medicine also makes use of 
indeterministic causal laws.  Perhaps the first example of such a causal law was the 
following. 

 
Smoking causes lung cancer.      (3) 

 
This is now generally accepted, but smoking is not always followed by lung cancer.  
In fact only about 5% of smokers get lung cancer.  On the other hand the probability 
of getting lung cancer for smokers is about 10 times the probability for non-smokers. 
 The analysis of indeterministic causal laws is certainly more complicated than 
that of deterministic causal laws.  To give a full treatment of the former, we have to 
consider the relation between causality and probability and this is a difficult issue on 
which opinions differ.  However, for our problem of realism, it suffices to limit 
ourselves to the simpler deterministic case, since any solution found in this case will 
apply in the indeterministic case as well.       

Let us now return to the ‘ceteris paribus’ condition.  Causal laws like (2) only 
apply ‘other things being equal’.  Collingwood has an illuminating analysis of the 
ceteris paribus clause in terms of what he calls (1938, p. 91): “conditiones sine quibus 
non”, that is to say conditions which must hold if the causal law is to apply.  In the 
case of (2) these conditions might be something like the following:  the handle is 
properly attached to the rest of the sprinkler, the sprinkler is connected to the water 
mains, the water mains are functioning, etc.  The point is that these conditions are 
never explicitly spelled out, but they are tacitly assumed as part of the background to 
the causal law.  If the conditiones sine quibus non do in fact hold, then turning on the 
sprinkler is a sufficient condition for the grass to become wet.  This is the standard 
case of a productive action, where instantiating the cause (A) produces the effect B.
 Let us now turn from productive actions to avoidance actions.  Collingwood 
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argues in the passage quoted above, that, for a causal law of the form A causes B, we 
can prevent B from occurring by preventing A from occurring.  However this implies 
that A is a necessary condition for B, and, even when we confine ourselves to 
deterministic causality, there are many cases in which this is not the case.  Consider 
our example (2).  Even if we keep the sprinkler off, the grass may still get wet.  There 
are other causes apart from the sprinkler which can make the grass wet.  For example, 
the causal law (1), i.e. rain causes the grass to become wet. [294] 

Now a causal law such as (1) poses some problems because we cannot 
manipulate the cause like a handle.  We cannot turn the rain on or off at will.  What 
we can do, however, is manipulate some of the conditiones sine quibus non, which are 
implicitly assumed by (1).  (1) only holds if the grass is not covered by a waterproof 
sheet.  Now in cricket matches, it is desirable to keep the grass of the wicket dry when 
it rains.  So, in the event of rain, covers are put over the wicket.  This is a successful 
avoidance action based on the causal law (1), but it consists in operating not on the 
cause, but on one of the conditiones sine quibus non, which are implicitly assumed by 
the causal law.  I will call an action of this sort a blocking action.  In this case the rain 
continues, but its usual effects are blocked. 

Having distinguished between productive and avoidance actions, it is now 
important to stress that avoidance actions are much the more important in the case of 
medicine.  For example, Pasteur discovered that boils are caused by the 
staphylococcus bacterium.  So, if we want to avoid having boils, we must take care to 
avoid being infected by staphylococci.  If we have a boil, we should seek to eliminate 
it by taking an antibiotic which kills staphylococci.  In general, the aim of medicine is 
to cure and prevent diseases, and not to produce diseases.  I use the term ‘avoidance’ 
rather than Collingwood ‘prevention’, because curing a disease is one way of 
avoiding the disease, but it is not usually considered to be ‘prevention’.  A very 
important way of preventing a disease is vaccination, and it is clear from the above 
analysis that vaccination is a blocking action.  Infection by a particular bacterium or 
virus may normally lead to the development of a disease, but, if the immune system is 
primed through vaccination to deal with that disease, this usual consequence of the 
infection is blocked. 

That concludes my attempt to give a general idea of the AIM approach to 
causality.  In the next section, I will examine one particular theory of this type – that 
of Woodward. 
 
 
3  Woodward’s Approach and the Problem of Realism 
 
Woodward presents his version of the AIM approach in his 2003 book.  His theory 
hinges on the unusual account he presents of the notion of intervention.  On p. 98 of 
his 2003, Woodward gives a formal definition of an intervention on X with respect to 
Y.  This definition is long and complicated.  The first step is to define an intervention 
variable or IV.  This requires 4 clauses.  Then, in a further clause, an intervention or 
IN is defined in terms of IV.  These definitions are rather technical, and we will 
consider them in more detail in section 4.  In the [295] present section I will try to 
give a general idea of Woodward’s approach by considering some of the informal 
remarks about his notion of intervention, which Woodward makes in the pages 
following his formal definition.  

The first point is that interventions in Woodward’s sense need not be human 
actions.  Woodward is very clear about this, writing (2003, pp. 103-4): 
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… although there will be realistic cases in which manipulations carried out by human beings 
will qualify as interventions in virtue of satisfying IN, the conditions in IN make no reference 
to human activities or to what human beings can or can’t do.  Notions such as “human 
agency” and “freely chosen action” do not occur as primitives in IN.  Instead, the conditions 
in IN are characterized purely in terms of notions such as “cause” and (statistical) 
“independence.”  An event or process not involving human action at any point will qualify as 
an intervention on X as long as it satisfies IN.  (It is this possibility that scientists have in 
mind when they speak of “natural experiments.”)  In this respect, a manipulability theory that 
appeals to IN is quite different from traditional agency theories (such as those of von Wright 
… and Menzies and Price 1993 …). 

 
We can add that Woodward’s theory also differs in this respect from the other 
theories in the AIM tradition which we mentioned above, that is to say Collingwood 
1938 & 1940, Gasking 1955, Gillies 2005, and Buzzoni (2014).  Indeed, Buzzoni 
writes in his 2014 (p. 377): 
 

In spite of the unquestionable merits of Woodward’s theory, I cannot agree with its separating 
the notion of causality from that of human intervention.  On this point, I side with von Wright, 
Price, and Menzies: the close link between intervention and causality cannot be understood 
without reference to the free agency of human beings. 

 
In fact, in contrast to Woodward, all the other theories in the AIM tradition regard 
interventions and manipulations as always human actions. 
 Woodward’s approach has the great advantage that it provides an immediate 
solution to the problem of realism for causal laws.  Since interventions are not 
necessarily human actions, we could, on his account, have interventions at the time of 
the dinosaurs.  So a causal laws such as (1), i.e. rain causes the grass to become wet, 
can both be characterised in terms of interventions, and hold objectively at periods 
when there were no human beings.  On Woodward’s theory there is no difficulty 
about giving causal laws in the natural sciences an objective realistic interpretation, 
and claiming that they are independent of human beings.  Indeed the section where he 
discusses these matters (2003, pp. 103-4) is headed: Nonanthropomorphism. 
 This then is a strong point in favour of Woodward’s theory, but this success is 
achieved at the cost of introducing a definition of intervention which has several 
peculiar and questionable features.  I will consider the problems with Woodward’s 
definition of intervention in the next section. [296]    
 
 
4  Woodward’s Definition of Intervention and its Problems 
 
The first point is that Woodward allows interventions, which are not physically 
possible, i.e. miraculous interventions.  He is very clear about this, writing (2003, p. 
129): 
 

It is of considerable interest that there appear to be cases in which X causes Y but 
interventions on X are not physically possible even in the weak sense. 

 
The example, which Woodward considers, is in effect the following.   
 

The Moon causes the tides.      (4)   
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In his discussion, Woodward begins by stating (4) rather more precisely as follows 
(2003, p. 129): 
 

(3.5.1) Changes in the position of the moon with respect to the earth and corresponding 
changes in the gravitational attraction exerted by the moon on various points on the earth’s 
surface cause changes in the motion of the tides. 

 
He then goes on to say (2003, pp. 129-30): 
 

All physically possible processes that would change the position of the moon might be … “too 
ham-fisted” to satisfy all of the conditions in IN. … Perhaps with sufficient ingenuity we may 
be able to think up some physically possible intervention that changes the position of the 
moon and that satisfies the conditions IN, but I hope to have made it plausible that nothing in 
the truth of the original causal claim (3.5.1) guarantees that this will be possible.  What we 
need for such an intervention is a physically possible process that is sufficiently fine-grained 
and surgical that it does not have any other effects on the tides besides those that occur 
through the change that it produces in the position of the moon, and it may well be that the 
laws of nature guarantee that all real causal processes will have such additional effects.  

 
For this reason, Woodward allows interventions, which may not be physically 
possible, but only (2003, p. 132)  “logically or conceptually possible”.  If such 
interventions violate a law of nature, he is prepared to refer to them (2003, p. 133) as 
“miracles.” 
 So far we have seen that Woodward’s definition of intervention goes beyond 
the usual sense of intervention by allowing interventions, which would not normally 
be considered as such.  My second point is that because of the complexity of his 
definitions of IV and IN, with their total of 5 clauses which need to be satisfied, it 
may well be that there are many interventions in the normal sense which are not 
interventions in Woodward’s sense – making Woodward’s notion of intervention 
more restrictive than the usual one.  Woodward himself does not consider this [297] 
possibility, but it turns out that it does in fact occur.  In fact very simple medical 
interventions fail to satisfy Woodward’s formal definition of an intervention, as I will 
now show. 
 In his formal definition (2003, p. 98) Woodward introduces an intervention 
variable I for X with respect to Y where X causes Y.  The definition also considers 
another variable Z which causes Y.  Using this terminology let us describe the 
following simple medical intervention.  A doctor has a patient with very high blood 
pressure.  She decides between two possible interventions.  The first of these (I say) 
operates on a variable X, whose value consists of the patient taking by mouth a pill 
containing a certain quantity q of a drug d.  I then consists in the doctor fixing the 
value of X by prescribing a pill with particular values for q and d.  The second 
possible intervention (I’ say) consists of the doctor asking a nurse to give the patient 
an injection of a certain quantity q of drug d.  I’ fixes the value of a variable Z which 
specifies q and d in the injection.  Let us suppose that the doctor decides in favour of 
intervention I and prescribes the pill.  The patient takes the pill and his blood pressure 
Y drops to a safe level.  Is this an intervention in Woodward’s sense? 

The answer seems to be ‘no’ for several reasons.  To begin with clause 4 of 
the definition of IV runs (Woodward, 2003, p. 98): “I is (statistically) independent of 
any variable Z that causes Y and that is on a directed path that does not go through 
X.”  Our variable Z satisfies the condition of the clause, but is not independent of I.  If 
it were independent, then P(I = 1 | Z ≠ 0) would equal P(I = 1), or, to translate this 
formula into ordinary language, the doctor would be just as likely to prescribe the 
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drug in the form of a pill if the patient had already received an injection.  This is 
obviously false.  There is also a problem about clause 3.  This begins (Woodward, 
2003, p. 98): “Any directed path from I to Y goes through X.”  It is saying, in the 
jargon of causal networks, that the only causal factor, which reduces the patient’s 
blood pressure, is the biochemical action of the pill.  But let us suppose that the 
patient is very agitated when he enters the doctor’s consulting room.  However, the 
doctor is very charming and reassuring.  As she gives the patient his prescription, she 
says with a smile:  “Just take this pill, and you’ll soon feel as right as rain.”   Through 
the action of the placebo effect, this reassurance already reduces the patient’s blood 
pressure before he has swallowed the pill.  The action of the placebo effect here 
contradicts Woodward’s clause 3, and this is another reason for supposing that the 
medical intervention just described is not an intervention in Woodward’s sense. 

Now the notion of intervention in medicine is given a pretty clear meaning by 
medical practice.  This is in accordance with the Wittgensteinian view that meaning is 
use in a social practice.  Would it not therefore be better to adopt this ordinary sense 
of intervention when analysing causality in medicine rather [298] than giving a very 
complex definition of intervention, which diverges from the ordinary sense of the 
word?  In my view, the complexity of Woodward’s definition of intervention is 
neither necessary nor desirable.  It is true that there are some situations in which 
complicated clauses, like those to found in the definitions of IV and IN, do need to be 
considered.  Suppose we are considering a complicated causal model of some 
situation.  In this model, a variable Y has several causes X, Z1, … Zn say, which are 
connected to Y in a complicated network.  To estimate the influence which X exerts 
on Y, we may have to plan a complicated intervention, which ensures that the value of 
Y is caused largely by the value to which X is set, and only to a small degree, if at all, 
by the values of the remaining causes Z1, … Zn.  If such an intervention is possible, it 
would depend on a series of complicated conditions being satisfied.  Such conditions 
are needed, however, only for specific interventions in particular circumstances.  They 
do not need to be part of a general definition of intervention.  In a terminology which 
Woodward himself uses, “ham-fisted” interventions are just as much interventions as 
“fine-grained and surgical” interventions.  

Actually Woodward comes close to recognising this point in his recent (2014) 
paper, in which he says (p. 706): 
 

If Y changes under a manipulation of X, but this manipulation affects Y via a route that does 
not go through X, we have a badly controlled or ill-designed experiment for the purposes of 
determining whether X causes Y, an experiment that is confounded by Z. 

 
This is true enough, but surely the manipulations (or interventions) in ill-designed 
experiments are still manipulations (or interventions).  Why should we limit 
manipulations (or interventions) to those in well (or perhaps perfectly) designed 
experiments?  Moreover, somewhat ham-fisted interventions may be quite adequate 
for practical purposes.  In our example of the doctor prescribing the pill to reduce the 
patient’s blood pressure, it does not matter if the fall in the patient’s blood pressure is 
caused both by the placebo effect and by the bio-chemical action of the drug in the 
pill.  We do not in this instance need a fine-grained and surgical intervention, which 
reduces or eliminates the placebo effect. 

For these reasons, it seems to me preferable to use the terms ‘intervention’ and 
‘manipulation’ in their usual sense as given by their use in social practice.  This 
means that interventions and manipulations are always human actions, and that 
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possible interventions and manipulations are those, which humans could carry out, 
given the contemporary levels of technology. 
 To this, however, a defender of Woodward’s approach might reply that an 
AIM theory of causality in which the interventions and manipulations are all human 
actions cannot deal with cases like (4), i.e. the moon causes the tides, in which the 
cause cannot be manipulated by human actions.  In fact earlier, in [299] section 2, we 
dealt with another case of this type: (1), i.e. rain causes the grass to become wet.  The 
method suggested here was to manipulate not the cause (rain), but the ceteris paribus 
conditions in order to produce a blocking action.  However, the method does not deal 
with (4), and another approach is needed.  My suggestion is that we should for (4) and 
similar cases use what could be called Russellian eliminationism. 
 In his classic 1913 paper ‘On the Notion of Cause’,  Russell has this to say 
about causal laws (1913, 186): 
 

… such laws … though useful in daily life and in the infancy of science, tend to be displaced 
by quite different laws as soon as a science is successful.  The law of gravitation will illustrate 
what occurs in any advanced science.  In the motions of mutually gravitating bodies, there is 
nothing that can be called a cause and nothing than can be called an effect; there is merely a 
formula.  Certain differential equations can be found, which hold at every instant for every 
particle of the system, and which, given the configuration and velocities at one instant, or the 
configurations at two instants, render the configuration at any other earlier or later instant 
theoretically calculable.  That is to say, the configuration at any instant is a function of that 
instant and the configurations at two given instants.  This statement holds throughout physics, 
and not only in the special case of gravitation.  But there is nothing that could be properly 
called ‘cause’ and nothing that could be properly called ‘effect’ in such a system. 

 
Now Russell is wrong in his claim that causal laws are only “useful in daily life and 
the infancy of science”.  On the contrary they are very useful in the bio-medical 
sciences which are today highly advanced.  On the other hand Russell is correct to say 
that, in many cases in physics, causal laws of the form ‘A causes B’ can be eliminated 
in favour of functional laws such as the law of gravity, and differential equations.   
 To apply this approach to our example (4): ‘The Moon causes the tides.’, I 
will simplify by using only classical mechanics and ignoring relativistic refinements.  
Newton’s theory can be formulated in terms of the 3 laws of motion and the law of 
gravity, where all 4 of these laws can be stated in functional rather than causal form.  
This theory gained strong empirical confirmation by deriving from it many results 
which could be checked empirically.  Some of these concerned the solar system, such 
as Kepler’s laws as well as deviations from these laws.  Others concerned terrestial 
mechanics, such as Galileo’s law of falling bodies and connected results concerned 
with projectiles and pendulums.  Newton’s well-confirmed theory was applied to 
calculate the gravitational forces which the Moon exerted on the waters of the Earth’s 
oceans.  In this way a theory (T say) of the relation between the Moon and the tides 
was produced, and T could in its turn be tested against empirical observations.  T of 
course did not use the concept of cause, and the laws it involved were functional 
rather than causal in character. [300] Using Russell’s approach, we eliminate (4) in 
favour of T.  In this way, the problem created by (4) for AIM theories of causality is 
resolved.  
 It is interesting to compare this solution to the one proposed by Woodward.  
Woodward, as we have seen, solves this problem by introducing miraculous 
interventions which change the position of the Moon in a way which contradicts the 
laws of physics.  The obvious objection to this solution is that (4) is a fairly standard 
scientific law, and yet its explication on Woodward’s account involves highly 
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metaphysical assumptions concerning miraculous interventions.  Would it not be 
better to explicate (4) in a way which does not stray outside the boundaries of 
scientific empiricism into the regions of dubious metaphysics?  Russellian 
eliminationism enables us to do exactly this. 

So my criticism of Woodward’s approach is that it involves unacceptable 
metaphysics.  What is curious here is that Woodward in a recent paper (2014) 
declares that he is very opposed to metaphysics.  He claims in this paper that he is 
giving a functional account of causation, and, to quote part of the title of the paper, 
presenting a “defense of the legitimacy of causal thinking by reference to the only 
standard that matters – usefulness … as opposed to metaphysics …”.  Yet his 
functional account includes appeals to miraculous interventions on the Moon’s orbit 
which contradict the laws of physics.  This is surely a somewhat metaphysical notion! 
 
 
5  The Problem of Realism on Other AIM Theories of Causality 
 
Suppose then that we adopt an AIM theory of causality which relates causal laws such 
as ‘A causes B’ to actions, interventions, and manipulations which are understood as 
being carried out by human beings.  The question is then whether this is compatible 
with interpreting causal laws as holding objectively in the real world, and being, 
potentially at least, human independent.  Can we say, for example, that (1), i.e. rain 
causes the grass to become wet, is not only the basis of human actions such as putting 
covers on cricket pitches, but held also in the time of the dinosaurs when there were 
no human beings?  I naturally want to answer ‘yes’ to this question, and this positive 
response is based on the following line of argument. 

The natural world is to be considered as highly complicated and subject to 
many variations, while at the same time obeying quite a number of laws and 
regularities.  From this profusion of laws, humans, naturally enough, pick out those, 
which are useful to them in carrying out actions either to achieve desirable goals 
[301] or to avoid undesirable situations.  This is why there is, in particular, a search 
for laws, which are of causal form, and so can be related to human action in a simple 
and straightforward way.  These laws have the property of being closely linked to 
human action, but this is not incompatible with their holding objectively.  Quite to the 
contrary, it is an argument in favour of their holding objectively, for, if they did not 
hold objectively, they would be most unlikely to be useful as a basis of action. 

It can indeed sometimes happen that an action is based on a false theory and is 
nonetheless successful.  True consequences can follow logically from false premises.  
However, an action based on a false theory can only be successful because of a lucky 
chance, and such actions are therefore not likely to hold in future situations.  An 
illustration from medicine of successful action based on a false theory is the 
construction of sewers in 19th century Britain in order to improve public health.  The 
advocates of the building of sewers such as Edwin Chadwick and Florence 
Nightingale believed in the miasma theory according to which diseases were 
transmitted by bad airs or miasmas.  Now piles of human excrement certainly produce 
unpleasant odours, and these were taken to be a sign of disease-producing miasmas.  
By constructing sewers and introducing other measures to produce cleanliness, these 
disagreeable odours were removed, and, as a result, the health of the population did 
indeed improve.  The miasma theory was, nevertheless, false.  According to the later 
germ theory, piles of excrement were breeding grounds for pathogenic bacteria which 
did indeed cause disease but which were not transmitted to human beings via 
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miasmas, but rather through the contamination of food, hands etc.  This was shown by 
the failure of the miasma theory to deal with cholera and typhoid epidemics, which 
continued to occur even after sewers had been built and the general level of 
cleanliness had been raised.  Those who supported the germ theory argued that the 
bacteria responsible for cholera and typhoid were transmitted to humans via the 
drinking water, so that removing bacteria from the water supply by slow sand 
filtration and chlorination would prevent the occurrence of these diseases.  Those who 
still believed in the miasma theory argued that cholera and typhoid were transmitted 
by miasmas and not by drinking water.  Actions based on the germ theory proved 
successful in preventing epidemics of cholera and typhoid, while those based on the 
miasma theory were unsuccessful.  From this we can conclude that it is only by a 
lucky chance that a successful action can be based on a false law, and that the falsity 
of the law will show up in future situations.  Conversely if many successful human 
actions are based on some causal law, this gives good reasons for supposing the law is 
at least approximately true and so holds objectively.  Thus, for example, if human 
actions involving bringing out covers etc. based on the law that rain causes the [302] 
grass to become wet are successful in keeping the wickets dry for cricket matches, 
this constitutes good evidence that the law holds objectively, and so would be true 
also in the time of the dinosaurs when there were no humans. This is why we can 
suppose that so many causal laws would continue to operate in the absence of 
humans. 

A causal law in the natural sciences can be confirmed empirically by 
successful actions based on the law, and also by experiments and observations made 
to test the law.  If the weight of all such evidence is strong, we can regard such a law 
as a law of nature, and are therefore justified in claiming that it holds objectively 
independently of humans.  Nonetheless causality still has an anthropomorphic aspect, 
but one which is not harmful, for the fact that a law has been picked out from the 
complexity of the natural world by humans as a causal law shows that it is closely 
related to human action.  This is why causal laws can at the same time be objective 
and potentially human independent, while having an anthropomorphic aspect.  
 
 
Acknowledgements:  I would like to thank several of my colleagues who helped me 
with this paper.  The general plan for the paper arose out of a number of stimulating 
conversations with Wenceslao Gonzalez about the problem of realism and 
Woodward’s theory of causality.  Earlier drafts of parts of the paper were read by 
Maria Carla Galavotti, Federica Russo, Michael Wilde, and Jon Williamson, who 
were kind enough to send comments which proved most useful in developing and 
improving the paper. 
 
 
6  References 
 
Buzzoni, M. (2014): “The Agency Theory of Causality, Anthropomorphism, and    
Simultaneity.” International Studies in the Philosophy of Science, v. 28, n. 4, pp. 375-
395. 
 
Collingwood, R.G. (1938): “On the So-Called Idea of Causation.” Proceedings of the 
Aristotelian Society, v. 38, pp. 85-112. 
 



 11 

Collingwood, R.G. (1940): An Essay on Metaphysics, Part IIIc: Causation, pp. 285-
337.  Oxford: Clarendon Press. 
 
Dingler, H. (1938): Die Methode der Physik. München: Ernst Reinhardt. 
 
Gasking, D. (1955): “Causation and Recipes.” Mind, v. 64, n. 256, pp. 479-487. 
 
Gillies, D. (2005): “An Action-Related theory of Causality.” British Journal for the 
Philosophy of Science, v. 56, n. 4, pp. 823-842. 
 
Menzies, P. and Price H. (1993): “Causation as a Secondary Quality.” British Journal 
for the Philosophy of Science, v. 44, n. 2, pp. 187-204. 
 
Pearl, J. (2000): Causality. Models, Reasoning, and Inference.  Cambridge University 
Press. 
 
Price, H. (1992): “Agency and Causal Asymmetry.” Mind, v. 101, n. 403, pp. 501-
520. [303] 
 
Russell, B. (1913): “On the Notion of Cause.” Reprinted in Mysticism and Logic, 
London and New York: Routledge, 1994, pp. 173-199. 
 
Von Wright, G.H. (1973): “On the Logic and Epistemology of the Causal Relation.”  
In P.Suppes, L.Henkin, A.Joja and Gr.C.Moisil (Eds.) Logic, Methodology and 
Philosophy of Science IV, New York: American Elsevier, pp. 293-312. 
 
Von Wright, G.H. (1974): Causality and Determinism. New York and London: 
Columbia University Press. 
 
Woodward, J. (2003): Making Things Happen: A Theory of Causal Explanation. 
Oxford University Press. Paperback Edition. 2005. 
 
Woodward, J. (2014): “A Functional Account of Causation; or, A Defense of the 
Legitimacy of Causal Thinking by Reference to the Only Standard That Matters – 
Usefulness (as Opposed to Metaphysics or Agreement with Intuitive Judgment).” 
Philosophy of Science, v. 81, n. 5, pp. 691-713. [304] 


