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1 Introduction 
 

The mechanist
1
 programme might seem to imply that there are two related forms of 

explanation: as well as causal explanation there is also mechanist explanation. This 

would raise some difficult questions: when exactly does each form of explanation 

apply; and how do they relate? 

 

Here is a view which I think does imply two distinct forms of explanation: 

 

• Causation might occur within a mechanism or elsewhere 

• Causation can be characterised by way of causal relations 

 

This characterises, as I understand, the view of Stuart Glennan, James Woodward, 

Carl Craver, and many other mechanists. When causation occurs within a mechanism, 

the causal relata are typically taken to be aspects of the mechanism, such as changes 

of properties of parts of the mechanism (taken to be events). 

 

I am going to disagree with this view. In this paper I am going to support the 

mechanist thesis that mechanisms explain, but I am going to disagree with the idea 

that this gives rise to two related forms of explanation. Rather I am going to argue that 

all causal explanation is mechanist. Or more specifically: that to causally explain is to 

cite some nomological machine which is responsible for the relevant phenomenon, or 

perhaps some relevant aspect of such a nomological machine. This is an ontic account 

of explanation – to support it I shall rehearse some ontological arguments from a 

forthcoming paper of Nancy Cartwright and me (Cartwright & Pemberton, 2011) to 

help argue for the following theses: 

                                                 
1
 I take the term “mechanist” to refer quite generally to the scientists who, e.g. in operating within the 

special sciences, concern themselves with mechanisms, together with the philosophers who, in studying 

the methods of these scientists, have articulated accounts of mechanisms (e.g. William Bechtel, Carl 

Craver, Lindley Darden, Jan Elster, Stuart Glennan, Peter Machamer, and many others). 
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• Causal change in the world arises from the exercising of powers 

• Powers are grounded by (exist in) things – so that powers always exercise in 

some relevant arrangement of things – some nomological machine 

arrangement 

• What happens when the powers exercise depends on this machine arrangement  

• Causal change is a change to this machine arrangement.  

• Causal relations arise as the result of the operation of a nomological machine – 

they are epi-phenomenal 

 

We might say: causation itself is mechanist. 

 

I shall also explicate the close relationship between MDC-mechanisms
2
 and 

nomological machines. 

 

2 Nomological machines  
 

2.1 Nomological machines and powers 

 

A nomological machine is a “fixed (enough) arrangement of components with stable 

(enough) capacities” (Cartwright, 1989, p50). Capacities
3
, or powers, are taken to be 

integral to the nomological machine – why choose to use powers? Powers are a major 

school in metaphysics, of course. And Nancy Cartwright has long argued for powers, 

not on metaphysical grounds, but on the grounds they are needed to make sense of 

science (Cartwright, 1989 and 1999) – and that’s a thesis that Nancy and I develop 

somewhat further in our forthcoming paper. Taking successful science as the starting 

point for our most reliable knowledge of the world resonates strongly with the 

approach of the mechanists. 

 

Powers are what things can do: masses have the power to attract; hearts have the 

power to pump blood. Science (which is taken to include our everyday interactions 

with the world) chooses to use powers for two central reasons:  

 

1. Powers exist in things – and by type-identifying things (such as masses, hearts, 

cisterns) we can often identify the presence of certain powers. There are often 

good markers available to indicate that things are of some thing-type – perhaps 

their structure, appearance, labelling or evidence of what they do. When we 

have evidence of the presence of some thing of a type we know about, we 

have more or less reliable evidence of the presence of some powers. 

2. We often have knowledge of the results which occur when powers exercise in 

certain types of context, and that this behaviour is sufficiently stable for some 

relevant purpose.  

 

These considerations render powers of practical use. 

                                                 
2
 By an MDC-mechanism I mean a mechanism as explicated by Machamer, Darden and Craver in their 

Machamer et al, 2000. 
3
 Power and capacity are synonyms here. 
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2.2 Machine arrangement 

 

The machine arrangement comprises some collection of powerful particulars, things 

with properties that bring powers with them, where there are some relationships 

between these relevant things, such as their relative position or orientation. We also 

suppose that “constrainings” are typically a feature of the machine arrangement. 

Examples of constrainings are: a molecular bonding, an interlocking of congruent 

shapes, a bolting together, a hooking together, a tying together (e.g. with a string, a 

tendon), a containing by a boundary (e.g. a cellular wall, a test tube).  

 

Constrainings are real, that is to say “in the world”. Constrainings are the on-going 

exercising of powers of things in the machine arrangement which act to constrain the 

change which may occur to some of these things. Constrainings, at the mid-size level 

at least, may often be thought of as falling within the domain of the laboratory 

technician, the plumber, the carpenter, or other expert in the construction of 

arrangements of things. A piece of string pushed through a hole in a bob and then 

configured in to a suitable knot has the power to hold fast to the bob, thus producing a 

constraining. When we tie the other end to a fixed pivot, we create a crude pendulum.  

 

We distinguish a constraining from the constraints which it may impose. E.g. in our 

crude pendulum example, a constraint is imposed on the distance between the bob and 

the pivot. Constraints typically fall in to the domain of more theoretic science. 

 

2.3 Change-process 

 

The exercise of a power may then be taken as occurring within some machine 

arrangement, a discrete collection of things together with their properties, powers, 

constrainings and relationships. The starting machine arrangement is here termed the 

“start-arrangement”. 
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4
 suppose that the exercising of a power in the context of the start-arrangement 

gives rise to some change to the start-arrangement. Powers generally exercise in 

combination, not just singly: they may exercise simultaneously with the exercising of 

other powers; or the exercising of a power may give rise to the exercising of another 

power sequentially. The sequenced exercising of powers is taken to change the start-

arrangement to produce (in Anscombe’s sense
5
) the end-arrangement.

6
 The exercising 

of each power produces its canonical effect, which is what is in the nature of that 

power to do. The overall change which occurs, the “change-process”, is the 

combination of the individual contributions in this context. The start-arrangement 

includes those things which ground the exercising powers.  

 

2.4 Example 

 

Let’s look at an example to illustrate how we may explain the operation of a 

mechanism by reference to the powers of the parts and their arrangement. Here is a 

nice mechanism that I have borrowed from my sons: 

 

                                                 
4
 Cartwright & Pemberton, 2011. 

5
 Anscombe 1981. 

6
 The adoption of a discrete time step here should be recognised as an explicatory device – in practice 

change processes interlink through continuous time.  
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It is a toy with a balloon attached to the top of a plastic car. At the back we have a 

little hollow pipe. If we turn the car upside down, we see that the pipe goes through 

the car and the balloon is attached over its other end. What is interesting is that you – 

just like the average 3-year old – will already have gleaned useful causal knowledge 

about this mechanism: knowledge of how it works. Of course, to get to the start-

arrangement we blow up the balloon and then let it go. And, as you know: 

 

• The balloon contracts pushing out the air 

• The air moves out rapidly through the exhaust tube 

• The expulsion of the air pushes the car forward  

• The car rolls along the desk 

 

This explanation of the operation of the mechanism appeals to the arrangement
7
 of the 

parts. Relevant aspects of the arrangement include: 

 

• The balloon’s attachment over the other end of the tube ending in the exhaust 

pipe  

• The exhaust pipe’s being fixed to the car and pointing backwards 

• The wheels being suitably pivoted, aligned and attached to facilitate rolling 

 

And the explanation also appeals to certain of the powers of the parts: 

 

• Balloon: its elasticity, its ability to contain air, its tendency to contract when 

inflated 

• Air: its ability to fill the balloon; to move out through the exhaust tube 

• Wheels: ability to roll and allow the car to move  

 

                                                 
7
 I use arrangement as a synonym for organisation, which is perhaps more commonly used by 

mechanists. 
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In general, of course, the account of how the powers of the parts exercise in the 

machine arrangement to bring about the causal change which occurs may not be so 

nicely transparent. Nevertheless, such an account of a mechanism is in principle 

always available (even though in any particular case our limited knowledge may not 

yet permit it). 

 

2.5 Nomological machines explain 

 

On this account, causal change is brought about by the exercising of some powers – 

and such exercisings occurs in the context of some arrangement of relevant things, 

some nomological machine arrangement.  

 

Identification of the nomological machine which is responsible for some phenomena 

to be explained, allows for the identification of the things which bring about the 

relevant processes of change together with the relevant powers of these things (what-

knowledge); the nature of the processes of change which can occur (how-knowledge); 

and the causal relations to which the (single or repeated) operation of the nomological 

machine gives rise (that-knowledge). The explanation provided by identification of 

the nomological machine thus allows the coherent integration of all of our relevant 

causal knowledge – our “what-how-that” knowledge (Pemberton, 2011) – it underpins 

a thorough empiricism.  

 

Such explanation should be understood as ontic – the nomological machine is an 

arrangement of real things in the world. Nevertheless, the processes of change to 

which nomological machines give rise may be best characterised by a description. 

Moreover, many explanations appeal to a nomological-machine-type – and such types 

are typically also best characterised by description. The ontic nature of such 

explanation is wholly consistent with descriptive explanation, where such descriptions 

are of relevant aspects of the nomological machine. 

 

That causal explanation is the identification of a relevant nomological machine, is the 

sense in which I claim that causal explanation is mechanist. 

 

3 Causal relations as explanations 
 

As I have noted, causal relations are often taken to characterise causation, for example 

in the regularity, probabilistic, counterfactual and manipulationist accounts.  

 

Focus on causal relations has clear attractions. Often our best causal knowledge is 

about causal relations: for a long time we knew that smoking was causally related to 

cancer without knowing the underlying causal process. Moreover, a focus on causal 

relations may often allow us to use statistical methods, which are taken to be very 

powerful. 

 

From a nomological machine perspective, cause and effect relata may be understood 

as chosen aspects of some start-arrangement, end-arrangement, or perhaps change-

process, e.g. treated as an event. The pulling of the chain on some occasion may result 
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in the flushing of the cistern on that occasion – I take it that these two token events are 

then causally related. But the causal relation arises as a result of the operation of a 

machine (the cistern) – it is real but epi-phenomenal. Similarly, type–level causal 

relations (e.g. between the pulling of the chain and the flushing of the cistern in 

general), arise from the repeat operation of relevant machines – they too are real but 

epi-phenomenal. 

 

In cases where we are lucky enough to have the right sort of stabilities and suitable 

knowledge about them, we might take causal relations to provide partial explanations 

of some relevant phenomenon. But such relations are brought about by the operation 

of some nomological machine – so that further explanation referencing the machines 

change processes is in principle always available. And for many purposes embracing 

this further explanation is important, e.g. when we wish to understand what may 

happen under changing circumstances; when relevant instabilities mean we need to 

approximate. 

 

4 MDC-mechanisms and nomological machines 
 

MDC’s activities are holistic features of a mechanism – they are processes of change 

to the mechanism through continuous time, I take it
8
. Activities are thus similar to 

change processes
9
, and MDC-mechanisms are similar to nomological machines,  

 

Nevertheless, I suggest 2 limitations on the ability of MDC-mechanisms to explain: 

 

1. MDC do not appeal to powers as a basis for their mechanisms and so seem limited 

in their account of what change will occur from one stage to another. 

2. Taken literally, the definition of MDC-mechanisms seems to point to collections 

of token entities whose organisation changes – for example: the clock on my shelf, 

the Solar System, some specific neuron. The scope of what they can explain thus 

seems limited 

 

Powers provide a secure link between the entity arrangement and the activity to which 

it can give rise (see Section 2) – this allows a move from arrangements of tokens to 

type-level entity arrangements These days it seems mechanists are inclined to 

embrace a broader spectrum of mechanisms - Peter Machamer, for example, has 

advocated dropping the regularity condition from the MDC definition (Machamer, 

2004, footnote 1). One essential step to embracing a more general account of 

mechanisms is the move from token to type-level entity arrangements. 

 

                                                 
8
 In later work Carl Craver suggests that activities are causal relations (Craver, 2007) – so it seems 

there are alternative interpretations of activities.    
9
 Indeed, the account of change processes of nomological machines set out above is in part inspired by 

MDC’s account of activities (Cartwright & Pemberton, 2011). 
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On the right hand end of this spectrum are mechanisms in which the same tokens are 

rearranged each operation of the mechanism – my clock, the solar system.  

 

On the left of the spectrum, by contrast, we find type-level start arrangements in 

which the token things in each instantiation are typically different on each occasion. 

For example, the cosmological soup sometimes instantiates an arrangement of things 

which give rise to a process which cosmologists take to be a mechanism – e.g. an 

arrangement of matter in a diffuse nebula giving rise to star formation. Or as another 

example, a laboratory technician may set up a physics or chemistry experiment, a 

start-arrangement for some repeatable experimental process where, again, the token 

things used may be different on each occasion.  

 

In the middle of the spectrum examples include: 

 

• The sort of “generative mechanisms” considered by Harré, e.g. the mechanism 

by which the scraping of a violin string leads to the hearing of a sound by the 

ear. 

• The mechanism of malarial transmission considered by Daniel Steel in his 

process tracings.  

 

In these cases, each of the tokens (violins, ears, mosquitoes) typically occurs in many, 

but not all, instantiations of the start-arrangement. 

 

5 Conclusion 
 

Mechanists are right to suppose that mechanisms explain – but we should not suppose 

that this means there are two distinct type of explanation: causal and mechanist.  
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Causal change always occurs within the context of some nomological machine 

arrangement. To causally explain is to cite a nomological machine (or nomological 

machine-type) which is responsible for the phenomenon, or perhaps some relevant 

aspect of such a machine. The core of explanation is an explication of how change is 

brought about by the exercising of powers of things in the machine arrangement.  

 

Nomological machines are a limited development of MDC-mechanisms. 

 

Causal relations are real but epi-phenomenal – they are derivative from the operation 

of nomological machines - they can at best provide limited explanation. 

 

Causal explanation, indeed causation itself, is mechanist.  
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