
Argument from motion - overview and common objections.

Objections to Aristotle’s philosophy
Let’s look at a few of the arguments raised against Aristotle’s philosophy. I might not necessarily 
mention the ones people think of today first, but I will give a sample of the kinds of arguments that 
I have seen raised.

Overcomplicated

1. It is overcomplicated and difficult to understand. There is a certain element of truth to 
this, certainly if we think of late medieval scholasticism which built an elaborate and 
detailed layer upon layer of reasoning, and in some respects did go too far. But, firstly, that it
is complex doesn’t mean that it is false. Secondly, I personally don’t feel that the core of the 
belief: the theory of act and potency, the four causes, and so on, are that difficult to follow. 
They are different from modern thinking, and as such many of the concepts are 
misunderstood. So this isn’t really a good objection. Yes, there is a bit of work involved to 
understand scholastic philosophy. Yes, its a very different world-view and perspective; you 
need to temporarily unlearn a lot of modern presuppositions first. And one can certainly 
question some of of the speculation that came towards the end of the scholastic period. But 
the core principles aren’t so difficult to follow or understand.

No experiment

2. The medieval schoolmen spurned experiment. Again, there is an element of truth to this. 
Most medieval philosophers did not value experiment. There were reasons behind this. One 
of them was, for example, that an experiment is a very artificial setup, so might not give you
a full picture of the natural motions of a being, which is what we are primarily interested in. 
So the schoolmen would have relied on basic observation, but not detailed experiment where
you really pick a phenomena apart. But this isn’t an argument against the philosophy in 
general; just the way the medieval scholastics applied it. It doesn’t take much effort to add 
an appreciation of the experimental method to Aristotle’s metaphysics. We shouldn’t forget 
that although most of the medieval philosophers frowned on experiment; there are 
exceptions. The modern experimental tradition began in the Middle Ages. For example, 
Roger Bacon’s studies of optics, or Peter Peregrinus’s study of magnetism. There are Islamic
precursors as well. These were Aristotelians. So there is no reason, in principle in least, why 
we can’t both value experiment and adopt a broadly Aristotelian philosophy.  

No Progress 

3. The Aristotelian philosophers made no progress. This assertion is false. Firstly, the 
people who asserted this thought only in terms of scientific progress. But there are many 
other ways in which we can measure progress. The high middle ages, from the eleventh 
century when translations of Aristotle’s works started to become available, to about 1350 
with the Black death, was a period when Western Europe really found its feet. There was 
social advancement, from the council of London which headed towards the abolition of 
slavery in Northern Europe, to Magna Carta and the treaty of Oxford which laid the 
foundations of parliamentary government. You have technological breakthroughs, in 



agriculture, architecture, lenses and so on. And, towards the end of this period, we saw the 
birth of mathematical physics, with the work of the Merton Calculators in Oxford, and other 
scholars in Paris, and later on Salamanca and Northern Italy. Progress was perhaps slower 
than it would be in the period from the sixteenth to nineteenth century; but the key first 
steps, which are always the hardest, were taken by Aristotelians.

Physics Incorrect

4. Aristotle’s physics is incorrect.  Yes, one has to admit this. But Aristotle’s physics was 
built on his philosophy and also some ideas about the natural world which he got from 
earlier thinkers. For example the four element theory. So he made mistakes. But those 
mistakes don’t really affect his core philosophy. The question we should be asking is 
whether Aristotle’s philosophy consistent with what we know about physics today.

Old

5. It is two thousand years old. Aristotle knew nothing compared to what we know today. 
Why should we expect him to be correct? Sure, there were things that we can confidently 
say that Aristotle got wrong. There were aspects of his philosophy which might need 
modification or correction in the light of what we know today. We can treasure Aristotle’s 
ideas, but we have to do so critically. Just because some ideas are old, -- this doesn’t just 
apply to Aristotle -- it doesn’t mean that it is wrong in every respect. The question is not “Is 
it old?” but “Is it true?” The idea that the earth is approximately spherical dates back to 
Aristotle’s time -- Aristotle himself defended it -- but that doesn’t stop it from being true. 
But you want more concrete arguments. Firstly, almost every school of philosophy today has
a precursor in the classical period. So it is almost inevitable that someone back then was at 
least starting on the right track, had some elements which, although we need to build on 
them, but which we could be used as a foundation. Out of all of those, if we select Aristotle 
it is because because he was the most in line with the knowledge that arose later. If reality 
was different, we could choose some other Greek philosopher. Secondly, we can today turn 
this question around. Descartes, Hume, Kant, even early twentieth century philosophers 
such as Wittengenstein. They had no real knowledge of quantum physics. As far as 
contemporary physics is concerned, they were no better informed than Aristotle. People 
don’t generally raise this objection against Kant, for example, but it is just as applicable. 
Thirdly, Aristotle’s starting point was to ask the right questions. What is the nature of 
change? What does it mean for the universe to be rational? These are foundational questions,
which need to be answered before you can even begin to study science. To a certain extent, 
you don’t need knowledge of modern science to address those questions. The only 
knowledge you need is that the universe is changing and rational; which modern science 
presupposes. So Aristotle’s work is still relevant today. Yes, his conclusions have to be tested
against experiment and contemporary theory. But we shouldn’t immediately dismiss him 
because of his age.

Mechanism

6.  A rival metaphyical system emerged, mechanism, that led to a physics that worked 
well. So this is the big one. The philosophy of mechanism arose in the sixteenth century, in 
part from people like Galileo and Descartes. The idea is that physics can be reduced to the 



two principles of matter and motion, governed by fixed deterministic laws. Everything can 
be described by different arrangements of  corpuscles, or fundamental lumps of matter. This 
denies certain aspects of Aristotle’s philosophy. For example, it reduces the principle of 
form to merely the arrangement of corpuscles; it neglects finality, or tendencies towards an 
end altogether. When Newton seemingly uncovered the laws of motion, with his findings 
backed up by experiment and careful observation, it made most people regard Aristotle’s 
notions as at best redundant, reducible to the more fundamental principles of matter, motion 
and laws, or perhaps just downright false and misleading. Of course, this doesn’t prove 
Aristotle’s metaphysics false. It might still be that Aristotle’s metaphysics is also consistent 
with Newtonian physics. But somebody had to do the work to show this; and even then it 
would just be one of two options. Obviously, other philosophical systems arose from the 
enlightenment: empiricism, idealism, and so on, which try to compensate for some of the 
difficulties inherent in the mechanistic philosophy. But that’s a whole other discussion. The 
best of them still build on a mechanical philosophy of science.

So the question is, how should we respond to this challenge? Well, firstly, and most 
importantly, Newtonian physics is wrong. Sure, it is an exceptionally good approximation in
certain limits, but it is still wrong. Firstly you have the theories of relativity, special and 
general. Secondly, you have quantum physics. And if you put these together, you find that 
almost every assumption behind the mechanical philosophy is shown to be inconsistent with
experiment. For example, it has a view of space time which implies an eternal universe. 
General relativity shows that’s not the case. The corpuscles were meant to be indestructible. 
E=mc^2, you can change mass into other forms of energy. The laws had to be deterministic, 
which means that in principle you can make precise predictions of the future. Quantum 
physics is fundamentally indeterminate. Complex objects are just meant to be the sum of 
their parts. Again, once you get into the details of quantum physics, that’s not the case. For 
example, a proton can be said to be made from three quarks bound together by gluons. The 
quarks have masses of around 5MeV -- that’s a unit of energy or mass which particle 
physicists find convenient. The gluons are massless. The proton mass is about 940MeV. 
There is more going on than just naively adding everything together; and that’s what we see 
when we go into the mathematical details.

So the same objection which was raised against Aristotle’s philosophy back in the sixteenth 
century, today we can turn it around and wield it against the mechanical philosophy today. 
The scientific objections claimed that Aristotle’s philosophy was inconsistent with 
Newtonian physics. Well, who cares, if Newton was wrong? The question we should be 
asking is is Aristotle’s philosophy consistent with quantum physics. Back in the sixteenth 
century, Aristotle was judged and found wanting against an idea which people then thought 
was correct but we now know to be wrong. We can debate whether or not that judgement 
was correct, but today it is no reason to dismiss Aristotle’s philosophy. We have to instead 
compare his thought against contemporary physics.

The philosophy of quantum physics is highly disputed. Quantum physics arose out of 
experimental necessity; and nobody quite understands it. What I propose, though, is that the 
core fundamentals of Aristotle’s philosophy: for example act, potency, the four causes, have 
direct analogues in the theoretical framework behind the standard model of particle physics, 



which is our best current theory. So as we get closer to the most fundamental layer of 
physics, I believe that we start to see the connections with Aristotle’s philosophy re-emerge. 

I’ll discuss more examples later when we talk about the Argument from motion, but for now I will 
just mention final causality. Final causality in scholastic philosophy is used in two senses. Firstly in 
terms of the purposes of a rational agent. Secondly, for inanimate objects, it means natural inherent 
tendencies to particular outcomes. It’s that second sense we are most interested in in physics. In 
modern physics, we talk about the decay channels of sub-atomic particles. So particle of type A 
might not be stable, and it can decay into a set of particles which we can call B, or another set 
which we can call C, but not D. So particle A has an inherent tendency towards certain outcomes, 
but not others. This is just final causality. In particle physics we go further; we can calculate the 
probability for each possible outcome, and Aristotle couldn’t do that. But his notion of final 
causality is present in particle physics: we just call it by a different name.

Argument from Motion

This is the oldest form of the cosmological argument. It dates back to Aristotle, although the 
original argument was expanded on by the various Jewish, Islamic and Christian commentators up 
until the late middle ages. I will discuss the argument as it is formulated in Aquinas’ first way. 
Personally I think that the real blockbuster arguments in the five ways are the second (argument 
from efficient causality), third (argument from contingency), and fifth (argument from final 
causality, or tendency towards the end). But I’m here to discuss the first way, so that’s what I will 
do. Most people when they encounter this argument come to it cold, and that’s a problem. There is a
lot of philosophical background that the reader is expected to know before they come to the 
argument, and secondly there is quite a bit of stuff which comes after it in Aquinas’ argument. Most 
of the words used have a precise technical meaning which doesn’t always line up with the modern 
colloquial definitions. They are translations of thirteenth century Latin, and in the 800 years or so 
since they were written, the words and concepts have changed their meaning. So it is a mistake to 
come to the argument without knowing something of the background and think that you know 
enough to critique it. The structure of the argument is as follows. In this summary I’ll skip over the 
reasoning that Aquinas uses to justify his claims. We can discuss that in detail later.

1) It is evident to our senses that some things are in motion.
2) Now whatever is in motion is put in motion by another.
3) If that by which it is put in motion be itself put in motion, then this also must needs be 

put in motion by another, and that by another again.
4) But this cannot go on to infinity.
5) Therefore it is necessary to arrive at a first mover, put in motion by no other.
6) This everyone understands to be God. 

There are basically three places where people challenge this argument. Firstly, they might challenge
the idea of causality; point 2 in the argument. Secondly they might challenge that the series can’t go
to infinity; point 4. Finally they might dispute that the end point of this argument is God, point 6). 
So we should go over each of points these in turn.

Definition of motion
Definition of motion: The word usually translated motion would perhaps better be translated as 
change. But it refers to a specific understanding of change. 



First of all, we need to introduce a notion. It was called potentia in the original sources, but I’ll use 
the more modern terminology of states. Every being can exist in a number of different states. For 
example, a man might be standing up or sitting down. These are two different states; two different 
ways of being the same man. In modern physics, we tend to parametrise states by a set of numbers. 
For example, three of those numbers might refer to the location of the object, relative to some 
origin. There can also be other numbers referring to the internal configuration of the object.  For 
example, in physics we talk about the particle’s spin, or gauge, or, in particular for compound 
objects, its energy level or energy bands. Obviously, there might be more distinctions which aren’t 
accessible to modern science, and can’t be represented by a number. But I will put that question to 
one side. Just stick to what’s important in a scientific description. At any one moment of time, there 
will be one particular state which describes the object. So the object actually exists in one state. But 
there are numerous other states it could potentially exist in. So it is actually here, but it could 
potentially be over there.  So motion, for the Aristotelian, is when you change from one state to 
another. This might be an external property that changes, such as its location, or something internal 
to it, such as its spin state. More precisely, motion is specifically when a state which was potential 
becomes actual.

In classical physics, a state is defined by two sets of three variables. One set describes the location 
of the object. The second set describes its momentum, which has a one to one relationship to the 
velocity. In quantum physics, it gets a bit more complicated; there are also the internal parameters 
such as describing the spin, but also a mixing of other parameters, so for example you can either use
the location to describe a state or the momentum but not both at the same time. When we think of 
the word motion, we think in terms of just movement from one place to another. But for the 
Aristotelian, the word is broader, and can mean a change in any one of these parameters. So a 
change in momentum or velocity would also be characterised as a form of motion, of precisely the 
sort that is used in this argument.  

Quantum physics

One can work in classical physics without introducing the notion of states. But in quantum physics, 
the idea of states is crucial. The first thing we do is construct an Energy operator, and then from that
we derive a set of possible states. We then discuss probabilities of transitions between states. The 
Aristotelian language of actual states and potentia is appropriate. There are apparent complexities, 
such as superposition, where it seems like a being is in numerous different states simultaneously. 
But there are ways around this: one can think of the wavefunction as a representation of our 
knowledge, so it is actually in one state but we don’t know which one. Or you can use a freedom to 
rewrite the states in another basis, so a superposition in one basis is an exact state in another. So, 
although there are complications, the fundamental idea of actual and potential states; and change 
being the actualisation of a potential state, is very relevant. It’s not the language a physicist today 
would think in, but the notion of actuality and potentiality describes the same fundamental idea.  

Causality

The second point of the argument is that whatever is in motion is set in motion by another. This is 
where people today have a problem. Doesn’t Newton’s first law say that things continue at the same
velocity except when acted on by an external force? So things move from one place to another 
without anything moving them. This was obviously after Aquinas’ time. Aquinas didn’t know about 
this. In Aristotle’s formulation of physics, forces generated velocity, a change in location. They 
didn’t generate acceleration. This objection obviously looks like a big problem.



First Law fits

• Firstly, don’t forget that Aristotle’s concept of motion meant any change of state. So it also 
means acceleration. So Newton’s first law states, in effect, the velocity of the particle 
doesn’t move unless something else moves it. And this is just the principle of causality, just 
applied to the momentum rather than the location. Aristotle thought that there was one set of
parameters that defined the state, the location. In Newtonian mechanics there are two, the 
location and the momentum. So Aristotle’s principle of causality is still there in classical 
mechanics. Newton’s first law is just a rephrasing of the principle of causality, but applied to
the parameters which describe the momentum rather than those which describe the location.

• But obviously this isn’t the full answer to the problem. We still have to think about changes 
in location. 

Natural Motion

• But before discussing that, I would like to turn to Aquinas’ own argument. He says, “Motion
is nothing else than the reduction of something from potentiality to actuality. But nothing 
can be reduced from potentiality to actuality, except by something in a state of actuality.” So
he is saying that motion is when a state changes from being potential to being actual. In 
order to keep everything rational, so we don’t have things popping out from nothing, there 
will have to be something actual to trigger that change. Now that actual thing doesn’t have 
to be a different being. It could be the same being in a different and previous state. So you 
always have at least two states involved in a change of state: the being as it was before the 
change, and being as it was after the change. The final state can’t bring itself into existence, 
but the initial state is actual, and can do so.  And this brings us to Aristotle’s notion of 
natural motion. A change could be triggered by a third party, as it were. But every being has 
its own natural and inherent tendencies. A heavy object, for example, has the tendency to fall
down, in Aristotle’s physics, unless prevented from doing so by something else. Obviously 
the physics here is wrong, but the underlying concept of natural motion isn’t. Inertial motion
in Newtonian physics is a form of natural motion. Objects have an inherent tendency, not to 
fall down, but to move from one place to another at the same velocity, unless acted on by an 
external force. So even inertial motion doesn’t undermine the principle, once we understand 
what Aquinas is trying to say in his own terms.

• Newton’s first law states that a state is parametrised by two things: momentum and location. 
Momentum can only be changed by a third party. Location naturally changes, as a 
consequence of the natural tendencies of the particle itself; so the agent generating the 
change in these parameters is the particle itself, but that particle as it was in a previous state.

Simultaneous Causation

• There are, however, additional problems sometimes cited with the picture in classical 
mechanics. For example, we have circumstances where two objects influence each other, for
example via a gravitational force. So which one is the cause and which one the effect? But 
this again tries to impose a modern way of thinking onto a classical argument. The causes 
are those states as they existed a moment in the past.  With two bodies interacting with each 
other there are two of them, but that’s OK. There is still something actual generating the 
change. The effects are the states as they exist a moment in the future. Motion is the process 
of those states describing the effects moving from potentiality to actuality, and there is 
something actual beforehand. We can then consider special relativity. And that is important 
for philosophy, but it doesn’t change the principle that there is always something actual to 
initialise a change. Then we can think about fields. These are extended objects which carry 
energy and convey forces. Are they substances in their own right, or just a mathematical 
abstraction or something else? Again, an interesting philosophical question. But whatever 
the answer is, it doesn’t negate the principle of causality as I have described it here.   



Quantum Physics  

• But, of course, classical mechanics isn’t the correct theory of nature. Instead we have 
quantum mechanics, or quantum physics to be a bit more general. Usually we distinguish 
between quantum mechanics, which is the pre-relativistic theory, and quantum field theory, 
which combines quantum mechanics and special relativity. If we want to discuss them 
together, I would say quantum physics. But it is often claimed that quantum physics 
undermines causality. Why do people claim this? There are two main reasons, I think. The 
first is indeterminacy. The second is vacuum pair creation.

Indetermancy/Efficient causality

• Indeterminacy. What this basically means is that some events are wholly unpredictable. 
They are completely spontaneous, with nothing triggering them. We can assign a 
probability; we can say there is a 50% chance that this particle will decay in this period of 
time, or there is a 50% chance that we get this particular experimental outcome and a 50% 
chance that we will get that one. But even with complete knowledge of the universe, that’s 
the best we can do. So without being able say what triggers the event, doesn’t this 
undermine the whole notion of causality?  There are a lot of different notions of causality 
which have been developed over the millennia that people have been thinking about causes. 
Some of these  are certainly undermined by quantum physics. Others not necessarily.

• I would like to highlight two distinctions in particular. Firstly, you have the notion of 
causality as a necessary connection; in other words determining. There is one possible 
outcome from every conjunction of causes. Or you can think of it as an indeterminate 
connection. Enough to provide a rational basis, but where there is more than one possible 
effect from a particular set of causes. You know that something is going to happen, and you 
can narrow it down to just a few options, but you don’t know which of those it is going to 
be. 

• Secondly, we can distinguish between what I call substance causality and event causality. 
Event causality asks “What is the cause of this event?” An event is when you have some 
change of state; maybe two particles colliding. So in event causality, you have events caused
by a conjunction of substances which in turn are caused by another set of events and so on. 
Substance causality, on the other hand, skips over the events. You ask what substance came 
before another substance. Or which state came before another state. There will be some 
event triggering the change, but you are not asking why the event occurred, but what other 
substance this substance came from. In classical physics, what you get is necessary event 
causality. So when people think of cause and effect, that’s what they think of. But the 
indeterminacy of quantum physics rules out event causality, and it rules out necessary 
connections. But it still leaves the option of indeterminate substance causality. This is the 
minimum you need for the universe to be rational. And it is precisely the type of causality 
used in the argument from motion. Remember the key line in Aquinas’ argument: Nothing 
can be reduced from potentiality to actuality, except by something in a state of actuality. So 
he is connecting the thing that becomes actual, which is a substance, with a thing that is 
already actual, which is another substance. There is no notion here that the process has to be 
deterministic. It might be, it might not be; it doesn’t matter to the argument one way or the 
other.

• So what we observe in quantum physics is a chain from one particle to another particle to 
another particle. This linking of a substance with its predecessor is the Aristotelian notion of 
efficient causality. The various enlightenment or Newtonian models of causality are 
incompatible with quantum physics, and that’s where this notion that quantum 
indeterminism undermines causality comes from. But Aristotelian efficient causality 
remains, and that’s what we need for the cosmological argument.



Vacuum creation

• The second objection you might hear from quantum physics is the idea of vacuum pair 
creation. This arises when we move into quantum field theory, which is the relativistic 
version of quantum physics. If you read a popular account of modern science, you might 
find it saying that you often have an electron positron pair spontaneously emerging from the 
vacuum. If true, this seems to undermine my notion of substance causality. So how do we 
answer this? This is based on one particular interpretation of quantum physics, and not an 
especially good one in my view. What we see in practice is that every particle that affects the
calculations emerges from another particle. You can change the type of particle -- a photon 
can decay into an electron and positron, for example, but nothing ever emerges from 
nothing. In particular, processes in quantum physics conserve energy and momentum. The 
energy carried by a particle is always positive. These two things by themselves demonstrate 
that no process in quantum physics can bring something out of nothing. You always have 
substance causality.

Gravity - Definition of Energy

• What about when we introduce gravity? Some people claim that the negative gravitational 
energy can cancel out the positive energy of particles, allowing you to create something 
from nothing. There are two things to say here. Firstly, gravitational energy isn’t really a 
concept that is useful in general relativity; there is no unambiguous definition of it in that 
context. It is present in Newton’s theory, of course, so you can try taking some sort of 
classical limit to extract an energy, but that’s not valid in all circumstances. 

• Secondly, there are two different definitions of energy and momentum used in physics. The 
first, which arises from something known as Noether’s theorem, is what’s used in general 
relativity, and thus the theory of gravity. Noether’s theorem is only valid in classical physics.
It is violated in quantum physics. Only by a small amount, and it will average out OK, so if 
you gain a bit of energy at one moment in time, you will lose it a bit later. 

• But, in quantum physics, we use a different definition of energy. Here it arises as a 
measurement of the rate of change in time for energy or in space for momentum of the 
mathematical operator that describes the particle. And this definition is conserved in 
quantum physics; and energy is necessarily positive. As I said, energy, in the quantum 
mechanical sense, is basically a measure of how fast you experience the passing of time. So 
if you have negative energy, then that would imply that you are going backwards in time, 
which leads to numerous paradoxes. This second definition is the one used in the theory that
describes particle creation and annihilation. It is this notion of energy which is conserved. 
When we include gravity, it might change the value here and there, but it won’t change its 
positivity or conservation. So when people talk about the gravitational field offering a 
negative counterbalance to the positive energy of matter, they are mixing up the two 
definitions of energy. When they discuss gravity, they need one definition; when they 
discuss particle creation, they need the other. 

Uncertainty Principle

• The Uncertainty principle has also been used as a justification for the idea that you can 
borrow energy for a short period of time. One form of the uncertainty principle states that 
the uncertainty in energy multiplied by the uncertainty in time is greater than or equal to 
something proportional to Planck’s constant. Now, for every particle in quantum physics, 
you can either express its wavefunction, which describes the particle, or maybe what we 
know about the particle, as a function of space and time, or a function of energy and 
momentum. The uncertainty principle is a result relating the width of these two 
mathematical functions. It is related to the conversion from one formulation to the other. It 
basically states that if your space time wavefunction is very localised, in other words that 



you have a very good knowledge of where the particle is, then your momentum wave-
function will be very broad, so you have a very poor grasp of what the particle’s energy or 
momentum is. This does not say that the universe can borrow energy to create a particle. 
Firstly, it describes the particle wavefunction. So it is only applicable when you have a 
particle there. If you don’t have a particle, such as if you are trying to create a particle from 
nothing, the uncertainty principle doesn’t apply. Secondly, it doesn’t override the principle 
that energy must be positive. The energy wavefunction will be broad for a particle with a 
narrow time wavefunction, but it is a large spread over positive numbers. All we need to 
ensure that nothing arises from nothing is that energy is conserved and always positive. The 
uncertainty principle doesn’t overrule that.

Momentum alone

• The main objection in classical physics was that you need both location and momentum to 
specify a state, but the idea that nothing moves without a mover only applies to the 
momentum parameters. But, in quantum physics, that’s no longer the case. Momentum alone
is sufficient to provide a complete description of the particle. So this is another reason why 
the argument from inertia breaks down.  

Infinite Series
The next place where people question the argument is whether the series can go back to infinity. 
Aquinas’ own justification for this in the first way is perhaps confusing to people who aren’t 
familiar with the underlying philosophy. It doesn’t help that there have been a lot of paraphrases of 
the argument with different justifications for this premise, some of them straw men.  

Essential and accidental series

• The original argument makes a distinction between essential and accidental series.
• An accidental series is one where something’s continued existence in no way depends on the

previous items in the series. An example often given is of a man fathering a son, fathering 
another son, and so on. Another example, is that of a series of stationary train carriages. The 
essential series is one where some property or other of a member of the series continually 
depends on the previous members of the series. For example, a stick moving a stone moving
another stone and so on. The movement of the stone depends on that of the stick. Or some 
train carriages in motion, at constant speed relative to the tracks, or accelerating. Eventually,
the carriages must connect to an engine.

• There is no theoretical reason in principle why an accidental series cannot carry on to 
infinity. There might be practical objections to it, but nothing theoretically preventing it. To 
use the train carriage example, if the carriages are stationary, each carriage is coupled to 
another carriage which is coupled to another one, and so on. Aside from the practical 
absurdity of an infinite amount of track, there is no theoretical reason why this series cannot 
go on for ever, or in a circle.

• But an essential series must have a first mover. The hand moving the stick or the engine in 
my examples. The reason for this, to use the stick and stone example is that there is 
continued motion, which is only possible if there is a force being generated to counteract the
friction, but none of the stones is capable of generating that force. All they can do is pass it 
on to the next stone. So no matter how many stones there are, if they are in motion, there 
must be something in the series that is capable of pushing something without it itself being 
pushed. And this is true even if you have an infinite number of stones. If there was nothing 
but stones there, whatever motion you had in the beginning would gradually be frittered 
away though friction. So when Aquinas talks about the first mover, he means the thing in the
sequence that can impart motion without having previously been moved itself. And if there 



is an essential series in nature, then it is clear that there has to be a first mover. We need just 
one clear example of an essential series.

The Big question

• So now we come to the big question. Is the sort of series I was discussing earlier an 
accidental series or an essential series. This, to my mind, is the one point where the classical 
and medieval argument from motion can reasonably be challenged. 

• The original argument from motion used the concept of simultaneous motion to identify an 
essential series. All the stones are moving at the same time. That doesn’t seem to apply in 
the causal series we see in particle physics. So in particle physics, when we describe the 
electromagnetic force, for example, you have an electron emitting a photon. That photon 
continues for a while, until it encounters another electron where it is absorbed. That next 
electron continues for a time, and then it emits another photon. So there is a time gap 
between each event. The first photon no longer exists when the second photon is in play. So 
this makes it look like the analogy between a father begetting a son begetting a son is most 
appropriate. 

• And, of course, ultimately every physical interaction comes down to a sequence like this. 
Even in the case of sticks pushing stones, once you get down to the very microscopic details,
this is what is happening.

• In response to this, we should add that each individual interaction is simultaneous. The 
cause is annihilated and the effect created at the same moment in time. And I have seen 
arguments that this is enough to ensure that this is an essentially ordered series. But we need
to go more into the details to evaluate this key point.

Defining principles   

• We need to find a way to clearly  accidental and essential series. I would say that an 
essential series has the following attributes:
◦ There is a clear direction of causality.
◦ There is something being transferred from cause to effect.
◦ The beings we customarily observe in the series are not capable of generating that thing 

by themselves. All they can do is pass it on.
◦ This thing is something which naturally dissipates over time, unless it is being constantly

renewed, further back in the chain. This is, for example, the case in the stick moving the 
stone example.   

• In the case of the causal series related to motion, the first three conditions are clearly 
satisfied. One example of something which is passed on from cause to effect, but which they
are not capable of generating themselves, is energy. Another one is actuality itself. A state or 
something with potential existence can’t make itself actual, it can only take it from 
something else and then pass it on. Its the fourth point which creates the problems.

Divine Conservation/Existential Inertia

• One approach we might take is to say that things can’t exist from moment to moment, unless
they are sustained by an external source of that existence, which will ultimately lead back to 
something which exists essentially, i.e. which can’t by its nature not exist. So we don’t just 
need a cause to bring something into existence. We need an external cause to keep things in 
existence, or in a state of actuality. And if true, this would satisfy that fourth criteria for an 
essential series. This view is known as divine conservation. Of course, we can think of a 
non-divine sustaining cause; but we combine the idea of conservation with the other 
premises of the cosmological argument, you are led towards God as the ultimate sustaining 
cause.  This is, however, a somewhat controversial topic in philosophy. The view that things 
have a inbuilt tendency to go on existing is known as existential inertia. The Aristotelian 
school that led to Thomism supported divine conservation, and I think Descartes did for 



other reasons. There are defenders of divine conservation, today; Edward Feser being the 
one I am most familiar with. But most contemporary philosophers will support existential 
inertia. But if you want a full discussion of this topic from a philosophical angle, you are 
better off talking to one of the experts in the area. I just want to make a few comments from 
the perspective of the science.

• The idea of existential inertia I think came into prominence during the era of classical 
mechanics. One of the premises of the mechanical world view is that everything is just the 
sum of its parts; and eventually if you split up the parts enough times you get down to some 
fundamental particles. And those particles are indestructible. You can destroy macroscopic 
objects, for example you can burn a piece of paper. But that just entails that these 
fundamental particles are still there; they just move into a different configuration. So 
classical physics is certainly consistent with existential inertia; and the underlying 
philosophy perhaps pre-supposes it.

Physics can’t rule out divine conservation

• But all physics ultimately does is describe nature. Classical mechanics just says that the 
fundamental particles continue to exist in time. It doesn’t explain why. The observation is 
consistent with both existential inertia and divine conservation. There is a difference; 
existential inertia implies that the fundamental particles will continue to exist, unless 
something else causes them not to. Divine conservation is consistent with the fundamental 
particles always continuing to exist, if that’s what God wants, but doesn’t rule out that God 
could choose otherwise. So perhaps existential inertia has more predictive power, at least as 
far as classical physics is concerned. But physics cannot rule out divine conservation.

Necessity and contingency

• So what of the arguments for divine conservation? Classical philosophy doesn’t deny that 
there are some things which naturally continue to exist, or has something which plays the 
same role as existential inertia: the term itself is loaded with modern presuppositions, which 
might not be appropriate in a classical context. But it doesn’t presuppose that everything has
existential inertia. So we divide the world into 
◦ necessary beings, which can’t come into or out of existence, so they don’t need anything 

external to them to exist; and
◦ contingent beings, which can come into or out of existence, so they do need something 

external to act on them to exist.
• Now everything that can change is contingent. This is because change implies a potentiality 

becoming actual. So one moment the state doesn’t exist in actuality; the next moment it 
does. And that’s the definition of contingent, at least as far as the states of a being are 
concerned. 

• But if each of the states are contingent, then does that imply that the being as a whole is 
contingent? Every being must exist actually in some state. And if none of the states have to 
exist, does that mean that it is also possible for the being to not exist? And that’s an 
interesting question for the philosophers.

Physics can rule out Existential Inertia

• But to me, the most important thing is what we observe in practice. The fundamental 
particles do go in and out of existence. A photon spontaneously decays into an electron 
positron pair. An electron spontaneously decays into a W- Boson and a neutrino. There is 
nothing physical causing these events. So the most obvious argument against things having 
an inbuilt tendency to continue existing is that they don’t always continue to exist. So this 
seems by itself to rule out that everything is subject to existential inertia. Now there are still 
complications: whether one adopts a field or particle ontology; whether I am setting up a 
false dichotomy between divine conservation and existential inertia. There are a lot of 



details I can’t go into. But the case for existential inertia isn’t as strong as it was a hundred 
years ago.

Statistical equilibrium

• OK, so that is a fairly long digression into some fairly deep philosophy, and I’m no 
philosopher. What about a physical example? We were discussing whether the sequence of 
movers is an essential or accidental series. And the point under dispute is dissipation. If they 
are not pushed, the stones in Aquinas’ example will eventually come to a stop because of 
friction. And that’s how we know that there must be a hand ultimately moving them. Does 
some similar argument apply to physics?

• In physics, we have a theorem about statistical equilibrium. By statistical equilibrium, I 
mean that if you take any two particles, then A is as likely to transfer a certain amount of 
energy to B as B does to A. The theorem is based on two premises: firstly, the principle of 
locality, namely that all interactions occur at the same point in space and time; and secondly 
the conservation of energy. We have strong experimental and theoretical evidence for both 
of these. And the theorem states that over time, every system tends towards a state of 
statistical equilibrium. It’s related to the second law of thermodynamics, but expressed 
slightly differently.

• And this is what happens in the case of the stick and the stones, when they stop being 
pushed. The stones are moving relative to the earth and the air. They carry extra energy, and 
they are more likely to transfer energy to the ground than the ground is to them. So they do 
so, until they reach a state of equilibrium, which is when they are in a relative state of rest. 

• So we identify the stick and stones as an essential series because their motion is dissipated. 
This dissipation arises because of a simple physical law, which applies to every physical 
system which contains more than one particle. 

• So if we only had one particle in the universe, then the series of movers could, if there were 
no other considerations, be an accidental series. There is nothing I can say against it on the 
basis of the physics. But if you have more than one particle, and they are not in a state of 
statistical equilibrium, then that’s different. The condition for the essentially ordered series 
applies. There must have been something outside the system that can push it without itself 
being pushed. 

• I think it goes without saying that there is more than one particle in the universe, and that we
are not in a state of statistical equilibrium. For example, the sun is more likely to transfer 
energy to me than I am to the sun. 

Challenges

• So this gives us a second argument that the series of movers is an essentially ordered series, 
and one which I would hope would be less controversial than the argument for divine 
conservation. Now people will of course come up with lots of cosmological models to 
challenge it; say we are in a bubble universe, so there is an expanse continually spewing out 
universes, or a bouncing universe, so you have a big bang, followed by a gravitational 
collapse back into a singularity, then another big bang and so on. But ultimately, as long you
propose a physical process and those two premises of locality and conservation of energy, 
you are not going to escape the law I mentioned. It might take ten thousand big bangs and 
collapses, but eventually you would reach an equilibrium state. 

• So, to summarise, I highlighted four conditions we needed for an essentially ordered series. 
The sequence of movers and moved obviously satisfies the first three conditions. The fourth 
one is a bit more subtle, but we can argue that, based on what we know about physics today, 
it is also satisfied. Thus the sequence of movers is an essentially ordered series, and there 
has to be a first mover; something which can push others without having first been pushed 
itself.     



Definition of God  
So we are discussing the argument from motion, and there are three points where people challenge 
it. We have discussed the principle of causality, and the idea of an infinite series. The third question 
is does the argument terminate with God. The purpose of the argument is not to specifically prove 
the existence of the Christian God here. The best the argument can do is get you to a generic theism.
To decide whether this God is the God of Christianity, or Judaism, or Islam, or something else, you 
need to turn to the historical evidence. 

First Cause

• So what does the argument terminate with? Something which can move others, but which 
isn’t moved itself. You could just define this to be God. That might seem a bit of a cheat, but
there is justification for it. For example, the Bible begins with the words In the beginning, 
God created the heavens and the earth. Elsewhere, it says, for you created all things, and by
your will they existed and were created. So God’s introduction is as the uncreated creator. 
You could well argue that that is the primary attribute of the Christian conception of God. 
Which brings us precisely to where the first way finishes.

Universe/Contingent beings as first cause

• Then we have to ask what else the termination of the argument could be. I often seen 
atheists suggest the universe as an answer. That’s easy to dismiss. The cosmological 
argument links one thing to another thing. Every member of the series is an individual 
being. The universe, whatever else we say about it, is not an individual being. So the 
universe can’t be one of the causes, and consequently it can’t be the first cause.

• Nor can the first cause be a physical or contingent particle. This is because contingent 
particles can’t by their nature be the first cause of an essentially ordered series. They are not 
capable of pushing without having been pushed themselves.

• There is a difference between the way that critics of this argument look at it compared to 
classical theologians. Critics ask “Why does the termination of the argument have to be 
God?”  Theologians ask, “What are the attributes of the thing or things that terminate the 
cosmological argument?” This is the approach we should take. Instead of just randomly 
proposing things, we should first of all think about it. Narrow down the options. Then we 
can make an informed decision when it comes to naming the unmoved mover.

Divine attributes

• So here goes. I am going to be quick and brief, so all of this needs to be fleshed out, but this 
will give you the gist of how one possible argument goes.

• The first question is whether the first mover has to be the first in the series of causes. You 
might have a being which is partially pushed and partially generates its own force. But then 
you can ask what provides that partial pushing, and then you continue the series. Eventually 
it terminates with something which does not depend on anything else. The first member of 
the series.

Immutable

• If it is the first member of the series, then it must be immutable or unchanging. Because if it 
changes, then there is something causing that change, and it is not the first member of the 
series of movers.

• If it is immutable, then it cannot come into or out of existence, so it is a necessary being.

Simple

• Nor can it be composed of separable parts, because if those parts could be separated, then 
that’s a change. There would have to be some reason why those parts are held together; and 



in that case the being we are considering wouldn’t be the most fundamental, contradicting 
our notion that it is the first cause. So it is perfectly simple.

• If it is perfectly simple and incapable of change, then it is a being of pure actuality. There is 
no potentiality there. The existence of potentiality implies the possibility of change. No 
possibility of change, no potentiality.

Unity

• Equally, if it is simple, there can only be one such being. If there were two such beings 
existing in the same cosmos, so capable of mutually interacting with each other or their 
creations, then you could classify them as parts of a more complete first cause. But that 
contradicts divine simplicity, so we have unique first cause.

Timelessness/Omnipresence

• Time is the measure of change. The being doesn’t change, so it must be timeless.
• If it existed in one location, then there is change across space. That’s impossible, so we get 

omnipresence. The being exists outside of space and time.

Immaterial

• Every material being exists inside space and time, so the first cause is immaterial. Equally 
every material being is composed of form and matter, so is complex; and that is another 
argument to say that the first cause is immaterial.

Will

• It nonetheless can induce change in material beings. We just have to trace back down the 
argument to whatever it was we observed in motion. We call something which is immaterial 
and has a tendency towards inducing external effects a will. 

Omnipotent

• Because it is immutable, timeless and omnipresent, it seems foolhardy to assert that it can 
influence the first bit of matter in the universe, but not anything else. So it can move 
anything. That gives us omnipotence. In terms of physics, this movement would exhibit 
itself as motion without a sufficient physical event cause to explain it. Which we observe; a 
nice counter check that we a heading in the right direction. 

• Now, God is there, sustaining and moving everything. Physics is a description of how things
are sustained and moved. So we conclude that physics is no more than a description of 
God’s sustaining act at work in the universe, in the absence of any special circumstances or 
providence. 

Free will/intellect

• From the indeterminacy or unpredictability of physics, we see that this will must also be 
unpredictable, so it is a free will. Indeed a perfectly free will, since by definition there can 
be nothing external to the being constraining it.

• An intellect is something capable of grasping abstractions. This being is capable of moving 
things from one state to another; so it must have the effect “in mind”, if you excuse the 
figurative language. It must be able to grasp the abstract concepts that describe the effects, 
so it is capable of grasping abstractions.

• A mind can be defined as the union of will, intellect, and awareness. It is aware of all the 
things it is moving, so it looks like my “in mind” wasn’t so figurative after all.



Omniscience

• Since has every possible effect in its mind, and every material object is ultimately an effect, 
then it must know everything. Or be omniscience.

Summary

• So the termination of the cosmological argument must be an uncreated creator, immutable, 
simple, timeless, omnipresent, immaterial, have a free will, intellect and awareness, and be 
omnipotent and omniscient. So now we have to come up with a name for this being, and I 
think God is as good a name as any.

• If I were to discuss ethics, which I don’t want to since that’s a whole other discussion, we 
could also demonstrate the first cause’s goodness, loving nature and so on.   

As I said, these arguments need to be fleshed out. And most works promoting the cosmological 
argument do that. So if the sketch I have provided isn’t enough detail, then I suggest that you go to 
one of the classical or modern accounts.1  When an atheist asks “Is this God?” or “It could be the 
universe,” what you want to see is a response to or discussion of these arguments. Generally 
speaking, they are not even mentioned.

Who caused God?

• I should mention a couple of other objections that have been raised in the popular literature. 
The first is encapsulated in the question “If God caused everything else, then what caused 
God?” It should be clear from what I said earlier that this question is not well thought 
through. God is defined in part as the uncausable cause. So the questioner is then asking 
what caused the thing that by definition could not have been caused. He then might go on to 
ask “What’s so special about God that He can be the terminus of the sequence while other 
things can’t?” But better to ask, “How must the uncausable cause differ from everything 
else; what attributes must it have that other things lack which allow it to make rational sense
that it is the terminus of the sequence?” And that’s precisely the reasoning we did above, 
which led to the usual divine attributes.

• Secondly, Richard Dawkins in particular has claimed that God must be even more complex 
from the universe in order to explain it. I don’t recall any detailed defence of that claim in 
his works; it is basically just an assertion. Possibly it arises from an analogy with the human 
brain; the brain is immensely complex, and the only thing we know of in the material world 
capable of abstract thought. Therefore everything capable of abstract thought must be 
immensely complex. This is just an argument from analogy. We can’t infer from how things 
work in the material world and suppose that God works in the same way. God is entirely 
different from anything else we experience. On the contrary, the simplicity of God has 
always been a cornerstone of classical theism. We deduce the simplicity of God; we deduce 
that God has an intellect. Therefore the two must fit together.  

1 Aquinas Summa Theologica, various works of Feser; his Five Proofs is possibly the best. Augros’ who designed the
designer is another work I’m fond of. And I do myself in my own book. But they are just a few examples.
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