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contingencies and sc must be themselves to some extent contingent. So it is
necessary to have the concept of 'event! implying an activity which is not
itself completely ordered as a basic category to describe such features as the

creatlonand destruction of and contingent interactions betwsen processes,

As already noted, events must always be understood in relation to processes.
Processes themselves cannot be thought of as simply the sum of a multiplicity
of events, even when the interactions between their constituent processes can
be thought of as events. This can be illustrated by considering a bubble of
gas in a liquid. The constituent molecules of this gas collide with each
other, and such collisions in which the motions of the molecules involved are
modified, can be thought of as events. But the power of the gas as a whole

to congtrain its constituent molscules to travel on average at a high
velocity so that the molecules do not congregate to form a liquid or a solid,
g0 that the bubble resists compression and so that the bubble has certain
thermodynamic propertiss and iransmits sound and light, cannot be thought of =
simply the consequence of the sum of all these events. To focus on events is
to fail to note that while sach collision is contingent, the probability of
such collisions 1s a feature of the ordering of the whole. For this reason,
to understand the behaviour of the gas as a whole it is necessary to ignore

particular events and to think in terms of the probabilities of the aggregate.

Processes, to the extent that they are autonomous, are the causes of their

own being and have causal effects on other processes, and causality is
attributable tc processes alone. And processes do not exist in space and

time but are generative of the order of extensive duration of which space-time
is derivative. Consequently the answsr to the questlon, What is being? is
processes, structures and events, where structures are not actualities but
potentialities of processes and events can only be conceived of in relation

to processes. However this does not simply answer the question, which by the

way 1t is formulated implies that there is either one self-subsistent being
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or many self-subsistent beings, and that the universe is complete. The way
the question is posed must be regarded as at least partly responsible for the
tendency to deny or underplay the reality of creative change and temporaliiy
in the world. If the world consgists of processes, structures and events, the
it is nelther z unified being since iis constituents are partially
autonomous, nor is it a plurality of self-subsistent beings since all the
constituent processes of the universe ars depsndent upon their environments
for their existence. Neither is it complete, but as the zuditory analogy
implies, it is an unfinished process of becoming %c which all constituent

processes are making thelr own unigue contributions.
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ACTIVITY AND ORDER

'Process’ was defined as ‘'self-ordering activity', which leads to

the question, What is activity and what is order? The categories

of Tactivity'! and 'order' approximate the concepts of 'metter'! and !'form!
in Aristotle's philosophy. As with these two concepts, 'activity' and
torder' do not imply entities existing independently of each other
since all activity is ordered in some way and it is always some
activity which is ordered. However the union of these two aspects of
being 1s even greater than that implied by Aristotle's concepts

since what is causally efficaceous is activity ordering itself.
Ordering is more basic than corder, and 'activity'! and 'order!' must

be understood as abstractions designed to elucidate the nature of
processes, and should never be considered as separate entities.

This contrasts with Aristotle who argued that forms are immanent,

vet ascribed separate causation to form and matter. Furthermore

the description of being as self-ordering activity implies an

even greater emphasis on the temporality of being than in

Aristotle's philosophy. It is %o avoid the tendency to
hypostatisation and to emphasize the durational nature of being

that I have not used the traditional terms for my categories.

The category of activity is meant to imply that in process philosophy

it is flux or change which is paradigmetic. In the development from
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Aristotelianism to materialism to field theory to process philosophy,
what is taken as paradigmatic is more abstract with less being
assumed in each case. Aristotle took the observable order of
everyday life as basic and wmotion with respect to the earth and
growth as paradigmatic while Newton took inert particles at rest

or in uniform motion in an infinite space as paradigmatic in terms

of which everyday phenomena must be explained. Field theory implies
that objects like atoms are not basic and that they must be understood
in terms of the abstract concept of fields. However this assumes
the existence of a continuous space-time order in terms of which
everything else can be understood. Process philosophy as I have
described it aims to do away with any assumption of order so that

any order - spatial or temporal or whatever must be explained and
accounted for. Avoiding the assumption of any order avoids the
attempt to explain all the diverse types of order in the world in

terms of any one particular type of order.

Activity is that which can order itself in different ways and is

not some substratum or passive 'stuff' which is acted upon or which

has order imposed upon it. In physics it corresponds to the concept
of 'energy' or ‘mass-energy’. This is not something which is extended
in space or which endures through time. Space and time are not

to be conceived of as separate from process but are types of order
produced and maintained by the cordering activicy. As such, éctivity
is the ground for there being space and time. Since cur language

is permeated by substantialism, this concept is difficult to grasp



390

and can only be fully understood in terms of the auditory analogy
in which music can be seen as a changing pattern of activity without
any substratum, and the sense of space and time of music derives

from the patterning of the activity.

The category of order is diffiecult to define because it is so
fundamental to cur understanding of the world that it is imﬁossible to view
it at a distance, As David Bohm, who has done more than anyone else

to characterize the nature of order, wrote:

...order is something that is more fundamental and more
universal than most of what has previously been generally
regarded as basic in our thinking. This is because order

is common not only to physics and biology. but also to all

that we can know and all that we can perceive. Thus, there

is the order of events in time, the order of cause and effect,
and the manifold of topocleogical orders that constitute the
essence of what is meant by space (e.g. cycles ete.). Without
this vast totality of topological orders, there would be no
meaning to measuring intervals of time and space, nor even to the
idea of continuity and discontinuity of these intervals. And
then there are the directly perceived orders of warm and cold,
hard and soft, and shades of colour, as well as the tremendous
possibilities for orders in the notes of the scale which are the
basic content of music. There is the order of words (both
temporal and syntactical) that makes communication possible and
the order of feelings that is an inseparable part of the meaning
of communications (e.g. pleasure and pain, interest and boredom,
ate. ). Indeed wherever one lcoks whether cutwardly at nature,
or inwardly at the thoughts and feelings that are the expressions
of the operation of the mind, one finds that the essence of
things is always one kind of order or another. {1}

Order 1s more fundamental than what are usually taken as basic concepts

or categories. For instance the existence of anything quantifiable

implies that there is some enduring order; gualities presuppose

(1) David Bohm ""Some Remarks on the Notion of Order” in TOWARDS A
THEORETICAL BIOLOGY 2 SKETCHES, an IUBS Symposium ed. C.H. Waddington,
Edin. U.P., Edinburgh, 1969 pp.18-40, p.18.
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different types of order; relationships are only possible within
a totelity of common or similar orders; ‘and before there can be
classes, there pust be types of order Lo be classed. Thus order
must be seen as a more basic concept than the concepts 'quantity!,

Tquality'!, 'relation! or 'class'.

This means that the notion of order cannot be defined in terms of

these concepis. Instead it is necessary tc refer back to the basic
anslogy of process philosophy. The feaiture of music which characterizes
it as ordered irn some way 1s thalt there are differences in that

which is heard, for instance in notes, pitch, tiambrs, loudness or
whatever, and these differences do not change arbiitrarily but have some
similarity to each other. This can be complicated as there can then be
similarly different similarities between differences, and so on.
Consequenily, along with David Bohm, I will define order as "basically a

set of similar differences." (1)

In music¢, what is involved is a process of becoming in which ordering

is an esseﬁ%&a% feature of this becoming, with ordering being

egsentially ﬁempo;éimgg nature. It will be argﬁed_in a later section

~.

that continuous space shgﬁ&dmnot be taken as basic but-as founded on

more primitive orders of extensicon.which are inseparable from

duration. Continuous space must then Bemgeen as a composiie order

(1) Ibid., p.19.
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sustained by the enduring processes of becoming of the universe.
Nevertheleéé,_gpace is one of the most iméox?ant types of order in

the universe, andaéingg it is highly amenableuiénanalysis, I will now
try to refine the concéyt of order through an examinégiOn of the order

of space.

Order as similar differences is illustrated by a geometric curve which
is in some way an ordered set of points, If this curve be approximated
by linear chords of equal length, then we can see that if a regular
curve 1is to be described rather than an arbitrary set of points, the
differences between the chords must be similar. The simplest curve

is a straight line in which successive chéfds have the similar {(in fact
the same) direction but differ only in position. Since the whole

curve is determined by the first chord it can be referred to as a

curve of the first order. The next simplest curve is a circle in
which the successive chords differ both in position and angle, but
successive differences in angle are similar (and in fact equall},

Since a circle is determined by the first two curves it can be referred
£0 as a curve of the second order. The next curve is a spiral in
which the planes determined by successive pairs of chords are different,
but in which the angle between the planes is similar {and in fact the
same) preoducing a three dimensional curve. Being determined by the
first three chords, this would be a third order curve. And so on up

to curves of infinite order which could be regarded as random.

What is important in these descriptions is that the similar differences
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are constitutive of the orders described. Distinctive differences

on the other hand, being definitions of how one order can be distinguished
from another are external to the elements related. It is possible

to relate the constitutive differences to the distinctive differences

in another order as when a curve is related té a coordinate system.

This then focusses attentlon upon the distinctive differences between

the chords, but to do this it is first necessary to introduce the

notion of constitutive differences in the coordinate curves themselves,

Furthermore it is still necessary to work out the intrinsic properties
of curves independent of the coordinate frame to which it is referred.
30 when constitutive differences are related to distinctive differences
by means of another referential order, this is not an explanation of
one in terms of the other but is only descriptive. In other words,
the constitutive differences must always be regarded as basic. By
recognizing this it ig possible teo avold the tendency of mathematics
to lead to the assumption that all order is at one level only, and
that the only order is external to the elements themselves and refers
only to the way in which the elements are distinct from each other and
yet related.  Avoiding this then enablesg a hierarchical conception

of order to be developed.

To understand the nature of hierarchical ordering it is beat to refer back
to the musical analogy. The characteristic of the hierarchical ordering
in a melody is that the breaks or changes in the order of the elementary
sounds are themselves formed into a higher order. Bohm himself has

illustrated this:
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Thus, there may be a short set of notes in a given order.
This order changes, then changes again. But all the changes
of order form a yet higher order, which constitutes a part of
the development of the over-all theme. Each order of
development itself changes in an ordered way to form a still
higher order of development. And to the possibilities of
going on with this process there is in principle no limit. (1)
By accepting the primacy of constitutive differences in mathematics
it is possible to think of hierarchical orders as constitutive
differences of constitutive differences, though such-a-transposition

to~spatial-analogiashwithout.ackaew&eégementwvfwthewseggnd&rywﬁatuxe of

these would lead-to a-failure to grasp the dynamtc-natiuré of "&lich-order.

Given this definition of order it becomes possible to characterize an
indefinite number of types of order. It can then be seen how the
physical sciences have tended to conmstrict themselves by adhering to
a very limited range of such types and then attempting to explain
everything else in terms of these. For instance Newton's laws of
motion begins by considering a body as moving at a uniform speed in a
straight line, This is an assertion of similar differences implying
a certain linear order of change. In the presence of forces it is
necessary to go on to second differences whese similarities define
the acceleration of the system. Attempts are made to understand

everything else in terms of this very simple order.

The need for new conceptions of order is illustrated in statistical
mechanics, in quantum theory and in evolutionary theory.
In statistical mechanics, anything which deoes not conform to the simple

mechanical conception of order is taken to be random and as such,

(1) Ibid., p. 25.
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equivalent to disorder. But the random movement of molecules should
not be regarded as simply 'disordered’ but should be thought of as
being a different type of order, and it should be admitted that

there are different types of order between randomness of motion and
movement In a simple curve or straight line. The failure to face
these problems has led to difficulties in the treatment of entropy
increase in terms of statistics in which this increase has E&an equated
with increase in disorder. The result of this is that proofs of the
increase of entropy always encounter contradictions and paradoxes. (1)
In quantum theory one discovers types of order which are unintelligible
so long as it is believed that only the simple order of Newtonian
mechanics and the order of continuous wave motion are possible.

Notable in this regard, there are the discrete featruras of quantum
phenomena which occur when electrons jump orbits without occupying

the intervening positions, order describable only in terms of probability,
and beings which behave like particles in some instances and waves in
others with the two aspects in reciprocal relationship as to sharpness
of definition,. What seems to be required here is entirely new
conceptions of order. Finally evoluticnary theory involves the
emergence of new types of order in a systematic way, and explanations
of this entirely in reductionist,mechanistic terms contradicts itself
by 1ot accepging the reality of that which is to be explained.
Evolution can only be understood when the possibility of hiergrchical
ordering is allowed. Such ordering has been described by Bohm, again

in terms of the musical analogy:

(1) Ibid., p.29.
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-+-in music there can be a variation om a given theme.

But then there can be a basic change of order of the

whole theme. And then there can be something yet more -
an ordered series of such changes in this theme. This
latter order is not only new relative to what was there
befeore, but it is also evidently of a higher order.
Likewise, we can think of the evolutionary process by
considering not merely a set of variations on a particular
kind of structure of organism, but also the coming into
being of new orders, along with an ordering of the changes
of order in the whole process. (1)

It is not possible to give an exhaustive list of the types of order

that are possible or even of the types of order that have and will

exist.

Nor is there amny point at this stage in attempting to

characterize or delimit all the types of order either possible or

actual within the world. With this analysis of the category of

order, its meaning should be sufficiently clear to guide particular

analyses of the world and to proceed with a characterization of the

meaning of the category of process of which 'order' is an abstraction,

and this is all that is required.

(1)

Ibid., p. 26.
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CAUSALITY

The main difficulty about defining the category of causality is

the tremendous confusion surrounding 1ts normal usage. T will try
to unravel this before indicating how the conecept should be understood
in the context of process philosophy. The reason that confusion

has arisen is that the concept has been énalysed in hypostatised form
without any reference to the metaphysical systems and basic metaphors
from which the different conceptions of causality derive. I will
therefore attempt to show the origins of the different conceptions of
causality in their metaphysical contexts which will at the same time
indicate the difference between the concept when defined from the
point of view of process philesophy than when defined in terms of

different metaphysical systems.

The concept of cause derives from the Latin 'causa', the standard
translation of the Greek 'aiton' and 'aita' meaning the voluntary
action of an agent for which s/he could be held respemsible. This
was originally used In legal contexts but was generalized to mean
any action performed to bring about an event or state of affairs in
nature or in another agent. The cause is then either the azgent or
his actions and the effect is whatever is brought about. To cause
something is then synonymous with 'produce' or 'bring about' and

implies an exercise of power on the part of the agent.

On the analogy of human action, the notion of causality was extended
to nature in situations where natural events stand in the same relation

to other events or states of affairs as human action stands to the
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effect which it preducas. 'Causality’ 1is used in this sense

primarily in situations where people want to effect changes in the
world by gettimg things in nature to do things feor them. Thus we

use fire to boil water and the filre is then referred to as the causze
which brings about the increase in the temperature of the water.
Practical scliences are particularly concerned with causes insofar

as they can be usad to effect changes in the world. Thus in medicine,
what the medical practitioner is interested in when s/he is searching
for the cause of a disease are those factors which s/he can alter so

as to bring about a cure. The concepts of ‘producing' and 'compelling'
which belong naturally to causality understocd as human agency are
retained in this extension of the notionf This conception of causality
is then used independently of all human aéticn ags a form of explanation

as when fire is seen to be caused by lightning.

This notion of causality was developed more systematically by Aristotle
who conceived of science as the search for causes within nature, He
divided causes into four types: the formal cause being the pattern or
shape of that which was caused so that the shape of a statue was seen
as the formal cause of its being made; the material cause being the
'matter' or potential from which it was made so that brass would be
seen as the material cause of the statue; the efficient cause being
the agent producing the change as exemplified by the sculptor who made
the statue; and the final cause being the purpose of the change, in
the case of the statue, the reason why it was made. All nature was
interpreted to fit into this scheme with purposes or final causes

being attributed to everything that happened. For instance the final
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cause of a thing's coming to rest from a state of motions was seen

as the aim of the thing to be in its natural resting place.

With the scientific revolution which gave rise to modern science

there was a turning away from the Aristotelian metaphysics with its
foundations in the analogy of the purposeful activity of organisms

to the tradition of Pythagoras and Plato. In relation to causality
this was effected mainly by Kepler and Galileo and was developed to

a conclusion by Newton. According to the Pythagorean tradition,

to explaln a phenomenon is to discover the laws which it obeys.,

Kepler equated 'causes' with "reasons’ and regarded the cause of
planetary motion to be the set of laws from which the observed phenomena
could be deduced. This introduced the idea of necessity in which the
compulsion to obey God's laws was equated with the logical necessity
which relates premisses to conclusions. Galilec consclidated the
shift from explanations in terms of efficient causes to explanations
in terms of laws. He discredited the use of final causes as a
legitimate form of explanation and substituted exact descriptions in
mathematical form for the search for causes as the ideal to which
science should aim, Thus scientific explanation came to be thought
of as the functiomal correlation between varisbles, and an explanation
was said to be made when regularities exemplified in a ghenomeﬁcn were
Incorporated into a system of laws. Not enly final causes, but also
efficient causes and agency had disappeared from this ideal.  This
was associated with the development of the conception of matter as
inert and devoild of qualitative features allowing sclence to be

concerned exclusively with the position and motien of bits of matter,
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justifying a purely quantitative approach to nature. Although

Newton framed his ideas in the terminclogy of efficient causes, his
system of laws of motion correlating by means of differential equations
the total state of an isolated system at one time with the total state
at any other time fulfilled this ideal of scientific explanation.

Since the laws of mechanics hold both forwards and backwards in time,
there is no becoming and it is pointless to divide the system into

an earlier and later phase. This is a complete domination of spatial

analogies in terms of which force and creative change are unintelligible.

The real confusion about the concept of cause arises in relation to
the mechanistic conception of the world where the idea of cause as
agency is combined with causality underst§od as lawfulness of behaviour
to form a hybrid notion. Mechanisms are thought to be efficient
causes which produce effects, but these mechanisms are thought to be
composed of bits of matter moving in accordance with the laws of motion.
In this sense the effect is seen as the necessary consequence of the
cause, conflating logical necessity with efficient causality. Cause
is taken to be the state of a situation which necessarily results in
the effect being produced. This ddea of causality is present in Hobheg!
definition of cause as:

the aggregate of all the accidents both of the agents how many

so ever they be, and of the patient, put together; which when

they are all supposed to be present, it cannot be understood

but that the effect is produced at the same instant: and if

any one of them be wanting, it cannot be understood but that
the effect is mot produced ... (1)

Here the cause is both the producer of the effect and the necessary

{1) THE ENGLISH WORKS OF THOMAS HOBBES ed.Sir William Molesworth,
John Bohn, London 1839 Vol. 1, p.l21f.
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and sufficient conditions for the effect to be produced. But

these are contradictory. 'Production’ involves the becoming of

the effect which invelves a temporal dimension. Where the relatdion
is a logical ecne the cause and the effect must be contemporanecus
since if the cause has any duration, 1t camnot be sufficient to
produce its effect except at the last instant of the duration,

since only then does the effect occur. 1t follows from this that
all causes and effects will be contemporaneous and there will be

no time at all.

Hume tried to unravel these problems by developing a conception of
causality through his epistemology. Cn this basis he rejected the
idea that causality could be thought of as logical necessity, but
accepted the materialist elimination of causal agents from reality.
He then tried to understand causality in terms of the relationship
between events. But to do this he had to deny the infinite
divisibility of space and time, conceiving time as a sequence of
moments and the world as a sequence of discrete events. (1)
He then rejected the idea of there being any real connection betwaen
events, necessary or otherwise, writing:

...there appears not, throughout all nature, any one instance

of connection which is conceivable by us. All events seenm

entirely loose and separate. One event follows another, but

we never can observe any tie between them. They seem conjoined,
but never connected. {2)

(1) David Hume,A TREATISE ON HUMAN NATURE (1738) J.M. Dent & Somns,
London, 1911, Vol.l, p.36ff.

(2) David Hume, AN INQUIRY CONCERNING HUMAN UNDERSTANDING (1748) Bobbs-
Merrill, N.Y. 1955 p.85.
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The only connection Hume allows is the psychological one that where
there 1is always a constant conjunction between events, the appearance
of an instance of the initial event will give rise to an expectation
of the second event. On this view, night would have to be seen as
the cause of day and vice versa, and the growth of a baby's hair

the cause of its growth of teeth,. Furthermore the theory requires

a conception of what it is for events to be similar that tﬁay can

be expected to give rise to similar consequences, and where the
effects are produced simultaneously with the cause as when sunlight
heats a stone, if is necessary to be able to provide criteria for
digtinguishing the cause from the effect, Neither of these problems
has been satisfactorily resoclved. Finally the conception of the
world as nothing but atomic events mzkes it impossible for such a
theory to take into account the context required for events to be

causally efficacecus, and this renders the theory virtually useless.

However this notilon of causality has been accepted by the positivists.
Understood in terms of constant conjunctions, laws are no longer thought
of as the reasons for the behaviour of anything but as descriptions

which relate events to each other. It is thought that the requirement
that such laws be formulated so as to order ocur experience in the
simplest way possible overcomses the problem of distinguishing between
which events cause what within a chaotic world of isolated atomic events.
The truth of a law is then nothing but its ability to make predictions
from one experienced event to anocther, When the laws of physics are
understood in such terms, all remnants of the notion of causal efficacy

are removed from science.
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In contrast to materialist and positivist conceptions of causality,
causality as undersicod in terms of auditory analogies implies the
reintroduction of power and force intc the world. It is the exclusion of
sound from a visualized scene which gives the impression of of a world devoid
of power, while pure sound gives an immediate impression of powers and forces
However this is not the substantialist notion of causality where the agent is
seen as something separate from its actions. In terms of the auditory analogy
of process philosophy there is the power of gelf~ordering activities or
procesgses forming themselves and creating, transforming and destroying other
processes. Also the causality is of the process as a self-ordering activity
and there is no separate contribution made by the order and the activity
corresponding to Aristotle's formal and material causes. And there is no
notion of purpose or final cause implied by the analogy, although this does
not mean that purpose is unintelligible within this scheme, as in the case
of materialist causality. It is simply not paradigmatic ag it is in the
Aristotlian system and therefore must be accounted for in terms of the

causality of preocesses.

There are two aspects to the causality of processes: the conditional cause
being the processes which make any particular process possible, and the
immanent cause by which a process produces and maintains itself. These
aspects can be further subdivided. The conditional cause is the ecreative
cause: the conditions from which emerge a new procegs or processes; the
environmental cause: the processes independent of the process, yst which are
necessary for the maintenance of the process; and the material cause: the
constituent processes or activities which must maintain themselves in order
for the process to exist. The immanent cause is the supervening cause by
which a process orders its constituents, and the efficient cause by which

a process affects other processes with which it interacts contingently.

Admitting a creative aspect to the conditional cause of & process involves a

radical break with previous notions of causality. In creative causation a new
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process is created which involves a new dynamics irreducible to the
conditions which produced ii. BSuch creativity may simply result in the
formation of new processes from old as when elementary particles collide and
form into different elementary particles, or when hydrogen atoms fuse to
form heavier atoms. But the creativity may also involve the emergence of
higher levels of ordering as when atoms combine to form molecules which then
order the constituent atoms. The acknowledgement of such creativity involves
the rejection of the widely held assumption that what is produced cannot
be greater ithan what produced it; that the effect must be contained in the
cause. The plausibility of this assumption derives from the domination of
thought by visual analogies, while creative causality becomes comprehensible
when thought of in terms of the analogy of music. Such creative causality
can give rise to an ordered devslopment of creative causation as occurs in
an organism where successively higher levels of ordering develop out of
lower levels to culminate in conscious behaviour. In this development, each
level provides the conditions for the formation of the next level. Sueh an
ordered development can have a fixed end as occurs in lower forms of life, but
it can also be open ended as occurs in the ordering of the evolution of life
itself, in higher forms of animals which are able to strive to develop new
modes of adaptation, and particularly in the human order which is capable of

indefinite development of its understanding, moral institutions, and so on.

While once a process has been established the conditional cause of its existen
can usually be divided into the external processes which form the necessary
environment for its existence and the constituent processes, the ordering of
which constitute the process, this is not always the case. Where there is an
exchange between the constituent processes and the environment as in open
systems this distinction becomes blurred, and it becomes further blurred in fh
case of living organisms where the environment becomes a world for the organis
In other cases where processes are mutually dependent yet irreducible to each

other, these must be regarded as part of the conditional cause of sach in s
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way which is frequently difficult to divide into environmental and material

cause.

However what i1s mosgt dimportant from the point of view of process philosophy
ig that processes must be seen as Iimmanent causes such ithat they produce and
maintain themselves. This not only implies that there is no substantial
agent independent of the activity ordering itself, but it also implies that
while the duration of the cazuse le potentially divisible, the actual causal
process cannot be analysed into a sequence of causally related events. Rather,
as suggested by the apalogy with music, the powser by which a process forms itsel
is sxercised as a temporally and spatially indivisible whole. As Edward Pols
who has developed a similar notion of causation put it:
The power is exerted in and through a time-unit, and it cannot therefore
be isolated as an exercise of power unless we take the whole time-unit
into consideration. Any present moment of that time-unit is like a
Bergsonian duree, carrying with it its past as gqualifying it, and carrylng
it with it as a means to its own completion... The action transcends %ime
in the ncn-mysterious sense that we cannot isolate it at a time and still
have an exercise of power. The end of the action is already present in the
beginning, and as the action develops, its beginning and all its past
phases are carried with it. What exists at any moment of the action - any
temporal 'point' in it - is an abstraction, for the time of the entity's
action is not composed of discrete instants. And what exists in any period
of the action short of the totality leaves us equally unable to isolate
the action, (1)
Where enduring processes such as electrons or atoms are concerned, the
exercise of power should not be regarded as being the whole duration of the
processes, nor as a series of discrete durations, but as continuous and
pulsational, with each pulse correspending to the minimum duration required
for the process to manifest itself. Where a process is not unchanging but

developing as in an evclutionary process, then the full process is only manifest

when the development is complete, the exercise of power taking the whole duratioc

Where a process is an ordering of constituent processes, the immanent causality
of this involves a supervening causality through which the constituents
are constrained. It has already been pointed out that

{1} ZEdward Pols "Power and Agency” in INTERNATIONAL PHILOSOPHICAL QUARTERLY
Vol. 11, 1971, pp.293-313, p.297.



405

such effects are achleved through providing the enviromment within
which the parts function and this determination of the environment

is again in the form of a spatio-temporally indivisible unit of
action. But this causal action of the whole is nothing more tham

the ordered causal activities of the multiplicity of constituent
processes. But to grasp the nature of the spatio-temporally extended
whole it is always necessary to see the exercise of the causal powers
of the parts which go tc make uvp this whole as situated participants
within the whole and not as separate causal activities. If for
pragmatic reasons one does isolate one event as a cause and looks

at another event as the effect of this, this must be always understood
as an artificial abstractlon which only has any meaning because

the whole context of the self-stabilizing process within which this

abstraction has been made has been taken for granted.

Where a process is modified or destroyed through interaction with
another process, the other process must be regarded as producing

this change and is the efficient cause of it. Such change can be
mutual so that each process must be seen as the efficient cause

of the change in the other while being modified by the other in turn.
Where an electron is deflected by a magnet, the magnet is the efficient
cause of the electrons deflection. Where two electrons rapel.each
other, each is the efficient cause of the other's deflection. Where

a crystal of salt is dissclved by water the water is the efficient
cause of the dissclution of the crystal, However what is the
efficient cause from the point of view of that which is changed is
simply an exercise of the self-ordering activity of that which preduces

the change. The deflecting of electrons by a magnet is simply part
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of the ordering activity of the magnetic field. It is part of the ordering

sctivity of water to constrain atoms to constitute a liquid state.

What distinguishes an efficient causation from a supervening causation is

that the former is merely contingent rather than being an essential aspect of
the self-maintaining activity of a process, and the effect is generally
external to the process. However as with the distinction between environmental
and material causation, the distinction between supervening and efficient
causation becomes blurred in the case of open preesses exchanging mattier

with their environment, particularly living processes and where processes are

in more complex forms of interdependencs.

When the world is understood in terms of these forms of causality, the views
of causality which have been taken to have a central place must be seen as
only derivative. Where a situation is analysed into cause-effect relations
between events this must be seen as of no ontological importance but as a
reflection of pragmetic interests. I% is a way of conceptualizing the world
to indicate in which ways agents can effect changes within it, and abstracts
from the total contexit. When such a way of understanding the world is
aniversalized, this must lead to a failure o grasp the dynamic

interdependence of things and the way they stabilize themselves,

Also laws must be seen as descriptions of causal tendencles rather than as
simply the means for making predictions from one observation to ancther. The
discovery of regularities which can be described in terms of laws must then
be geen as evidence for the existence of causal processes, and these must be
understood to make the regularities intelligible. However such regularities
are unlikely to be observed without human intervention except in cases of
isolated processes such as the solar system, and even in this case the

regularity is interfered with to some extent by outside forces. More often
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caugal tendencies are only able to manifest themselves fully in ways
which allow predictions to be made in situations which have been
artificially contrived tc 1lsolate the processes. In a universe which
a creative process of becoming qontinually giving rise Lo new processes
it is absurd to think that it could be entirely described in terms of
a limited set of laws. And more basic to descriptions in:terms of laws
must be descriptions of the types of processes involved and their
conditions of stabililiy which enable their causal tendencies to be
described in terms of laws, and theres is no reason to think that whers
processes are in complex relationships as in human sccisties that anything
much is gained by foraulating the causal tendencies of these processes

as laws.
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SPACE-TIME

While an auditory analogy is taken as basic, space and time cannot be
thought of as the containers existing independently of the other entities
in the universe. Rather the spatio-temporal order must be seen as one of
the structures which come into being with processes of extensive becoming.
Howsver, being derivative, the spatio-temporal order must be regarded

as considerably more complex than it has been thought to be by

materialists.

The most basic exitensive becoming is that of one process. This is an order
of extensive duration where the extensiveness is understood as dynamic,
flowing and placeless rather than a static order Qf relationships between
parts, while the durational aspect of an existing process is an unfinished
becoming in which there is an asymmetry between the relationship between
the past and the present and the future and the present. The past has been
formed, and this formation is cumulative, while the future is not simply
determined and walting for its appointed time for actualization but is

open and yet to be established. Considering a process in isolation this
extensive duration is unanalysable into parts and it makes no sense %o

ta2lk of locations within this exiensive duration.

However the universe consists of a multiplicity of co-becoming self-
individuating procssses and it iIs in terms of the potential relationships
between these that the notion of location becomes significant. Where
sub-processes differentiate themselves from each other within the

extensive becoming of a process and take on an autonomy of thelr ocwn
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there comes inito beling an order of potentialities for interaction
and succession between these sub-preocesses. These are the orders of
gpace and time respectively. However, space and time cannot be treated
separately because they must boih be defined in the same terums, that is,
in terms of potentials for causation. Intervals of time must ultimately
be defined in terms of the multiples of the minimum durations requirsd
for processes to produce themselves, and distances must ultimately be
defined in terms of the time required for there to be an initeraction
between processes. The sub-processes can then be seen to be located
within this internal spatio-temporal crder of potentialities between

gonstituents, the spatio~itemporal structure of the supervening process.

On this basis 1t becomes possible to think of processes being located
within space. Bult since the space within which processes are mnust be
understcod in terms of the extensiveness of the whole process within which
they have differeniiated themselves, 1t must be acknowledged that there
are a multiplieciiy of spaces, from cosmic space within which galaxies
co-exist, galaétic gpace within which stars co~exist, solar space

within which planets co-exist with each other and with the sun, geological
space, ecological space, biological space, chemical space, to nuclear
space, and s¢ on. Since the space of processes does noit always involve

a juxtaposition but can invovle interpenetration of processes, and since
processes are in more complex relationships than simple hierarchical

orderings, there must also be more complex types of space.

Being located in time is similarly complex. There are a
multiplicity of processes in the universe requiring different durations

to produce and manifest themselves. Thus an electron requires only
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the duration necessary for it to complete one oscillation in order

to become an electron, an atom requires the duration required for

its electrons to complete an orbit, a person requires a life time,
while it is possible that the universe will never fully become.

Thus the becoming of the universe must be seen as multilinear rather
than unilinear with a process being 'in' the time defined in relation
to the supervening process of which it is a comstituent. ibus 4
crystal is an ordering of atoms so the activities of the atoms can

be thought to take place within the temporal order comstituted by

the erystal as a whole. In the same way stellar changes can be
conceived of as taking place 'in' cosmic time, geological changes 'in'
stellar time, metabolic changes ‘in' biologlecal time, and so on.

In each case, the preocess which defines the time must be considered
cutside this time since its duration is indivisible within the time
defined in terms of it. The universe then cannot be conceived of

as being 'in' time at all but is simply an unfinished process of

extensive becoming.

This conception of temporality implies an ambiguity in the status of
past activities. A 'pulse’ of an individual prccess, where a pulse
is conceived of as the minimum duration required for the process to
manifest itself, can be said to have taken place within the time
defined in terms of a supervening process. In this time the pulse
has finished end no longer 'is’.,  But the pulse is a constituent of
the higher process which is not temporally divisible in the same way.
This means that the pulse is part of an iIndivisible duration which

exists in the present defined in relation to a still higher process.
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Uitimately all procasses have an lmmortallty as part of the universe
as a whole. Thus it is necessary to view events in the past as
both having ceased to exist and as a real part of the present. This
is unintelligible so long as we think in terms of visual metaphors
and unilinear concepts of time, but can be seen to make sense if

we think about the relation between a movement in a symphony which

has been pléyed and the present in which the symphony is still playing.
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CONCLUGION

in this chapter I have outlined the nature and tasks of metaphysics,

at the same time justifying the approach taken in the development

of this thesis. It was seen that the most Iimportant feature of

a metaphyslcal system 18 the development of an ontolegy, and the
nature of the problems Inveolved in thils were indicated throﬁgh an
analysis of the development of Greek philosophy, the development

of materialism in the seventsenth century, and the attempts to overcome
the problems of materialism by Leibniz and Hegel. I was argued

on this basis that process philesophy is the ontology most able teo
resolve these preblems, and a version of this was developed on the
basis of an auditory analogy. But ultimately an ontclogy myst

be tested through its ability to interpret detailed aspects of

the world. To succeed a new ontology must be able to do this more
successfully than the prevalling ontology. It is generally thought
that materialism has been most successful in the physical scilences,

but that it is having increasing success in understanding the bilological
and human realms. I will now try to show how materialism has been
superseded in the physical sciences and how process philosophy has

the potential to lead to a far deeper understanding of phenomena

in all domains oi enguiry.





