Problems with Standard Tensed Accounts of the Nature of Time

What account is to be given of the nature of time?  In this talk, I shall begin by outlining some of the central metaphysical questions in the philosophy of time, and I shall then go on to set out and defend specific answers to those questions.  The result will be a view of the nature of time that, as we shall see, lies between tenseless accounts of the nature of time, and traditional tensed accounts.

1.  Basic Issues in the Metaphysics of Time

The basic question that I shall be addressing is what sorts of states of affairs serve as truthmakers for temporal statements.  Temporal statements come, of course, in many quite different forms.  Some temporal statements, for example, assign a tensed location to an event - that is, a location relative to the present - and indicate, among other things, that the event is happening now, or that it has already happened, or that it will happen.  Other temporal statements locate events relative to one another - saying, for example, that one event is simultaneous with, or earlier than, another, or that two events are a certain temporal distance from one another - without indicating where the events are relative to the present.  Still other temporal statements make use of the concept of a moment of time, and relate events to times.  Finally, still other statements - of a somewhat more philosophical flavour - advance general claims about the past, or the present, or the future - to the effect, for example, that the past is fixed while the future is open, or that the past and the present are real, while the future is not.  But what we want to know, for each of these types of temporal statements, and others, is what states of affairs would serve to make them true - where specifying the relevant states of affairs will involve specifying the basic individuals that are constituents of those states of affairs, along with the relevant basic properties and relations.

1.1  Possible Relations between Tensed and Tenseless States of Affairs

Let us consider, then, some of the main issues that need to be addressed.  One very fundamental issue concerns the relation between tensed statements - that is, statements that assign an event or a state of affairs a tensed location - and tenseless temporal statements - that is, statements that temporally locate events relative to one another without making any reference to the present.  Almost all philosophers of time have thought, not only that these two types of statements are closely interrelated, but, first, that one type must be more basic than the other, and secondly, that the less basic statements must be analysable, at least in a broad sense of analysis, in terms of the more basic statements - so that either tenseless statements have, as their truthmakers, tensed states of affairs (Broad, 1923; Prior 1968), or, alternatively, tensed statements have, as their truthmakers, tenseless states of affairs (Russell, 1903, 1918-19, 1919, and 1940; Smart, 1949; Williams, 1951; and Mellor, 1981).

For reasons that will emerge later, neither view seems tenable:  tenseless temporal statements cannot be analysed in tensed terms, and tenseless states of affairs, on their own, do not suffice to provide truthmakers for tensed statements.  But I shall be arguing that tenseless statements are more basic than tensed statements, in that, although tensed statements cannot be analysed in terms of tenseless statements alone, the latter do enter into the analysis of the former.

1.2   Irreducible, Intrinsic Tensed Properties

In determining how tensed statements and tenseless statements are related, one crucial issue is whether there are irreducible, tensed properties that one is attributing to events when one applies tensed concepts to them.  For if there are such properties, then tensed sentences cannot have tenseless truthmakers.

Some philosophers have held that the converse of this is also true - that is, that if tensed sentences do not have tenseless truthmakers, then there must be irreducible tensed properties.  It seems clear, however, that this is not so.  For suppose that tensed properties are relational properties of events.  Since relational properties, by definition, supervene upon relevant relations, possibly together with other properties, no relational property can be irreducible, and so if tensed properties were relational, they would not be irreducible.  Secondly, might it not turn out that tensed properties, although relational properties, and thus analysable, were not analysable in tenseless terms?  If so, then tensed statements would not have tenseless truthmakers, even though there were no irreducible tensed properties.

But is there any reason for thinking that this might actually be the case?  I think that there is, and later I shall sketch an account of tensed properties according to which they are relational, but not analysable in tenseless terms.

In thinking about this issue of whether there are irreducible - and hence intrinsic - tensed properties, it is important, I believe, to separate the claim that there is an irreducible and intrinsic tensed property of presentness from the claim that there are irreducible and intrinsic tensed properties of pastness and futurity.  For while I think that there are good reasons for holding that there are no irreducible tensed properties, we shall see later that somewhat stronger arguments can be mounted in the case of pastness and futurity than in the case of presentness.

1.3  'Tensed Ties' and the Rejection of Tensed Properties

Not all tensed accounts of the nature of time are committed, then, to the existence of irreducible, and so intrinsic, tensed properties:  one may hold instead, as I do, that tensed properties are relational.  But there is also another, more radical way of challenging the idea that if tensed statements do not have tenseless truthmakers, then events must have intrinsic tensed properties.  For some philosophers - such as Arthur Prior (1968, pp. 42-3) and Ferrel Christensen (1971, pp. 3-8) - have maintained that, although tensed sentences do not have tenseless truthmakers, the reason for this is not the existence of tensed properties, since the whole idea of tensed properties  of events - be they intrinsic properties or relational ones - is a mistake.

In Prior's case, the rejection of the idea of tensed properties appears to rest, in large part, upon a rejection of any ontology that involves events.  Thus, in one passage, Prior (1968, p. 43) considers the following two sentences -

(3)  It is now six years since it was the case that I am falling out of a punt

(4)  My falling out of a punt has receded six years into the past

- and he suggests that many philosophers have a tendency to try to regiment all sentences into a canonical, subject-predicate form, and thus they tend to view (4) as being more perspicuous than (3) as regards logical form.  Statement (4), however, in having a subject that is someone's falling out of a punt, seems to commit one to the category of events.  In addition, it assigns a tensed location to the event in question, and so it seems that the tensed predicate must function to assign a tensed property to the event.  Prior then comments:

But of course (4) is just a paraphrase of (3), and like (3) is not about any objects except me and that punt - there is no real reason to believe in the existence either now or six years ago of a further object called 'my falling out of a punt'.

This response, however, will not do, since Prior is failing to take seriously the question of what it is in the world that makes sentence (3) true.  For that sentence is not made true simply by the existence of Prior and the punt.  Both could have existed, and yet (3) have been false, either because Prior never fell out of a punt, or did not do so at the time in question.  But neither will it help if one adds the existence of both the relation of falling out of, and the relevant moment of time, since what one needs is those four things, properly interrelated: one needs a certain state of affairs, the state of affairs that is Prior's falling out of the punt at the relevant time.

In short, the world must be, as Wittgenstein (1922) and Armstrong (1997) have claimed, a world of facts, or states of affairs - that is, a world that involves objects' having properties, and standing in relations.  A world that consists only of objects will not provide one with truthmakers for most sentences.  To base a rejection of tensed properties upon a rejection of events, or states of affairs, as Prior does, is therefore unsatisfactory.

Christensen, unlike Prior, does not base his rejection of tensed properties upon a rejection of the category of events.  Instead, Christensen (1971, p. 4) argues, for example, as follows:

To make one obvious point, it would be a strange property indeed that an event could have only after it had ceased to occur ('pastness'), or only before it occurred ('futurity'): a thing or event can have no properties at any time other than the time at which it exists, as the word 'property' is usually understood.

What is one to say about this argument?  In the first place, the argument does not apply to all alleged tensed properties, since it does not apply to presentness: an event has that property only at times when it exists.  Secondly, if the term 'property' includes relational properties, then it is not true that things can have properties only at times when they exist:  in 1997, the birth of Bertrand Russell had the property of having occurred 125 years earlier.  So the most that Christensen's argument establishes, if it is sound, is that some tensed properties - namely, pastness and futurity - cannot be intrinsic properties.  It would not rule out their being relational properties of events.

Rather than pursuing further this question of what reasons there might be for advancing a tensed view according to which there are no tensed properties, either intrinsic or relational, let us turn instead to the more fundamental question of what metaphysical picture Prior and Christensen are proposing:  if tensed states of affairs do not involve tensed properties, what do they involve?

I do not think that a clear answer to this question is to be found in either Prior or Christensen - essentially because neither of them takes the idea of a truthmaker sufficiently seriously.  Much earlier in this century, however, C. D. Broad (1938, pp. 272 and 314-15) had attempted to prove that temporal facts cannot be adequately expressed using a tenseless copula together with tensed predicates.  Broad's argument is unsound, for it involves the untenable assumption that ordinary tensed sentences do not contain indexicals.  Nevertheless, Broad's claim does suggest a way in which the rejection of tensed properties by Prior and Christensen can be interpreted, which, regardless of whether it is tenable, is at least metaphysically perspicuous.

Consider, then, the picture that Prior and Christensen are challenging.  What is crucial to it is, I suggest, the idea that there are tenseless  states of affairs that can then possess tensed properties.  For example, suppose that there is an apple that is red at time t, and let A be the relevant, instantaneous slice of that apple.  The idea is then that there is a tenseless state of affairs, S - namely, A's being (tenselessly) red - such that S has the property of presentness at time t, and the property of pastness at times later than t.  And what I think that philosophers such as Prior and Christensen really want to reject here is the whole idea of underlying, tenseless states of affairs.  If so, a natural way of formulating their view would be in terms of a rejection of what might be called 'tenseless ties' between objects and properties, in favour of the idea that there are only 'tensed ties'.  So rather than there being a tenseless state of affairs that is A's being (tenselessly) red, there is, at time t, a tensed state of affairs that is A's presently instantiating redness, while, at times later than t,  what exists is the tensed state of affairs that is A's having previously instantiated redness.

So we do have two distinct metaphysical pictures.  On the account that Prior and Christensen wish to reject, there are states of affairs that consist of an instantaneous object's having an intrinsic property, and then those states of affairs themselves have properties - namely, tensed properties - thereby constituting further states of affairs, whereas on the alternative picture just sketched, there are no states of affairs that consist simply of an instantaneous object's having an intrinsic property: the simplest states of affairs will consist of tensed connections between an instantaneous individual and some intrinsic property.

It seems, then, that in addition to asking whether there can be irreducible tensed properties, we also need to ask whether there can be temporally located, tenseless states of affairs, or whether, on the contrary, all temporally located states of affairs must involve tensed ties connecting individuals with properties and/or relations.

1.4  Tenseless, Temporal Relations

Another issue that represents an important divide within the philosophy of time concerns the accounts to be given of tenseless temporal relations, including the qualitative relations of simultaneity, temporal priority, and temporal betweenness.  On this issue, advocates of tensed approaches to time almost invariably hold that these qualitative relations must be analysable in tensed terms, whereas philosophers who hold that tenseless statements do not have, as truthmakers, tensed states of affairs, must offer some alternative account.  One possibility is that some, or perhaps all such relations, are analytically basic.  Another possibility is that some, or perhaps all such relations, can be analysed in terms of causation.  Yet another is that they can be analysed in terms of certain patterns exhibited by events - such as those involving increase in entropy.

Though I am defending a tensed approach to time, I want to reject the view that tenseless temporal relations can be analysed in tensed terms, in favour of a causal account.  One reason for doing so is that on the standard tensed approach it turns out that simultaneity, temporal priority, and temporal betweenness turn out to be, not external relations between events, but internal ones, since they will obtain in virtue of the intrinsic properties of the relevant events.  But as we shall see shortly, there is also a stronger objection, to the effect that any attempt to analyse temporal priority in tensed terms involves circularity.

1.5 Static Versus Dynamic Worlds

Next, there is what is, I believe, the most fundamental question within the philosophy of time - namely, that concerning the choice between dynamic and static conceptions of the world.  According to those who embrace the idea of a dynamic world, there are intelligible, temporally-indexed notions of truth and of actuality, since a state of affairs can be actual as of one time, without being actual as of  some other time, and so a proposition may be true at one time, but not at another.  In contrast, philosophers who accept a static conception - such as Mellor (1981), Smart (1949), and Donald Williams (1951) - maintain that no sense, or at least, no philosophically significant sense, can be assigned to the semantical idea of truth at a time, or to the corresponding ontological notion of being actual as of a time: a state of affairs, if actual, is actual simpliciter,  not actual as of a time, while a proposition, if true, is true simpliciter,  not true at a time.  The issues here, accordingly, are first, whether one can even make sense of the idea of a dynamic world, involving, as it does, temporally-indexed notions of truth and actuality; and secondly, if one can, whether the world is in fact dynamic or static.

This question of whether the world is dynamic or static is connected in important ways with the issues mentioned in the preceding four sections, since, as we shall see in section 2, if there are irreducible tensed properties, or tensed ties, or if states of affairs involving tenseless temporal relations are supervenient upon tensed states of affairs, then the world must be a dynamic one.  The converse, however, is not the case: if a dynamic world is intelligible, then the states of affairs that come into existence, or go out of existence, may be tenseless states of affairs, rather than tensed ones.  So the world may be dynamic even if there are neither any irreducible tensed properties, nor any tensed ties, and even if states of affairs involving tenseless temporal relations are not supervenient upon tensed states of affairs.

This latter fact, moreover, is a very important one in the philosophy of time, since it means that accounts of the nature of time are possible that are, in a sense, intermediate between tenseless approaches and traditional tensed approaches, and it is precisely such an account that I wish to defend.

1.6  The Reality of Past, Present, and Future

If a static view is correct, then what states of affairs are actual cannot vary from one time to another, and so the past, the present, and the future are all equally real.  But if a dynamic view is correct, this need not be the case.  Thus some philosophers have held, for example, that, although the past and present are real, the future is not, while other philosophers have maintained, more radically, that only the present is real.

Acceptance of a dynamic view does not commit one, however, to rejecting the view that the past, the present, and the future are equally real.  For one can maintain that changes in what facts are actual are simply a matter either of a change in the tensed properties of tenseless states of affairs - from futurity, to presentness, to pastness - or, alternatively, of a change in the tensed ties that link together one or more objects and a property or a relation.

2.  Tensed Properties and Tensed Ties

Let us now turn to a consideration of the issues set out above.  In this section, I shall be focusing on two distinct, but in some ways closely related questions.  First, are the concepts of pastness, presentness, and futurity analytically basic?  Secondly, are there irreducible tensed properties or tensed ties?

2.1  Are  the Concepts of Tensed Properties or Tensed Ties Analytically Basic?

Advocates of standard tensed views almost always hold that the concepts of the past, the present, and the future are analytically basic concepts.  In this section, I shall argue that that is not the case.  Then, in the next section, I shall argue that this fact poses a serious difficulty for the claim that there are either irreducible tensed properties or tensed ties.

Let us begin with the concept of the future.  One argument in support of the claim that this concept must be analysable begins by asking what characterizes analytically basic, descriptive concepts.  A very plausible answer, I suggest - though by no means an uncontroversial one - is the traditional empiricist view, advanced by Locke, Berkeley, and Hume, according to which there is a very close relation between the question of what descriptive concepts are analytically basic, and the question of what propositions can be noninferentially justified.  More precisely, the empiricist thesis is that a descriptive concept cannot be analytically basic for a given person unless that concept picks out a property or relation that has been, for the individual in question, either an object of direct, non-causal awareness, or an object of immediate perception.

Given this principle, the argument is as follows.  Both immediate perception of a property, and direct awareness of a property, seem to imply that one has non-inferential knowledge of the fact that something has the property in question.  If this is right, the conclusion that the concept of the future cannot be analytically basic follows very quickly, since even if, as some have argued, it is logically possible to have non-inferential knowledge of the future, humans at present certainly do not possess that capacity.

What about the concept of the past?  Is there a reason for thinking that that concept must also be analysable?  I believe that there is.  In the first place, although the situation is slightly more complicated, I think that the argument just given in the case of the concept of the future can be modified appropriately to support the conclusion that the concept of the past cannot be analytically basic.

The starting point, accordingly, is once again that a descriptive concept cannot be analytically basic for a given person unless that concept picks out a property or relation that has been, for the individual in question, an object of either immediate awareness or direct perception.  But can it be established that the property of lying in the past is not such an object?  The argument here is admittedly less straightforward than for the concept of the future, since there one could appeal to the uncontroversial thesis that one does not have non-inferential knowledge of the future, whereas the corresponding claim - that one does not have non-inferential knowledge of the past - would certainly be rejected by some epistemologists.  Nevertheless, I believe that the corresponding claim is in fact correct, since it seems to me that memory knowledge of the past is most plausibly viewed as involving non-inferential knowledge, not of past events, but of present beliefs about the past, combined with an inference to the best explanation of those beliefs.

One can, however, avoid this controversial issue by developing the argument in a different way.  The alternative formulation turns upon the following principle - which I suggest is very plausible:

One can neither be directly aware of, nor immediately perceive, a state of affairs without being directly aware of, or immediately perceiving, all of the constituents of the state of affairs in question.

Given this principle, one can argue that if memory knowledge of a past state of affairs did involve direct awareness, or immediate perception, of the state of affairs' having the property of pastness, one would also have to have direct awareness, or immediate perception, of the state of affairs in question, and this in turn would require direct awareness, or immediate perception, of the properties involved in the state of affairs.  However a comparison of the phenomenological content of memory, on the one hand, and of perceptual experience, on the other, seems to make it clear that remembering a state of affairs does not involve the sort of direct acquaintance with any of the properties of the state of affairs that there is when one is experiencing that state of affairs:  a memory of having experienced greenness, for example, does not involve the same raw-feel quality that an experience of greenness itself does.  If this is right, then, regardless of whether one has, in some sense, non-inferential knowledge of past events, one is not directly acquainted with the property of pastness, and so the concept of pastness cannot be analytically basic.

In addition, a second argument is available in the case of the concept of the past.  It turns upon the following claim:

Either, as phenomenalists and indirect realists claim, only one's present experiences are objects of direct awareness, or, as direct realists claim, all perception involves direct awareness of some external states of affairs.

Suppose, then, that the only things that are objects of direct awareness are one's own present experiences.  Since pastness is not a property of one's present experiences, it follows immediately that one cannot be directly aware of a property of pastness.  Alternatively, suppose that direct realism is true, and that all perception involves direct awareness of some physical state of affairs.  In all cases of perception, one is perceiving a state of affairs that lies at least slightly in the past, and in some cases - such as when one is seeing both the moon and some stars - one is seeing states of affairs that differ dramatically with regard to how far in the past they are.  Yet nothing in the phenomenology of one's visual experience corresponds to that difference.  Does anything correspond to the pastness that is shared by all the states of affairs that one perceives?  It is hard to believe that it does.  For one thing, if it did, why would one not use the past tense to describe what one is presently perceiving?  For another, if something did correspond to the property of pastness, one should be able to imagine how one's perceptual experiences would differ if causal transmission were instantaneous, so that one was perceiving, instead, present states of affairs.  But can one do this?  And, finally, one can compare one's awareness of physical states of affairs, which lie in the past, with one's awareness of one's experiences themselves, which lie in the present.  Does one find that there is a property of pastness that phenomenologically characterizes the former, but not the latter?

There seem to be good reasons for thinking, therefore, that neither pastness nor futurity are properties with which one is directly acquainted, and thus that neither concept can be analytically basic.

2.2  Are  There Irreducible Tensed Properties or Tensed Ties?

Traditional tensed approaches to time do maintain that tensed concepts are analytically basic, and so the preceding conclusion constitutes a very serious objection to such accounts.  On the other hand, that conclusion does not settle the question of whether there are irreducible tensed properties, since such properties, rather than being objects of direct acquaintance or immediate perception, might instead be theoretically postulated properties.

To defend the latter view, one would need to set out a theory involving the terms 'past' and 'future' that there was good reason to accept.  But what would such a theory look like?  What would some of its postulates be?

One natural answer is that its postulates would surely include the following:

(1)  A state of affairs is past if and only if it is earlier than the present;

(2)  A state of affairs is future if and only if it is later than the present.

But if these statements would have to be part of the theory, why not simply view them as defining the concepts of the past and the future in terms of the concept of the present, and that of temporal priority?  The standard tensed response is that such a definition would be circular, because tenseless temporal relations, including temporal priority, are to be defined in terms of the tensed concepts of past, present, and future.  But this response reflects the assumption that tensed concepts are analytically basic - an assumption that we have seen is not true at least in the case of the concepts of the past and the future.  In addition, the attempt to define temporal priority in terms of tensed concepts is defective in another way, as will emerge in section 3.  Finally, there is an alternative account of temporal priority - namely, a causal analysis - which, if properly developed along the lines that I shall be indicating below in section 4, can be shown to be very plausible (Tooley, 1997, ch. 9).

What about presentness?  Might the concept of presentness be analytically basic?  Or might the property of presentness be an intrinsic and irreducible property?  The types of arguments advanced in the case of pastness and futurity cannot be paralleled for presentness.  We shall see later, however - in section 6 - that there are also good reasons for holding both that the concept of presentness is not analytically basic, and that presentness is not an intrinsic and irreducible property of events.

2.3  How Can the Incompatibility of Tensed Properties, or Tensed Ties, Be Explained?

As McTaggart (1908, 1927) noted in his famous argument for the unreality of time, no state of affairs can be both past and present, or both past and future, or both present and future.  How can these incompatibilities be explained?  If one were directly aware of pastness as well as of presentness, then perhaps one could treat these incompatibilities as on a par with, and so as no more mysterious than, the incompatibilities of different colors.  But if pastness and futurity are not properties that can be directly perceived, what account can be offered?

How do philosophers who accept a static view handle this problem?  Their starting point involves the claim that an utterance that E is past is true if and only if E is earlier than the utterance, and that an utterance that E is present is true if and only if E is simultaneous with the utterance (Reichenbach, 1947; Goodman, 1951; Mellor, 1981).  The challenge is then to show that if one event is earlier than another, it cannot be simultaneous with it as well.  How might that be done?  One possibility is to advance a causal analysis of temporal priority, and then to attempt to establish that a cause and its effect cannot be simultaneous.  That is not, of course, a trivial undertaking, but at least the lines along which one is proceeding are clear.

Can the person who accepts tensed properties, or tensed ties, proceed in a somewhat similar fashion?  Certainly, one can adopt the view that for an event to be past is simply for it to be earlier than any event that is present.  But if to be present is just to possess a certain irreducible property, why cannot the following situation arise:  Event E is earlier than event F, and both event E and event F have the intrinsic property of presentness?

One answer would be that if events E and F are both present, then they are simultaneous, and so the one cannot be earlier than the other.  But then the question is why it follows from the fact that two events are present that they are simultaneous.  On a tenseless view, there is, of course, no problem, since the utterances, at a given time, that E is present and F is present will be true if and only if both E and F are simultaneous with the time of their two corresponding utterances, and, thus, simultaneous with one another.  But what is one to say if presentness is an irreducible property of events?  One response is that simultaneity is to be defined in terms of presentness, for that would make it the case that if E is present and F is present, then E is simultaneous with F.  But then one no longer has any grounds for holding that if E is earlier than F, it cannot be simultaneous with F.

The upshot is that if pastness and futurity are not irreducible properties, then the view that presentness is an irreducible property should also be abandoned, since otherwise it seems impossible to explain why an event cannot be both past and present at the same time.

A very closely related problem is worth noting.  Suppose that a momentary state of affairs E lies in the present at time t1.  Why is it a necessary truth that, at any time t2 which is later than t1, E will lie in the past?  Again, if one adopts a tenseless approach to tensed statements, this necessary truth can be established if one can show that E cannot be both earlier than t2 and simultaneous with t2.  But how can one establish the necessary truth in question if presentness is an irreducible property of states of affairs?

2.4  An Additional Consideration Against Tensed Ties

Once it is established that one is not aware of either any special property of futurity, or any future-tense tie, and, similarly, of any special property of pastness, or any past-tense tie, a question arises if one holds that an event's lying in the present involves a state of affairs that consists of there being a present-tense tie between an individual and a property, or between two or more individuals and a relation.  Namely: what can one say about the state of affairs that is actual once the event in question is past?  It would seem that either one will have to embrace presentism - the view that the only states of affairs that are actual as of a given time are those that lie in the present at that time - thus holding that past events are not actual at all as of the present moment, or else one will have to introduce the idea of a tenseless tie in the case of past states of affairs.  Neither option seems appetizing.  As regards the former, the reasons for not accepting presentism are surely very strong - one of the most evident being that one surely wants to say that while it is not now true that there were unicorns, it is now true that there were dinosaurs.  But if only present states of affairs are actual, then there is nothing that can now make it true that there were dinosaurs.
  Still, when one considers the second alternative, perhaps one can see why philosophers who rejected tensed properties in favour of tensed ties - such as Arthur Prior and Ferrel Christensen - tended to embrace presentism, since once the idea that past states of affairs involve tenseless ties is accepted, it is hard to see what rationale can be offered for holding that, by contrast, present states of affairs do not.  But the correct reaction at this point, surely, is to abandon tensed ties in favour of tensed properties.

3.  Temporal Priority and Tensed Concepts

Advocates of tensed approaches to time almost always hold that tenseless temporal relations in general, and the earlier than relation in particular, are analysable in tensed terms.  This view, however, is open to at least two decisive objections.  The first emerges if one considers the following, initial attempt at formulating a tensed analysis of temporal priority: 'X  is earlier than Y' means the same as 'Either X is past and Y is present, or X is past and Y is future, or X is present and Y is future'.  For the problem with this first attempt is that it does not capture the case where X  is earlier than Y, and X  and Y are either both in the past, or both in the future.

This difficulty was discussed by Wilfrid Sellars (1962) who proposed a more  sophisticated analysis which can be put as follows: 'X is earlier than Y' means the same as 'Either X is present and Y is future, or X was present and Y future at the time of X, or X will be present and Y future at the time of X'.  Thus modified, the analysandum will be true when and only when the analysans is true.  But the price that one has had to pay is that the analysis, rather than being couched in terms of the non-relational notions of past, present, and future, now involves, in addition, the relational concept of being future at a time, and the question arises as to what account is to be given of that concept.  If, as I have argued, the concept of the future cannot be analytically basic, then the same is surely true of the concept of being future at a time.  But then what analysis can be offered?  The answer is not, perhaps, entirely clear.  The account that I would offer is that for X to be future at time t  is for t to be present, and X to be later than t.  But if this analysis is correct, then the above account of temporal priority is clearly circular, since it involves a concept - that of being future at a time - that is itself to be analysed in terms of the later than relation - i.e., the inverse of the relation of temporal priority.  The question, accordingly, is whether one can offer an analysis of the concept of being future at a time that does not involve the concept of temporal priority, or its inverse.  And to this point, no one has succeeded in offering such an analysis.

The second objection is closely related, and it arises from the fact that analyses of the above sort all involve the concept of the future.  That this is problematic has not been generally noticed, since I think that advocates of tensed approaches to time have simply assumed that the concept of the future is analytically basic.  In the preceding section, however, I argued that this view is mistaken, and that the concept of the future must be analysed.  The problem then is that the natural analysis, as noted above, is that an event is future if and only if it is later than the present. So once again, the analysis of temporal priority in tensed terms involves an implicit circularity.

4.  Causation and Temporal Priority

What account is to be given, then, of temporal priority?  The idea that the concept of temporal priority is analytically basic - which has been embraced, for example, by L. Nathan Oaklander (1984) - is not without its appeal.  However, there is an objection to this view, which seems to me strong, and which is as follows.  First, given a proposition that seems to express a necessary truth, some explanation of that necessity is surely desirable.  Secondly, Quinean doubts about the intelligibility of analyticity notwithstanding, the most satisfactory type of explanation is one where it is shown how the statement in question can be derived from logical truths, in the narrow sense, simply by substitution of definitionally equivalent expressions.  Thirdly, the relation of being earlier than does appear to have certain necessary properties - namely, irreflexivity, transitivity, and asymmetry.  As a consequence, acceptance of the view that the concept of temporal priority is analytically basic rules out the most satisfactory sort of explanation that might be offered of certain necessary truths - such as, for example, that no event can be earlier than itself.

I am inclined to think, therefore, that the concept of temporal priority is not analytically basic.  But if this is right, how is it to be analysed?  The account that I favour is a causal one.  Causal accounts of the earlier than relation are, however, open to a number of serious objections.  J. J. C. Smart (1971), for example, has appealed to certain logical possibilities to support the claim that temporal priority cannot be given a causal analysis.  Thus he argues, first, that there could be space-time points that were not occupied by any events, and that, given a causal theory of time, such space-time points would have no temporal location, since there would be no events at those points to stand in causal relations to anything.  Secondly, he mentions the possibility of space-time points occupied only by events that are neither causes nor effects of other events.  Thirdly, there is the extreme possibility of spatiotemporal worlds in which no events take place at any space-time point.

I agree with Smart that these three objections do show that traditional attempts to analyse temporal relations in causal terms are unsound.  But these objections succeed precisely because the accounts in question are formulated in terms of causal relations between events.  Once it is granted, however, that empty spacetime is a logical possibility, one needs an account that provides an analysis of temporal relations holding between spacetime points.

What form can such an account take?  One familiar idea is to shift from talking simply about actual events to talking about both actual and possible events.  But possible events in the present context must be cashed out in terms of counterfactuals, and counterfactuals require categorical truthmakers.  The question therefore arises as to what facts about empty spacetime can serve as the relevant truthmakers.

There appear to be only two possibilities.  One is that the truthmakers for the required counterfactuals involve temporal relations between spacetime points.  But this, of course, would be to abandon a causal analysis of temporal priority.  The other possibility is to appeal to causal relations between spacetime points.  Then, however, there is no need to bring in possible events:  an account of temporal relations can be formulated simply in terms of causal relations between spacetime points.

The latter is the route I take.  Some philosophers find it doubtful, since they question whether there can be causal relations between spacetime points themselves.  But if one is careful to distinguish between causation and the narrower idea of causal interaction, and if one focuses, in particular, upon the sort of causation that is involved in conservation laws, where no qualitative change at all need be involved, then I think it becomes clear that there is nothing problematic in the idea that the existence of spacetime points at one moment can give rise to the existence of spacetime points at later moments.

The key, in short, to setting out a defensible causal analysis of temporal priority consists in formulating it in terms of an absolute or substantivalist view of spacetime, rather than, as has traditionally been done, a relational view.

5.  The Reality of the Past and the Unreality of the Future

What arguments can be offered concerning the question of whether the world is static or dynamic?  Philosophers who embrace the view that the world is static have tended to argue that the very idea of a dynamic world is either unintelligible, or generates outright contradictions.
  But what about the view that the world is dynamic?  How might one attempt to defend that view?   One possibility involves an appeal to irreducible tensed properties, or tensed ties.  The discussion in section 2, however, has ruled out such an approach.  What, then, is the alternative?

One very natural approach involves the idea of preventability, the basic thought being that if it is logically possible, at time t, for there to be a person who could ensure that it is not the case that p, then it cannot be a fact at time t that p.  If this is right, then what facts there are is temporally relative: before Caesar crossed the Rubicon, an omnipotent being could have prevented him from doing so, and so it was not a fact at that time that he would cross the Rubicon.  But after Caesar crossed the Rubicon, not even an omnipotent being could have made it the case that Caesar had not crossed the Rubicon.  Consequently, if something is a fact at a given time if and only if not even an omnipotent being, acting at that time, could have prevented its existence, it will follow that all the facts that are actual, as of a given time, must be either past or present: there are no future facts.

Natural and appealing though this line of thought is, it runs aground on two very strong objections.  First, the claim that past facts exist, because they are not preventable, presupposes a proof of the impossibility of backward causation.  That proof, moreover, must be neutral between static and dynamic views, since otherwise the whole argument would be question-begging.  It turns out, however, that neutral arguments against backward causation all appear problematic.  For what they show, at most, is that causal loops are logically impossible.  There can, however, be worlds where causal loops are impossible, but where different causal processes appear to run in opposite temporal directions.  So even if standard arguments successfully rule out causal loops, they do not rule out backward causation.

Secondly, whether some possible state of affairs is preventable is a matter of whether certain counterfactuals are true.  It can be argued, however, that the counterfactuals in question - such as those involved in the case of Caesar and the Rubicon - will be true even in a static world, and, therefore, that the idea of preventability cannot provide a basis for a justification of the claim that the world is dynamic.

What I have tried to show elsewhere (1997), however, is that reflection upon these two objections can enable one to formulate two related arguments that do support the thesis that the world is dynamic - the argument from counterfactuals, and the argument from causation. So let me briefly summarize those two arguments.

First, then, the argument from counterfactuals.  It focuses upon the problem of stating, and offering a rationale for, truth conditions for counterfactuals, and starts out from the observation that there are two main approaches to this task.  The one, advanced by Robert Stalnaker (1968) and David Lewis (1973), rests upon the idea of comparative similarity of possible worlds; the other, advanced by Frank Jackson (1977), and many other philosophers, makes use either of the concept of temporal priority, or that of causal priority.  In the case of the former, there is a relatively clear rationale that can be offered for the proposed truth conditions, since it is rather natural to think that the way to answer the question of how the world would be different if certain things were the case is by considering possible worlds where those things are the case, and which are closest to the actual world.  This rationale, moreover, is perfectly compatible with the world's being a static one.  I argue, however, that this approach to counterfactuals fails to deliver the correct truth-values in a variety of cases, and must therefore be rejected.

In the case of the second approach, I argue that while it does generate the correct truth-values, it does so by a method with a built-in bias for which no justification is offered - namely, that of treating the past differently than the future.  Moreover, when the issue of justification is pursued, it becomes clear that it is not possible to offer a justification of the second approach if one assumes that the world is static, rather than dynamic. 

The overall conclusion, accordingly, is that the only satisfactory account of the truth conditions of counterfactuals is one that presupposes that the world is a dynamic one.  So if there is good reason for thinking that counterfactuals, as we actually employ them, are sometimes true, there is also good reason for concluding that the world must be dynamic.

Secondly, the argument from causation.  The basic conclusions that I attempt to establish by means of that argument are, first, that a satisfactory account of the direction of causation requires a dynamic world, and, secondly, that not just any dynamic world will do: what is needed is one where - at least to a close approximation - only the past and the present are real.  The argument in support of these conclusions, in turn, has two main parts, the first concerned with the question of how one can provide an adequate account of causation - and, in particular, of the direction of causation - and the second concerned with whether it is reasonable to believe that our world contains events that are causally related, in the relevant sense.

In outline, part one of the argument is as follows.  First, I argue that there are very serious objections to any reductionist account of causation, and, especially, of the direction of causation.  But then, secondly, if only a realist approach will do, the question arises as to what form such a realist account should take.  In response, I argue that a satisfactory account of the direction of causation can be developed if it is assumed that causal laws necessarily satisfy certain formal postulates concerning relationships between the probabilities of causes and the probabilities of their effects.  This leads, in turn, to the question of whether those formal postulates place any constraints upon the nature of the world.  In response, I argue, thirdly, that the relevant postulates cannot be satisfied in a static world, and, fourthly, that the same is true of most dynamic worlds.  For what seems to be required is that the relation of causation be connected with what is actual as of a time in certain ways, and, in particular, that it must be the case that, while a cause is actual as of the time of its effect, an effect is not actual as of the time of its cause.  This in turn entails the conclusion that a world that contains causally related events must be either one in which the past and the present are real, but the future is not, or else a very close approximation to such a world.

Part two of the argument is then as follows.  First, our world contains many types of events that prima facie, and in the absence of a certain type of explanation, are extremely improbable.  Secondly, a natural response to this problem invokes the idea that the events are not really improbable, all things considered, because they have causal explanations.  The question arises, however, as to why the existence of causal explanations should render otherwise improbable events probable, and my response is that this will be the case if and only if causal laws satisfy the postulates set out in the first part of the argument.  If so, then it is reasonable to believe that our world does contain causal laws that satisfy those postulates, since the alternative is a world full of extremely improbable events.

In short, the thrust of the argument from causation is that it is extremely likely that our world contains causal laws, understood as laws that satisfy certain postulates, that those postulates can only be true in a certain sort of dynamic world, and, therefore, that it is reasonable to conclude that our world is a dynamic world of the relevant sort.

If the argument from causation is sound, the range of accounts of the nature of time that may be tenable is narrowed dramatically.  Not only are all tenseless approaches ruled out: the same is true of almost all tensed approaches as well.  The only accounts left, among those that have been traditionally advanced, are ones that maintain that, while the past and present are real, the future is not.

6.  The Analysis of Tensed Concepts

What form do basic tensed sentences take?  Almost all philosophers, regardless of whether they accept a tensed or tenseless view of the nature of time, assume that a sentence such as 'Event E is now taking place' is a basic tensed sentence.  Different utterances of this sentence, however, need not have the same truth value: utterances of it that are simultaneous with event E are true, while utterances that are not simultaneous with E are false.  But then it would seem that different utterances of the sentence must express different propositions,
 and this in turn means that the sentence 'Event E is now taking place' must contain an indexical term, so that the proposition that is expressed can differ depending upon the context of utterance.

This conclusion is a general one that applies to all ordinary tensed sentences.  What is one to say about this conclusion?  If one accepts a tenseless approach to time, it not only poses no problem: it is exactly right.  For on a tenseless view, indexicality lies at the very heart of tense: just as a statement about what is here simply describes the spatial location of something relative to a particular spatial location - namely, that occupied by the speaker at the time of the utterance - so a statement about what is happening now simply describes the temporal location of an event relative to a certain temporal location - namely, that occupied by the speaker at the time of the utterance.

By contrast, the conclusion may seem deeply troubling if one embraces a tensed view of time: if there are tensed facts, why can't they be expressed by sentences that do not contain any indexicals?  My answer is that they can be.  For while ordinary tensed sentences all contain indexicals, it is easy to formulate tensed sentences that do not involve indexicals.  Consider, for example: 'World War II lies (tenselessly) in the past in the year 1998'.  This sentence contains a tensed concept, and yet all tokens of it express the same proposition.

Advocates of tenseless approaches to time would contend that this sentence is not really a tensed sentence, on the grounds that it is analytically equivalent to 'World War II is (tenselessly) earlier than 1998'.  But, as we shall now see, one can offer an analysis of the concept of the past which entails that this is not so.

Let us consider, then, what account is to be given of tensed concepts.  In section 2, I argued that the concepts of the past and of the future are not analytically basic, while, in section 3, I argued that temporal priority cannot be analysed in tensed terms.  But if this is right, then a simple account of the concepts of pastness and futurity is at hand:  the past is, by definition, what is earlier than the present, and the future is, by definition, what is later than the present.

But what about the central tensed concept - that of presentness?  Can it also be analysed?  Or does it function to assign an intrinsic, irreducible property to events?  The answer is that an analysis can be given, and the basic approach is as follows.  First, if it is not ordinary tensed sentences about the present that are basic, but non-indexical sentences - such as 'Event E lies (tenselessly) in the present at time t' - then such sentences are the ones that must first be analysed.  Secondly, such sentences can be analysed provided that one can make sense of the idea of a dynamic world - where what is actual as of one time can differ from what is actual as of another time - and provided that the later than relation is not to be analysed in tensed terms.  For then one can give the following analysis of non-indexical tensed sentences about the present:  'Event E lies (tenselessly) in the present at time t' means the same as 'What is actual as of time t contains event E but does not contain any state of affairs that is later than E'.  The final step will then involve applying whatever approach one favours to the formulation of truth conditions for utterances of indexical sentences in general to the case of indexical sentences about the present - such as 'E is now occurring' - making use of the non-indexical sentences about the present that have just been analysed.

This account of tensed sentences has a number of advantages, but perhaps one is particularly worth mentioning - namely, that it provides a quick and decisive response to McTaggart's attempt to show that tensed attributes give rise either to a contradiction, or to a vicious infinite regress.  McTaggart notes that a given event has different tensed properties at different times, and he asks how one can specify the times at which a given event has the different tensed properties.  He then argues that there is no satisfactory way of doing that.  But McTaggart considers only the idea of using ordinary tensed sentences to specify the relevant times, and once it is realized that there are non-indexical tensed sentences, there is no problem.  World War II, for example, has the property of presentness in the year 1942, and the property of pastness in the year 1998.  There is no contradiction, and no infinite regress.

7.  Summing Up

In this paper, I have offered arguments against a number of theses that many philosophers consider crucial to a tensed account of the nature of time.  Thus I have argued, first, that no tensed concepts are analytically basic; secondly, that tensed properties, rather than being intrinsic, irreducible properties of states of affairs, are relational properties; thirdly, that one of the two most central tenseless, temporal relations - that of temporal priority - cannot be analysed in tensed terms, and that it should instead be analysed causally; fourthly, that all ordinary tensed sentences contain indexicals.

On all of these matters, I am agreeing with philosophers who defend a tenseless account of the nature of time.  But, on the other hand, as regards the issues that seem to me most fundamental, the view that I am defending lies within the tensed camp.  For I have argued, first, that even if there are no intrinsic tensed properties or tensed ties, the world can still be dynamic rather than static, since it can be a world where tenseless states of affairs either come into existence, or drop out of existence, and thus a world where what facts are actual depends upon what time it is.  Secondly, I have also claimed that two lines of argument that I briefly sketched - concerned with causation, and with the truth conditions of subjunctive conditionals - provide one with reason for holding that the world is dynamic, and dynamic in a certain way: it is a world where tenseless states of affairs come into existence, but never drop out of existence, and therefore a world where the past and the present are real, but the future is not.

Finally, there are many objections that need to be addressed if the above view is to be sustained.  But I hope at least that the arguments that I have sketched above have provided reasons for thinking that there is an account of the nature of time which is intermediate between tenseless approaches and traditional tensed approaches, and which deserves serious consideration.
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�I discuss this at greater length in Tooley (1997, pp. 232-8).


�For an evaluation of the relevant arguments, see Tooley (1987, ch. 10).


�The argument for this claim is set out in Tooley (1997, pp. 48-68). 


�A careful development and defence of these arguments calls for considerable discussion.  For details, see Tooley (1997, ch. 4).


�This issue is slightly subtler than it first appears.  For a more circumspect discussion, see Tooley (1997, pp. 217-25).





