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The Rate Question and Special Relativity
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Passivism is the view that time passes in a mind-independent way. Some 

objections to passivism are predicated on the idea that, if time passes, then 

there should be a coherent rate at which it passes. In this paper, I consider 

one of those objections, No Alternate Possibilities objection (NAP), according 

to which while time would pass at the rate of 1 second per second, if it 

passes at all, this rate is incoherent as it could not have any other value, or 

it is a rate of one thing to itself. I argue that NAP fails if passivism is 

understood in a relativistic setting; if passivism is true, then special 

relativistic time dilation could naturally be interpreted as implying that the 

rate at which time passes is a rate of distinct things with values other than 

1 second per second.
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1. Introduction

There are certain metaphors that people often use to talk about time, 

such as ‘time flows’ or ‘time passes.’ Following Michael Raven 

(2011), I will characterize passivism as the view that there is some 

mind-independent fact in virtue of which these metaphors are true; 

that there is a mind-independent sense in which time passes, which is 

irreducible to a mere psychological or phenomenological explanation. 

So understood, passivism is logically weaker than what is known as 

the A-theory of time, which can be taken as a conjunction of 

passivism and the thesis that there is an absolute or metaphysically 

robust present.1)

A well-known line of criticism of passivism is predicated on the 

idea that if time passes, then there should be a coherent answer to 

the question ‘What is the rate at which time passes?’. I will call this 

the rate question.2) There are two objections to passivism concerning 

1) Traditionally, the A-theory has been characterized as the view that accepts 

both A-properties―such as being present and being past―and B-relations―

such as being earlier than and being simultaneous with (see, e.g., Zimmerman 

2005). However, as Cameron (2015), p. 2 notes, this is insufficient to capture 

what the A-theorist typically has in mind. For it might be the case that there 

is an absolute present, but it is ‘frozen’ in the sense that which time is absolutely 

present never changes. So, a sensible version of the A-theory would be 

committed to the idea that time passes in that which time is present keeps 

changing. On the other hand, passivism alone does not need to entail the 

existence of an absolute present, and thus it does not entail the A-theory. 

I will discuss this issue further in Section 5.1.

2) For discussions concerning the rate question, see Broad (1938), pp. 277-78, 

Smart (1949), p. 485, Markosian (1993), Price (1996), p. 13; (2011), Maudlin 

(2002), pp. 261–4, Olson (2009), Phillips (2009), Raven (2011), Skow (2011; 

2012), Prosser (2013), Tallant (2016), and Maudlin (2017).



The Rate Question and Special Relativity 113

the rate question (call them the rate objections). The first objection, 

known as the no rate objection, holds that while the only possible 

passivist answer to the rate question is that time passes at the rate of 

1 second per second, 1 second per second is not a rate because it is 

identical to the number 1.3) This objection, I suppose, has been 

successfully rebutted by several philosophers,4) and I will not discuss 

it any further in this paper. The second objection, which I will call 

the No Alternate Possibilities objection (NAP) following Jonathan Tallant 

(2016), holds that the putative rate of 1 second per second is 

incoherent5) either because it is necessary in the sense that it could 

not have any other value or because it is reflexive in that it is a rate 

of one thing to itself.6) The purpose of this paper is to argue that 

NAP is not a successful objection to passivism, for the rate at which 

time passes is neither necessary nor reflexive if passivism is understood 

in a relativistic setting. Passivism might be wrong for some other 

reason, but at least not because it cannot offer a coherent answer to 

the rate question―or so I will argue in this paper. To this end, I will 

briefly introduce some of the recent debates on NAP in Section 2. In 

Section 3, I will critically examine a metaphysical solution to NAP 

proposed by Simon Prosser (2013). In Section 4, I will propose a 

scientific solution to NAP based on special relativity; I will argue 

that if passivism is true, then it is natural to interpret special 

3) See Broad (1938), p. 278, Price (1996), p. 13, Olson (2009), chapter 4 of 

van Inwagen (2009), and Tallant (2016) for the no rate objection.

4) See, inter alia, Phillips (2009), Raven (2011), pp. 460–3, and Skow (2012).

5) Here, to say that a rate is incoherent is to say that it is conceptually flawed 

or unacceptable in some way.

6) See Price (1996), p. 13; (2011), pp. 302–5 and Tallant (2016) for some 

proponents of this objection. See also Maudlin (2002), pp. 261–4; (2017), 

Prosser (2013), pp. 319–20, and Raven (2011), pp. 463–5 for discussions 

on NAP. 
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relativistic time dilation as implying that the rate at which time 

passes not only could but can have various values, and that it is not 

a rate of one thing to itself. Finally, in Section 5, I will address 

some possible worries about my approach, including one that 

questions whether passivism is consistent with special relativity in the 

first place and one that concerns whether the passage of time could 

still be objective if relativized.

2. The No Alternate Possibilities Objection

Challenging the view that there is an objective passage of time, Huw 

Price presents what he calls the ‘stock objection’ to the view:

...if it made sense to say that time flows then it would make 

sense to ask how fast it flows, which doesn’t seem to be a 

sensible question. Some people reply that time flows at one 

second per second, but even if we could live with the lack of 

other possibilities, this answer misses the more basic aspect of 

the objection. (Price 1996, p. 13, Italic mine.)

Relevant to our discussion is the part where Price writes as though 

the “lack of other possibilities” could pose a problem for the claim 

that time passes at 1 second per second, which he seemingly takes to 

be the only possible passivist answer to the rate question. The rate 

objection that Price alludes here, NAP, can be formulated as follow

s:7)

7) See Raven (2011), p. 464 and Tallant (2016), p. 36, p. 42 for slightly 

different formulations of NAP.
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NAP

(N1) If time passes, then it passes at some coherent rate.

(N2) If time passes, then it could not pass at any rate other than 

1 second per second. 

(N3) If time could not pass at any rate other than 1 second per 

second, then it does not pass at some coherent rate.

Therefore, time does not pass. 

Most philosophers, on both sides of the debate, accept or grant (N1),8)  

and I will not raise any objection to this premise in this paper. (N2) 

is also widely accepted,9) with an exception that I will discuss in the 

next section, but I will reject it in Section 4 based on considerations 

of special relativity. 

(N3) has been at the center of controversy over NAP. Tallant 

argues that there is something suspicious about a necessary rate, a 

rate that could not have any value other than some fixed one.10) 

After considering various uses of the word ‘rate,’ he observes that in 

every uncontroversial case of a rate, the rate in question is not 

necessary. Based on this observation and the assumption that time 

could only pass at the rate of 1 second per second if it passes at all, 

he concludes that one has “defeasible reason to think that time does 

not pass” at some coherent rate (42).11)

The opponents of NAP have pointed out that there are some clear 

examples of necessary ratios.12) Consider Tim Maudlin’s example of 

8) See Price (1996), p. 13, Olson (2009), p. 4, Phillips (2009), p. 503, 

Raven (2011), p. 460, and Maudlin (2002), p. 261.

9) See Price (1996), p. 13, Olson (2009), p. 4, Phillips (2009), p. 503, 

Raven (2011), p. 460, and Tallant (2016), p. 36, p. 42.

10) Tallant (2016), pp. 41–3

11) To be precise, the conclusion that Tallant (2016), p. 42 draws from his 

argument is that we have defeasible reason to think that time does not 

pass at any rate. Since this conclusion entails that time does not pass at 

some coherent rate, I will ignore the discrepancy in this paper.
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 .13) The ratio of the circumference of a Euclidean circle to its 

diameter is around 3.14 in every possible world. Hardly anyone would 

argue, however, that   is incoherent for this reason. Similarly, the ratio 

of the length of the diagonal of a Euclidean square to its side length 

is   in every possible world; and yet this does not indicate that the 

ratio is problematic. One could insist, however, that since not every 

ratio is a rate, that there are coherent necessary ratios does not entail 

that there are coherent necessary rates; although it might remain 

unclear if there is any meaningful difference between a ratio and a rate 

in a way that is relevant to the question of whether they can be 

necessary. 

Some have argued that the necessity of 1 second per second is a 

symptom of a deeper problem that it is reflexive, i.e., it is a rate of 

one thing to itself. Price, for instance, claims that the problem of 1 

second per second lies in the fact that the amounts of time 

corresponding to the numerator and denominator of 1 second per 

second “are the very same thing.”14) In a similar vein, Prosser 

maintains that “[t]he notion of a rate suggests a ratio of one thing to 

another, even if both are of the same kind,” and therefore there is “a 

lingering suspicion that something is amiss” regarding the claim that 

time passes at the rate of 1 second per second, insofar as it is a rate 

of one thing to itself.15)

One might argue that Maudlin’s example of a rate of exchange 

between one currency and itself demonstrates that there is nothing 

incoherent about a reflexive rate.16) Typically, an exchange rate is set 

12) See, inter alia, Maudlin (2002), p. 262; (2017), pp. 76–9, and Raven 

(2011), pp. 463–5.

13) Maudlin (2002), p. 263

14) Price (2013), p. 304.

15) Prosser (2013), p. 319.

16) Maudlin (2002), p. 262; (2017), p. 76.
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between distinct currencies. One might say, however, there is nothing 

wrong in conceptualizing an exchange rate of, say, dollars for dollars. 

One might claim that this is an example of a coherent reflexive rate. 

I think that this is wrong, however. As Price points out, the rate of 1 

dollar per dollar offers “two things to tally: the dollars you give me 

and the dollars I give you.”17) Moreover, an exchange rate of dollars 

for dollars is not necessary, indicating that it is not a rate of one 

thing to itself, for if a rate is reflexive, then it would also be 

necessary.18) In the case of 1 second per second, on the contrary, the 

numerator and the denominator are exactly one and the same thing, 

not just of the same kind―at least according to how the rate has 

been typically understood in the literature.

I am inclined to think that there is something suspicious about a 

reflexive rate, for the ordinary definition of a rate is that it is a ratio 

of one thing to something else. Admittedly, how we ordinarily use a 

term does not dictate how we should understand it; and yet, it does 

not seem unreasonable to assume that the former imposes some prima 

facie constraints on the latter. However, I have no intention to claim 

17) Price (2011), p. 304.

18) Some may think that a fair exchange rate of dollars for dollars could not 

have any value other than 1 dollar per dollar. For instance, Maudlin (2002, 

p. 262) writes, “What, then, is a fair rate of exchange of dollars for 

dollars? Obviously, and necessarily, and a priori, one dollar per dollar.” 

I have no objection to the claim that necessarily, a fair exchange rate of 

dollars for dollars is 1 dollar per dollar. This de dicto claim, however, does 

not entail the de re claim that there is some rate that has a fixed value 

as a matter of necessity. The referent of the description ‘a fair exchange 

rate of dollars for dollars’ is just some exchange rate of dollars for dollars, 

which happens to be fair, which might have had a different value, failing 

to be fair. See Tallant (2016), p. 37 and Raven (2011), p. 464 for relevant 

discussions.
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in this paper that there is a definitive reason to think that a rate is 

incoherent if it is necessary or reflexive. Rather, my claim is that 

whether time passes at some coherent rate does not need to turn on 

the issue of whether necessary or reflexive rates are incoherent. For 

if the passage of time is understood in the context of special 

relativity, the rate of time’s passage is neither necessary nor reflexive, 

as I will argue in Section 4. However, before presenting my solution 

to NAP, I will critically examine in the next section a metaphysical 

solution to NAP that attempts to reject (N2).

3. Prosser’s Metaphysical Solution

While Prosser (2013) himself does not advocate passivism, he argues, 

on behalf of the passivist, that the rate at which time passes is neither 

reflexive nor necessary if time’s passing is understood in terms of two 

different series, the E-series and the A-Property Series. The E-series, 

according to Prosser, is the series of physical events while the 

A-property series is a series of A-properties, such as being present, 

being past, and being future.19) Crucial to this view―which I will call 

the two-series view―is the assumption that these series could come 

apart, the A-property series not being “essentially connected with any 

particular events” (ibid.). Prosser offers the following analogy to give 

an intuitive idea as to how they could come apart: 

[I]magine the E-series as being like a ruler [...]. Now take a straight 

piece of rubber of the same length as the ruler, and write ‘distant 

past’, ‘past’, ‘present’, ‘future’, and ‘distant future’ at regular 

intervals along its length. Hold it against the ruler so that ‘present’ 

19) Prosser (2013), p. 319.
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is aligned with the ‘15cm’ mark, ‘future’ and ‘distant future’ are 

aligned with the ‘20cm’ and ‘25cm’ marks respectively, and ‘past’ 

and ‘distant past’ are aligned with the ‘10cm’ and ‘5cm’ marks 

respectively. We can think of the length of rubber as a 

representation of the A-property series, aligned with the E-series in 

the way that it is actually aligned. Now stretch the rubber along its 

entire length so that ‘present’ remains aligned with ‘15cm’, but 

‘future’ becomes aligned with ‘25cm’, ‘past’ with ‘5cm’, and so on. 

This, I suggest, is a representation of what it would be for time to 

pass twice as fast. (Prosser 2013, pp. 319-20)

Prosser then suggests that the rate at which time passes be given by 

a ratio between a duration along the E-series (call it ∆ ) and a 

duration along the A-property series (call it ∆ ). Thus understood, 

the rate at which time passes, ∆ /∆ , would be neither reflexive 

nor necessary, for it is now a ratio between two distinct durations 

that are metaphysically independent of the other. So, if true, the 

two-series view would effectively refute (N2). 

The two-series view, however, has a serious problem. The view would 

be an effective passivist solution to NAP only if there is a way to determine 

the values of ∆  and ∆  at least in principle. In other words, there 

should be a condition under which it is true to say that one duration 

along one series is, say, twice as long as another duration along the 

same series. Otherwise, it would be just arbitrary to say that the value 

of ∆ /∆  is twice as great in a world w than it is in another world 

w*, or time passes twice as fast in one world than it does in another.

It is not difficult to see how one could make sense of determining 

the value of ∆ . One could take a certain type of physical events 

in the E-series and ask how many times the same type of events can 

be repeated within the given duration. For instance, one could ask 

how many times a cesium atom oscillates within the given duration 

along the E-series. 
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However, it is unclear how one could possibly determine the value 

of ∆  in a non-arbitrary manner. The A-property series has no 

essential connection with any physical events ex hypothesi. That is, 

there are no grounds for establishing any systematic connection 

between the A-property series and physical events, which makes it 

impossible to determine the value of ∆  in terms of some physical 

event as one may do for ∆ . Then there is no guarantee, for 

instance, that one oscillation of a cesium atom takes the same amount 

of time along the A-property series as another oscillation of the same 

atom does. Furthermore, given a version of physicalism according to 

which every event is either a physical event or grounded in some 

physical event, one cannot determine, even in principle, the value of 

∆  in terms of any event at all. One might introduce some 

irreducibly non-physical events to make sense of different values of 

∆ , but such a maneuver will incur a high theoretical cost that is 

hard to justify without independent justification. Marking intervals 

along the A-property series by labels like ‘distant past,’ ‘past,’ 

‘present,’ ‘future,’ and ‘distant future’ will hardly help, for there is 

nothing in those vague labels that undergirds the assumption that the 

intervals they mark are “regular” as Prosser seems to assume. As 

such, it is difficult to make sense of ∆  having a particular value 

instead of another. Then, it is also hard to see what it means to say 

that time passes twice as fast in one world than it does in another. 

For this reason, I do not think that the two-series view is a 

satisfactory passivist solution to NAP. 

Nevertheless, the two-series view illustrates a feature that an 

effective solution to NAP that rejects (N2) must possess, which is to 

take the rate of time’s passage to be a ratio of two distinct durations 

having no necessary connection with each other. In the next section, I 
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will propose a new passivist solution to NAP that does have this 

feature. Unlike the two-series view, however, my solution will take 

advantage of an element of special relativity that renders two 

durations factoring in a rate of time’s passage to have a contingent 

but systematic relation to each other, which makes the rate immune 

to NAP as well as the above-mentioned arbitrariness problem for the 

two-series view.

4. A Relativistic Solution to NAP

It is a well-known consequence of special relativity that given a 

particular (local Lorentz) reference frame, the time interval between 

two events measured by a moving clock is shorter than the time 

interval between the same two events measured by a stationary cloc

k.20) Consider the following example, which is essentially the same as 

one that Albert Einstein himself gives in his 1905 paper: suppose that 

Alice and Bob are distant from one another in space and their clocks―

both of which work with perfect precision―are synchronous in a 

certain inertial reference frame,  . Suppose further that Alice has 

moved to Bob’s location with the average speed of =



 in  , along 

the straight line between them, while Bob stays stationary in  . Now, 

if Alice’s journey took exactly ten years in   (or according to Bob’s 

clock), then the same journey would take ⋅ 
 









 years 

with  



, or about 8.7 years, according to Alice’s clock.21)

20) For a mathematical introduction to special relativity, see Chapter 2 of 

Misner et al. (2017).
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Now, what are the metaphysical implications of this phenomenon? If 

passivism is false, then it would simply imply that Alice and Bob measured 

different time intervals between the same two events; the proper time 

interval and an improper time interval between Alice’s departure and 

arrival. If passivism is true, however, then it would also be natural to 

say that during Alice’s journey, time passed more slowly for Alice than 

it did for Bob with respect to  . More precisely, if passivism is true, 

then it would be natural to say that time passed at the rate of 1 second 

per second for Bob and at the rate of 0.87 seconds per second (on average) 

for Alice with respect to   during Alice’s journey. 

Understood in a relativistic setting, the question ‘What is the rate at 

which time passes?’ is as elliptical as the question ‘What is the speed?’ 

is. The question ‘What is the speed?’ would make no sense unless we 

know whose speed is at issue. The question ‘What is the speed of that 

car?’ would still be elliptical, however, for it requires additional 

information about the observer (or the reference frame of the observer) 

with respect to which the speed of the car is to be measured. This is 

a consequence of Galilean relativity, or the notion that there is no unique 

projection from four-dimensional spacetime onto space.22) Similarly, I 

say, the question ‘What is the rate at which time passes?’ should be 

completed with two additional variables: ‘What is the rate at which time 

passes for   relative to ?’ Given passivism, this is a natural consequence 

of Einsteinian relativity, or the notion that there is no unique projection 

from spacetime onto time.23) And to the complete rate question, my generic 

answer is that time passes at the rate of  


∆

∆
= 

 








 second 

per second for   relative to  , where   denotes the magnitude of the 

21) Einstein (1905), p. 904.

22) See DiSalle (2006), pp. 786–8.

23) See ibid., pp. 788–91.
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velocity of   in the inertial reference frame of  .24) Call this the 

relativistic answer. Also, call passivism augmented by the relativistic answer 

(along with relevant elements of special relativity) relativized passivism. 

According to the relativistic answer, the rate at which time passes is 

not necessary; it not only could but can have various values other than 

1 second per second. So, (N2) is wrong. Moreover, according to this 

answer, the rate is not reflexive―which should be already evident from 

the fact that it is not necessary―for the rate is a ratio of the change 

in time in one reference frame (∆ ) to that in another (∆). Therefore, 

relativized passivism is immune to NAP regardless of whether necessary 

or reflexive rates are incoherent.

Relativized passivism, I argue, has another theoretical merit. 

Passivists often characterize the passage of time in a way that 

involves the idea that passage is part of what captures how time is 

different from space. Ned Markosian, for instance, cashes out what he 

means by ‘time passes’ in the following terms: 

[t]ime is unlike the dimensions of space in at least one respect: 

there are some properties possessed by time, but not possessed 

by any dimension of space, in virtue of which it is true to say 

that time passes. (Markosian 1993, p. 830)25)

Now, there is another clear difference between time and space reflected 

in the Minkowski metric, of which the simplest form is given by

24) For simplicity, I will assume that spacetime is flat and the effects due to 

acceleration are negligible.

25) See also Maudlin (2017, pp. 77–78) for the idea that time is different 

from space in that it passes.
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where ∆
  refers to the invariant interval between any two (nearby) 

events, ∆ the difference in their temporal coordinates, and ∆ the 

difference in each of their spatial coordinates.26) What is important 

here for our purposes is that the sign in front of ∆
  is the opposite 

of the sign in front of any ∆
 , which shows that time is not 

treated in the same way as the dimensions of space in the metric.27) 

The passivist might naturally wonder whether this difference between 

time and space found in the metric has any relevance to the fact that 

time passes, which also supposedly captures how time and space 

differ. If time passes at 1 second per second necessarily and 

uniformly, however, the difference between time and space in the 

metric would not have any connection to time’s passage, for then 

time’s passage would be insensitive to the contingent geometry of 

spacetime. If relativized passivism is true, however, one could draw 

some connection between the two ways in which time is different 

from space. First, since the Minkowski metric can be derived from 

the Lorentz transformation, it is plausible that there is an explanatory 

connection between the metric structure of flat spacetime and the 

transformation rules.28) Second, since the relativistic answer can also 

be derived from the Lorentz transformation under the assumption that 

passivism is true, it is plausible that the passage of time is at least 

26) See Rindler (2006, p. 93).

27) To be precise, the sign in front of each term is partly a matter of convention. 

Here I am following the spacelike convention, (-,+,+,+), as opposed to the 

timelike convention (+,-,-,-). In both signature conventions, however, the sign 

in front of ∆
 is different from that in front of each ∆



.

28) There is an interesting question as to which between the metric structure 

of spacetime and the transformation rules are more fundamental. While 

the former being derived from the latter does not settle this question, it 

can show that there is some explanatory relation between the two.
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partially explained by the transformation rules if relativized passivism 

is true. Therefore, given relativized passivism, there would be some 

explanatory connection between the passage of time and how time 

and space differ in the Minkowski metric; either the former is 

partially explained by the latter or they have some partial common 

explanation. While the exact nature of the explanatory connection at 

issue would require further investigations, one could reasonably claim 

that relativized passivism offers a more comprehensive account than 

conventional passivism does of how time is different from space.

It should be noted that I am not claiming that time dilation fully 

explains why time passes in a relativistic setting. In my view, what 

fully explains the relativistic passage of time is time dilation and 

facts involving properties intrinsic to time but not to any dimension 

of space. If one claims that time dilation fully explains why time 

passes in a relativistic setting, then it would be difficult to see how 

one could avoid also saying that relativistic length contraction 

explains, and thus necessitates ‘spatial passage.’ Time dilation, I say, 

only partially explains time’s passing; and that one fact partially 

explains the latter does not imply that the former necessitates the 

latter. (For instance, the fact that a table exists is (arguably) partially 

explained by the fact that one of its legs exists, but the existence of 

one of its legs does not necessitate the existence of the whole table.) 

So, time dilation alone does not give one the license to say that time 

passes. Similarly, length contraction alone does not allow one to say 

that space passes. Therefore, by claiming that time dilation is part of 

what explains time’s passage in a relativistic setting, one is not 

committed to saying that space passes in the same way that time 

does.



Lee Seungil126

5. Possible Worries

5.1. Is passivism consistent with special relativity?

Some might worry that passivism may not be even consistent with special 

relativity. If so, I suspect that it is partly because most passivists are 

also A-theorists. I take it that the A-theory is a conjunction of passivism 

and what I will call the global A-thesis, according to which A-properties―

such as being present and being past―exist mind-independently and they 

are global in that they are instantiated simpliciter, or regardless of the 

frame of reference. Now, it is well-established, I suppose, that the notion 

of a present that is global in this sense is at odds with special relativity.29) 

This is essentially due to the fact that the notion of a global present 

requires absolute simultaneity, which cannot be defined in special 

relativity.30) For this reason, some might think that passivism is also at 

odds with special relativity, assuming that it should come as a package 

with the global A-thesis. I think this is wrong, however. First of all, 

it is not entirely clear if passivism requires any notion of an objective 

present. It seems that the only formal requirement for making sense of 

the passage of time is that there be a partially ordered set of events31) 

29) See, inter alia, Putnam (1967) and Saunders (2002).

30) I should note that Lorentz’s ether theory, or Lorentz’s interpretation of 

what is now perceived as special relativistic phenomena, does not 

abolish absolute simultaneity and therefore may not be at odds with the 

global A-thesis. See Rindler (2006, pp. 10-11) for an introduction to 

Lorentz’s ether theory. I will not seriously consider, however, this 

non-standard interpretation of special relativistic phenomena in this 

paper. So, by special relativity, I will exclusively refer to Einstein’s 

theory of special relativity.

31) By ‘events,’ I mean spatiotemporal points, or what Broad (1938), p. 273 

calls event-particles.
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in terms of temporal relations32). Given special relativity, a set of all 

events is not partially ordered in terms of any temporal relation, and 

this is another way of explaining why a global passage of time may 

be inconsistent with special relativity. Each worldline in Minkowski 

spacetime, however, offers a totally ordered―and thus partially ordered―

set of events, which allows one to claim that there is, as Dennis Dieks 

puts it, “a flow of time per worldline.”33)

Admittedly, the existence of a partial ordering of events is not 

sufficient to claim that there is some sort of passage. A series of books 

on a shelf, for instance, might be partially ordered, but that does not 

mean that there is some sort of passage associated with the books. So, 

a passage seems to require more than a mere partial ordering. It is 

unclear, however, if what is required for the passage of time in 

addition to a partial ordering of events is an objective present. 

Apparently, the notion of passage per se does not require anything like 

it. Take a river, for instance. While we can attribute a passage or flow 

to a river, it is not the case that there is some part of the river 

analogous to an objective present. So, it is not clear if the mere claim 

that time passes entails that there is an objective present.34)

True, philosophers often characterize the passage of time in terms 

of the notion that which time is objectively present changes.35) If it 

turns out that a notion of an objective present is indispensable for 

passivism, then the passivist could adopt what I call the local A-thesis, 

according to which A-properties exist mind-independently but are 

local in that they are instantiated relative to the inertial reference 

32) By a ‘temporal relation,’ I mean a B-relation, such as being earlier than, 

being later than, or being simultaneous with.

33) Dieks (1988), p. 459.

34) One should also note that that there is an objective present may not 

entail that time passes, as mentioned in footnote 1.

35) See, for instance, Cameron (2015), p. 2 and Tallant (2016), p. 35.
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frame. Like the global A-thesis, the local A-thesis states that there is 

a mind-independent present; unlike the global A-thesis, however, the 

local A-thesis proposes that each inertial reference frame has its own 

objective present, defined by its own plane of simultaneity. For this 

reason, the local A-thesis is consistent with there being no absolute 

simultaneity.36)

One might worry that the conjunction of passivism and the local 

A-thesis is still at odds with special relativity, for it requires that 

there be a uniquely privileged moment or hyperspace in each inertial 

reference frame. I think not, however. If the present relative to a 

certain inertial reference frame   is privileged, it is so only at present 

in  . Yesterday, another moment was privileged in  . Tomorrow, yet 

another moment will be privileged in  . No moment is privileged 

simpliciter, and so no moment is genuinely privileged.

It should also be noted that the thesis that no moment (or 

hyperspace) is metaphysically privileged in a given reference frame 

(call it time egalitarianism) has little relevance to Einsteinian relativity 

per se. Of course, special relativity implicitly assumes time 

egalitarianism. However, so does Newtonian mechanics; no moment 

in Newtonian absolute time is privileged. This should not imply, 

however, that the good old A-theory is even inconsistent with 

Newtonian mechanics. The A-theory is supposedly at odds with 

36) According to the local A-thesis, different observers may disagree regarding 

the list of things that are present, past, or future. For this reason, the local 

A-thesis may be arguably inconsistent with some versions of the A-theory, 

such as presentism or the growing block theory, according to which there 

is a non-relative list of things that are present, past, or future. The local 

A-thesis, however, would be consistent with any version of the A-theory 

that accepts the existence of the entirety of the four-dimensional manifold, 

such as the moving spotlight view. See Cameron (2015) for a recent defense 

of this view.
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special relativity not because the A-theory privileges a certain 

moment or hyperspace in a particular reference frame, but because it 

privileges a certain set of inertial reference frames in which absolute 

simultaneity could be defined. Just like the A-theory, the conjunction 

of passivism and the local A-thesis does not contradict time 

egalitarianism; unlike the A-theory, however, it does not require some 

privileged set of inertial reference frames and therefore is not in 

conflict with special relativity.

5.2. Rate objections for relativized passivism? 

Some might argue that relativized passivism has its own rate objections. 

For instance, one might argue that if time passes with respect to some 

reference frame  , then it could not pass at any rate other than 1 second 

per second with respect to  . Given the way I relativized passivism, 

however, this is simply wrong. For, on my view, the rate at which time 

passes is not only determined by the reference frame, but also the 

velocity of the object for which the rate of time’s passage is considered. 

So, even if one fixes the reference frame to  , that does not render 

the rate of time’s passage to be a constant. Different things will 

experience different rates of time’s passage in  , depending on the 

magnitude of their velocities in S. 

Alternatively, one might point out that, according to relativized 

passivism, necessarily, for any object  , the rate at which time 

passes for   in the reference frame of   itself is 1 second per 

second. Could there be a version of NAP based on this necessity? I 

think not, for the necessity in question is simply regarding a special 

case in which the two variables determining the rate of time’s 

passage happen to coincide. As an analogy, consider the fact that, 

necessarily, for any object  , the rate at which   moves with respect 

to   itself is 0 m/s. Does this necessity call into question the concept 
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of motion? Perhaps not. Likewise, there is little reason to think that 

that time passes at 1 second per second for anything relative to itself 

as a matter of necessity would problematize the notion of time's 

passage in a relativistic setting.

5.3. No objective passage?

Some might object that if the rate at which time passes is relative, as 

relativized passivism holds, then there would be no objective passage 

of time. For this reason, one might claim, relativized passivism does 

not offer what the passivist has been looking for. I think that this 

would be a mistake: the mere fact that something is relative does not 

entail that it is not objective (or, in this context, frame-dependence 

does not entail mind-dependence). The velocity of an object, for 

instance, is relative to the observer, but this hardly means that there 

is no objective sense in which things are in motion; motion is 

relative, but objectively so.

One might argue that when the passivist claims that time passes, 

the passivist means that there is an absolute (i.e., non-relative) 

passage of time. I think, however, that this is an uncharitable 

interpretation of passivism. For one thing, the passivist would have to 

relativize time's passing anyway to accommodate relativistic theories; 

and given relativistic theories, it is difficult to make sense of an 

absolute passage of time. Some might be tempted to suggest that the 

passivist could adopt Lorentz’s theory instead of special relativity to 

avoid relativizing passivism (see footnote 30). However, such a move 

would incur a tremendous theoretical cost, given that Lorentz’s theory 

is perceived to be, as Wolfgang Rindler put it, “infinitely less 

elegant” compared to special relativity.37)

37) Rindler (2006), p. 11.
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More importantly, it is unclear whether the passivist has any 

motivation to advocate the notion of an absolute passage of time in 

the first place, for our pre-theoretic intuition about time, which 

arguably supports passivism, seems neutral as to the question of 

whether the alleged passage of time is relative or absolute. In fact, it 

is doubtful that this question could even be posed unless one was 

equipped with the conceptual tools provided by relativistic theories; 

equipped with these tools, the passivist would have little reason to 

claim that there is an absolute passage of time. Some might insist 

that it looks as though time passes uniformly for everything around 

us. In response, one could ask what it would look like if time passed 

as relativized passivism predicts. Relativized passivism predicts that it 

would look as if time passes uniformly at 1 second per second with 

respect to, say, the earth for every object that we come across in our 

daily life, for the object would nearly be stationary (if compared to 

light) with respect to the earth. Therefore, the way in which time 

manifests itself to us is no evidence against relativized passivism.

6. Conclusion

It is sometimes claimed that special relativity poses a threat to the 

notion of time’s passage. That would be correct if the passage of 

time required the existence of what I referred to as a global present, 

which in turn would require absolute simultaneity. As argued in 

Section 5.1, however, the truth of passivism is independent of the 

existence of a global present, and thus there is little reason to think 

that special relativity contradicts passivism. The aspect of our 

temporal intuition that supposedly supports passivism is also 

consistent with special relativity, since our pre-theoretic intuition that 
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time passes seems neutral as to whether the apparent passage is 

global or local, as pointed out in Section 5.3.

In this paper, I argued that relativized passivism is immune to one 

of the rate objections, NAP. For if relativized passivism is true, one 

could reject that there is only one possible rate at which time passes. 

Given that the passivist has to render her theory consistent with 

special relativity anyway, the relativistic response to NAP, I say, is 

not ad hoc. While I argue that NAP is not a successful objection to 

passivism, I do not thereby claim that passivism is true. Whether or 

not passivism is plausible, all things considered, is beyond the scope 

of this paper.38)

38) Thanks to the anonymous referees for their helpful comments. I would 

also like to thank the audience at the Winter 2022 Conference of Korean 

Association for Logic, where a portion of this paper was presented.
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시간의 ‘속도’와 특수 상대론

이 승 일

Passivism은 시간이 정신-독립적으로 흐른다는 견해이다. Passivism에 대

한 몇몇 반론들은 시간이 흐른다면 시간이 얼마나 빨리 흐르는지 정합적

으로 이야기할 수 있어야 한다는 생각에 기초한다. 이 논문에서 필자는 

그 반론 중 하나인 No Alternate Possibilities objection(NAP)에 대해 논

의한다. NAP의 옹호자들은 시간이 만약 흐른다면 초당 1초의 ‘속도

(rate)’로 흐를 것이지만, 이 ‘속도’는 필연적이거나 재귀적이기 때문에 

정합적으로 볼 수 없다고 주장한다. 필자는 passivism이 특수 상대론과 

일관되게 이해될 수 있고, 이 경우 필연적이지도, 재귀적이지도 않은 시

간의 ‘속도’ 개념이 성립하기 때문에 NAP에 기초한 비판을 피할 수 있

음을 논증한다.

핵심어: 시간, 시간의 흐름, 시간의 ‘속도’, 특수 상대론





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


