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We demonstrate that fast auditory tempo, which has been shown to influence individuals’ judgment of elapsed time, also influences

judgment of prospective temporal distance. We further demonstrate that fast tempo influences various time-related decisions, such as

WTP for a week-long cruise or intertemporal choice preference, by altering subjective time judgment.
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tant future. We conjecture that people are more likely to have goals 
for their time for the present than for the future (Lynch, Netemeyer, 
Spiller, and Zammit 2010). Since goals are known to become refer-
ence points (Heath, Larrick, and Wu 1999), we suggest that people’s 
propensity to delay investments of some resource (i.e., time) to reap 
a reward reflects their expected pain from not attaining the proximate 
goal if they accept an offer requiring the same resource. Our conjec-
ture that goals for time use now versus in the future play a role in 
propensity to delay time investments additionally leads us to seek to 
understand how proximity to a goal influences perceptions of time 
slack (“spare time”).

We hypothesize that we can reverse the Zauberman and Lynch 
(2005) finding of lesser perceived time slack for now than for some 
point in the future when people have a salient goal of using their 
time at that point in the future, but no salient goal for use of time in 
the very short run. In Study 1, travelers (n=75) were approached at 
airports when they were waiting at the gates for their flights. They 
reported their perceived time slack for three different points of time 
(i.e., now vs. that evening vs. a week later). In addition, they re-
ported the current time, their departure time, and their arrival time. 
Consistent with our hypothesis, the result showed that participants 
perceived greater time slack for now and for the next week than for 
that evening. More importantly, when we used the remaining time to 
departure as a grouping variable or covariate, we found that temporal 
proximity to a goal (i.e., boarding/departure) differently influences 
an individual’s perceptions of time slack over time. When one’s flight 
is not scheduled to depart for an hour or more, one perceives that one 
has more spare time “now” than tonight: the goal of boarding is not 
active and the goal of evening activities is active.  But when board-
ing time approaches, boarding becomes the focal and proximate 
goal, and one perceives that one has little spare time “now.” 

In Study 2a and 2b, we next test the premise that goal proximity 
affects willingness to be interrupted for some other attractive task 
requiring the use of the same resource (i.e., time) and whether one 
would prefer to be interrupted now or later. Each individual partici-
pant’s goal was to win two out of four Nintendo Wii games in 10 
minutes. We manipulated proximity to a goal by interrupting par-
ticipants at different points of their goal progress in the first game 
(either at about 20-30% or 60-70% of the first game). Then, they 
were asked if they wanted to perform the interrupting task (i.e., an-
other Wii game) now or in the middle of the second game. We also 
manipulated the attractiveness of the second game. Unsurprisingly, 
participants were more likely to prefer to be interrupted now versus 
later when the later task was attractive rather than unattractive. But, 
our key finding was that people were more willing to be interrupted 
when they had made less rather than more progress in the first game, 
suggesting that goal proximity-based perceptions of time slack af-
fected their preference to delay interruption.

In sum, this paper extends the time perception literature by 
demonstrating that perceptions of “spare time” now and in the future 
are related to proximity to a goal requiring use of that time. Further-
more, goal proximity affects the strength of motivation to pursue a 
focal task and desire to delay “attractive interruptions” that require 
time as a resource. 
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The Impact of Auditory Tempo on 
Prospective Temporal Distance Judgments 

and Consumer Preference

ExTENDED ABSTRACT
Existing research on interval timing in the second-to-minute 

range has found that external tempo (i.e., repetitive stimulation 
by auditory or visual stimuli) influences individuals’ judgments of 
elapsed time by changing their internal tempo, or the speed of their 
internal clocks.  For instance, listening to fast pulses or being pre-
sented repeatedly with fast visual flickers has been shown to induce 
overestimation in judgment of elapsed time.  In this article we dem-
onstrate that auditory tempo, such as sine pulses or beats of music, 
influences judgment of future time—that is, perceived prospective 
temporal distance—and various time-related judgments. 

Although perception of prospective temporal distance and 
elapsed time are not identical, there are theoretical reasons to expect 
that they are related.  Even if we assume that prospective temporal 
distance is a purely abstract construct, not governed by the same pro-
cess governing the perception of elapsed time (such as an internal 
clock), judgment of abstract information is influenced by individual 
experiences in related and more concrete domains (Lakoff and John-
son 1999; Landua, Meier, and Keefer 2010). When individuals judge 
prospective temporal distance—which is abstract information to 
process—their perceptions of current or elapsed time would consti-
tute the most relevant temporal inputs that can be used to form their 
perception of future time. Thus, auditory tempo, which influences 
judgment of elapsed time, may also influence judgment of prospec-
tive temporal distance.  

            In Study 1, we first examined whether individuals’ esti-
mates of elapsed time are significantly associated with their prospec-
tive temporal distance. Specifically, participants judged the elapsed 
duration of 12 randomly presented tones lasting 2 to 30 seconds and 
another 12 prospective durations ranging from 10 to 60 days using 
a physically-unbounded psychophysical line scale. Results showed 
that these two types of time perceptions are significantly correlated. 
Such association between elapsed time perception and prospective 
temporal distance judgment implies that a common psychological 
process may be involved in both processes and that auditory tempo 
may influence judgment of prospective temporal distance by serving 
as a perceptual input for judgment of prospective temporal distance. 
To directly test this prediction (in Study 2 and 3) we used different 
speeds of sine pulse, which have been used in the elapsed time per-
ception literature, or different beats of the same music—the tempo 
of the same music piece was changed either to be faster (98 beats 
per minute) or slower (55 beats per minute) than the original tem-
po (76.5 beats per minute) without changing the music’s pitch—to 
manipulate the speed of tempo and tested whether fast tempo influ-
ences perceived length of prospective duration.  Results showed that 
participants who listened to fast pulses judged the same prospective 
durations to be longer than those who listened to slow pulses.
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A similar effect was observed not only for prospective tempo-
ral distance judgment but also for time estimation for various fu-
ture events (Study 4). Specifically, participants who listened to the 
faster music estimated everyday activities such as preparing for a 
final exam, booting their computers, or writing an email to take lon-
ger compared to those who listened to a slower version of the same 
music. But, auditory tempo did not influence calorie judgment of 
foods, ruling out an alternative explanation that what is influenced 
by tempo may be judgment of number rather than judgment of dura-
tion (Study 4). 

            In Studies 5, 6, and 7, we tested the impact of auditory 
tempo on various time-related judgments such as willingness-to-pay 
for products with a duration attribute (Study 5), and intertemporal 
preferences for a product (Study 6) or for monetary outcomes (Study 
7). Results confirmed that different tempos of music significantly 
influenced time-related judgments as predicted.  Specifically, par-
ticipants who listened to fast tempo music were willing to pay more 

for the same vacation package and revealed greater impatience for 
products and money when making intertemporal tradeoff decisions.

Taken together, the current research demonstrates an intriguing 
relationship between tempo and prospective temporal distance judg-
ment, and its implication for consumer preference.  It further sug-
gests that elapsed time judgment and prospective temporal distance 
judgment are highly related (i.e., one serves as perceptual input for 
the other), shedding a new light on the nature of prospective tempo-
ral distance judgment.
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