
 

 
 
 
 
ASSOCIATION FOR CONSUMER RESEARCH 

 
Labovitz School of Business & Economics, University of Minnesota Duluth, 11 E. Superior Street, Suite 210, Duluth, MN 55802 
 
 
Past to the Left, Future to the Right: How Does Thinking About Time Affect Choice

Charles Y. Z. Zhang, University of Michigan, USA 
Norbert Schwarz, University of Michigan, USA 

 
Thinking about time is metaphorically grounded in knowledge about space, where past is to the left, and the future to the right. When

choosing an object with the past (vs. future) in mind, a given object is more likely to be chosen when displayed on the left rather than

the right.

 
 
[to cite]:

Charles Y. Z. Zhang and Norbert Schwarz (2011) ,"Past to the Left, Future to the Right: How Does Thinking About Time Affect

Choice", in NA - Advances in Consumer Research Volume 39, eds. Rohini Ahluwalia, Tanya L. Chartrand, and Rebecca K.

Ratner, Duluth, MN : Association for Consumer Research, Pages: 189-190.

 
[url]:

http://www.acrwebsite.org/volumes/1009941/volumes/v39/NA-39

 
[copyright notice]:

This work is copyrighted by The Association for Consumer Research. For permission to copy or use this work in whole or in

part, please contact the Copyright Clearance Center at http://www.copyright.com/.

http://www.acrwebsite.org/volumes/1009941/volumes/v39/NA-39
http://www.copyright.com/


189 
Advances in Consumer Research

Volume 39, ©2011

Of Time, Temperature, Taste, and Touch: Integrating Perspectives on Grounded Cognition
Chairs: Aparna Labroo, University of Toronto, Canada 

Charles Y. Z. Zhang, University of Michigan, USA 

Paper  #1: Past to the Left, Future to the Right: How Does 
Thinking about Time Affect Choice

Charles Y. Z. Zhang, University of Michigan, USA
Norbert Schwarz, University of Michigan, USA 

Paper  #2: Warm or Cool Color?: Exploring the Effects of Color 
on Donation Behavior

Ravi Mehta, University of British Columbia, Canada
Boyoun (Grace) Chae, University of British Columbia, Canada
Rui (Juliet) Zhu, University of British Columbia, Canada
Dilip Soman, University of Toronto, Canada 

Paper  #3: Eat Sweet, See Deceit: Does Gustatory Sweetness 
Underlie Affective Experience from Smile Perception?

Haotian Zhou, University of Chicago, USA
Aparna Labroo, University of Toronto, Canada 

Paper  #4: Washing Away Your Luck: Physical Cleansing Affects 
Risk-Taking Behavior

Alison Jing Xu, University of Toronto, Canada
Rami Zwick, UC Riverside, USA
Norbert Schwarz, University of Michigan, USA 

SESSION OVERVIEW
In recent years, a large number of findings have emerged on 

the topic of grounded cognition. For example, we now know that 
moral dirtiness is experienced as a need to physically cleanse (Zhong 
and Liljenquist 2006), that touching a warm cup increases warmth 
perception in the personality of others (Williams and Bargh 2008), 
that fishy taste can increase suspicion (Lee and Schwarz 2011), that 
the sensation of approaching an object in space or time can make 
an outcome appear more positive (Labroo and Nielsen 2010), and 
that one can literally wash away post decisional dissonance (Lee and 
Schwarz 2010b). This multitude of findings offers some commonali-
ties but also highlight several differences. For instance, in contrast to 
several decades of research on priming that at best provided limited 
or mixed evidence pertaining to cross modal effects, with most find-
ings suggesting that accessible knowledge is applied within activated 
cognitive structures and only if the information is considered diag-
nostic, these findings on grounded cognition present robust evidence 
of cross modal knowledge transfer effects. On the other hand, a sys-
tematic understanding of when and why these effects arise and how 
they relate to each other is lacking. 

The current session brings together four papers each explor-
ing one of four different ways in which cognition may be grounded. 
Across four papers, we discuss (a) how thought can be interpreted as 
suggesting that abstract domains may be grounded in metaphorical 
thinking, (b) how incidental sensory experiences influence judgment, 
(c) when physical experience may be necessary at least in part for 
affective experience during social perception, and (d) psychological 
existentialism and how the physical world can leave behind meta-
phoric residues. Each of them can influence consumer decision mak-
ing. 

The first paper by Zhang and Schwarz investigates issues per-
taining how thought about abstract domains such as time is meta-
phorically grounded in more concrete domains such as space. Thus, 
thinking about time (e.g., future vs. past) increases attention to the 
corresponding direction in the dimension of space (right vs. left). 
The second paper by Mehta et al. then investigates how thought is 

grounded in sensory experience, and how incidental sensory experi-
ences can influence judgment and behavior in unrelated domains. In 
particular, physical experience of warm/cool serves as an intermedi-
ate between two different dimensions of cognition that are grounded 
in it, namely color and interpersonal warmth. As a result, seeing the 
warm color may activate the consequential judgment and behavior 
of being helpful through inducing the actual feeling of warmth, re-
sulting in donating of time rather than money. The third paper by 
Zhou and Labroo implicates the role of the physicality in affective 
experience arising from social perception. The data suggest that an 
experience of gustatory sweetness might constitute at least part of 
the affective response to others’ smile--satiating people with sweet 
foods appears to make them unable to experience affective response 
to genuine smiles of others. The final paper by Xu et al. brings to-
gether ideas of existentialism and sympathetic magic to suggest that 
as the world often leaves residues of sweat, dust, and contaminants, 
many other acts leave virtual residues. Thus, luck is sticky, and wash-
ing hands after experiencing good/bad luck wipes off the residuals of 
previous luck. 

Introductory remarks will introduce these conceptually distinct 
classes of grounding effects and each speaker will link to the concep-
tual framework to explore similarities and differences between each 
set of findings. In addition, the last 10 minutes of the session will 
be devoted to tying the papers together and encouraging questions 
from and discussions with the audience in order to develop a more 
enriched understanding of grounded effects. In line with the theme of 
ACR of “building connections,” the primary goal of this session is to 
develop conceptual frameworks and provide structure to understand-
ing grounded cognition effects. The session participants will illumi-
nate different ways in which grounded effects occur and connect the 
findings more generally to past cognitive perspectives. The session 
will raise questions about the state of the area of grounded cognition 
and highlight avenues for future research.  

We expect this session will be of interest to a broad audience at 
ACR. Not only is this a topic of emerging interest, but future theo-
retical developments in this area are likely to tie back to and draw 
from past research on priming, mimicry, metaphor, and feelings and 
sensations. A more integrated understanding of issues pertaining to 
grounded cognition is also likely to develop knowledge in these basic 
areas this research draws from.  

Past to the Left, Future to the Right:  
How Does Thinking about Time Affect Choice

ExTENDED ABSTRACT
As research in embodied cognition indicates, abstract concepts, 

such as time, are understood and structured through metaphorical 
mappings from more concrete and experiential domains, such as 
space (Clark, 1973; Lakoff and Johnson, 1980). Across languages 
people use spatial metaphors to talk about time. For example, in Eng-
lish, we say that a technology is “ahead of its time”, or that a project 
is “far behind schedule”. Using spatial metaphors to describe time 
enforces associations between the two domains and imports rela-
tional structures from space to time. In fact, recent evidence suggests 
that people do not only talk about time in spatial terms, but they 
also use their spatial knowledge to think about time. Boroditsky and 
colleagues (Boroditsky 2000, 2001; Boroditsky, Fuhrman, and Mc-
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Cormick, 2010; Fuhrman and Boroditsky 2010; Santiago et al. 2007) 
showed that people are able to use information made available by 
spatial primes to think about time. They further showed that meta-
phorical mappings between time and space are directional, with the 
directionality being language specific. For example, English speak-
ers project the past to the left side in space and the future to the right, 
while Hebrew and Arabic speakers do the opposite. Such directional 
relations have cognitive and behavioral consequences. For example, 
people respond to a time related stimulus (e.g., a picture that rep-
resents the past) faster when the response format is consistent with 
their time representation (e.g., hitting a key on the left); they also or-
der cards that represent current, past, and future events accordingly.

The current research provides a first experimental test of wheth-
er the directional relation between time and space affects consumer 
choice. Specifically, we test whether English speakers are more likely 
to choose items displayed on the left when making a choice pertain-
ing to the past, but displayed on the right when a choice pertaining to 
the future. We propose and show that when making a choice pertain-
ing to future or past time points, people initially attend to alternatives 
in the corresponding areas of their visual field, which advantages 
choice alternatives displayed in the respective area. Finally, this re-
search also speaks directly to a theoretical question about the infer-
ential structure of the spatial-temporal metaphor: whether there is a 
continuous relation between space and time along the whole mental 
“time line” or just a dichotomous left-right relation. These issues are 
addressed in three studies.

In study 1, participants were asked to think about either their 
last vacation trip, or their next vacation trip. Then, they were shown 
four pictures of natural sceneries, all printed in color and presented 
horizontally, covering the width of a letter-size page presented in 
landscape format. The order of pictures was counterbalanced and 
participants were asked to choose the picture that best captures how 
they feel about their past/future vacation trip. By coding the picture 
locations as 1, 2, 3, and 4 (from left to right), ordinal regression 
shows that, on average, the pictures chosen to describe a past vaca-
tion are .55 units to the left of pictures chosen to describe a future va-
cation, independent of the actual content of the pictures. This result 
also suggests that the reconstruction of past events and the imagina-
tion of future ones may be disproportionately influenced by cues that 
appear in different areas of the visual field.  

Study 2 replicates study 1 in a product choice context. Partici-
pants were asked to report the approximate date of their last/next 
vacation. Then, they were shown four photo albums with detailed in-
formation, arranged horizontally in color print on letter-sized paper 
in landscape format. Participants were asked to choose an album for 
keeping photos from that past/future trip. Linear regression shows a 
significant positive relationship between the temporal distance of the 
reported vacation and the position of the picture chosen. The further 
the trip is in the past (future), the more participants chose albums 
displayed on the left (right), independent of the specific features of 
the albums shown. This result not only demonstrates an influence of 
the spatial-temporal metaphor on product choice, but also reveals 
a continuous mapping between time and space, suggesting that the 
spatial-temporal metaphor works not only on a directional level, but 
also on a quantitative level.

Study 3 sheds light on how spatial-temporal associations trans-
late into choice. Participants were presented with a list of 10 posi-
tive adjectives, arranged horizontally on letter-sized paper in land-
scape format in counterbalanced order. They were asked to choose 
the three words from this list that are most vs. least descriptive of 
what they were like 5 years ago vs. will be like 5 years into the 
future; this results in a 2 (most vs. least descriptive) x 2 (past vs. fu-

ture) between-subjects design. Replicating studies 1 and 2, the same 
words were more likely to be selected as descriptive of one’s past 
self when displayed on the left, but as descriptive of one’s future 
self when displayed on the right. However, when the task was to 
select words that are not descriptive, this directional influence re-
versed. This reversal suggests that attention plays a critical role in 
this process: When thinking about the past (future), participants first 
attend to the left (right). All words they see are desirable for describ-
ing the self, resulting in their acceptance when the task is to select 
descriptive words, but in their rejection when the task is to select 
non-descriptive words.

In combination, these studies provide first evidence for meta-
phorical mapping effects in the visual display of choice alternatives. 
People think about time in analogy to space and treat time as mov-
ing in the direction of writing. In an English language context, this 
directs attention to the left for the past, but to the right for the future, 
giving choice alternatives displayed in the respective space an ad-
vantage.

Warm Or Cool Color? Exploring the 
Effects of Color on Donation Behavior

ExTENDED ABSTRACT
Color is a fundamental aspect of human perception. Every vi-

sual stimulus processed by the human perceptual system contains 
color information (Elliot and Maier 2008). Thus, it is no surprise that 
extensive research has been done to examine the effects of color on 
human cognition and behavior, such as test performance (Soldat et 
al.1997), creativity (Mehta and Zhu 2009), mate preference (Elliot 
et al. 2010), and consumer buying processes (Bellizzi et al. 1983). A 
large portion of this line of research has focused on the differential 
impacts of warm versus cool colors (e.g., Elliot et al. 2010; Mehta 
and Zhu 2009). Warm and cool colors are distinguished based on 
their wavelength (Bellizzi et al. 1983). Longer wavelength colors 
(e.g., red and yellow) are known as warm colors whereas short wave-
length colors (e.g. blue and green) are known as cool colors.

We extend this line of research by examining the effects of 
warm versus cool colors on prosocial behavior, particularly donation 
behavior. Building on recent research on embodied cognition, we hy-
pothesize that warm (vs. cool) colors are likely to induce differential 
feelings of ambient temperature (i.e., warmer vs. cooler), activate 
warmth (vs. competence) concepts, and subsequently enhance dona-
tions in terms of time (vs. money). Theories on embodied cognition 
suggest that cognitive thoughts are grounded in the same neural sys-
tems that govern sensation, perception and action (Barsalou 1999; 
Connell 2007). Thus, sensory data, such as visual information and 
physical sensations, is stored together in memory with associated 
mental concepts or experiences. Once the sensory data is experi-
enced, other related components, such as other physical sensations 
and the corresponding concepts are likely to be activated as well.

Along this line of arguments, we hypothesize that warm versus 
cool colors can make people actually feel warmer versus cooler. In 
daily life, warm colors are usually associated with situations that in-
volve warmer temperatures, such as the sun, fireplace, and tropical 
areas. Similarly, cool colors are usually associated with situations 
that involve cooler temperatures, such as ocean and forest. Embod-
ied cognition suggests that sensations that share similar affect states 
are usually stored together in memory (Barsolou 2008; Connell 
2007). Thus, it is possible that exposure to warm (cool) colors would 
induce warmer (cooler) feelings of ambient temperature.

Next, we posit that these warmer (cooler) physical sensations 
are likely to activate warmth (competence) related concepts. This is 


