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We investigate the effects of warm versus cool colors on prosocial behavior. Based on embodied cognition, we demonstrate that warm

(cool) colors make people feel warmer (cooler), activate warmth (competence) perceptions, and consequently prompt people to donate

more of their time (money).
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190 / Of Time, Temperature, Taste, and Touch: Integrating Perspectives on Grounded Cognition

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 
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again consistent with theories on embodied cognition which suggests 
that embodiments, such as physical sensations, are stored together 
with corresponding semantic concepts in memory, and thus the ex-
perience of embodiment can activate the corresponding concept and 
vice versa (Barsalou et al. 2003). Warmth and competence are the 
two fundamental dimensions in social judgments through the lens of 
stereotypes (Aaker et al. 2010; Fiske et al. 2002). For example, rich 
people are often seen as high in competence whereas the elderly are 
usually perceived as high in warmth (Fiske et al. 2002). Because ab-
stract concepts are metaphorically based on concrete physical expe-
riences, the feeling of warmer ambient temperature when one is ex-
posed to warm colors might activate warmth-related concepts, such 
as being a warm and friendly person. Similarly, the feeling of cooler 
temperature when one is exposed to a cool color will may activate 
cool concepts, such as being confident and competent (Scherbaum 
and Shepherd 1987).

Finally, we posit that these alternative concepts (warmth vs. 
competence) will affect donation behavior differently. If a helping 
behavior demands more personal warmth or closeness (e.g., spend-
ing time with others; Nock and Kingston 1988), the exposure of 
warm color would enhance such behaviors. However, if a helping 
behavior demands more competence (e.g., giving money to others; 
Tang 1992), the exposure of cool color might enhance such behav-
iors. A series of four studies provide support to our theorizing.

Study 1 demonstrated that a warm (vs. cool or neutral) color 
led to greater helping behavior when it primarily involves time com-
mitment. Participants completed a computer based study, where the 
screen background color was used to manipulate color. The color 
was either warm (yellow) or cool (light blue). The focal task in-
volved having participant imagined three scenarios where they had 
to help a friend, an acquaintance and a stranger in need and their like-
lihood to help was measured. Data revealed that those in the warm 
color condition were more likely to offer help than those in the other 
conditions. Study 2 demonstrated that when the helping context spe-
cifically involved money donation, cool color helped.

Study 3 tested the underlying processes for the above observed 
effects. The study employed a 2 (color: warm vs. cool) X 2 (nature of 
donation: money vs. time) between subjects design. Participants were 
presented with an ad for an NGO seeking help either with volunteer-
ing time or donating money. We replicated findings from previous 
studies, and more importantly demonstrated the process mechanism. 
Specifically, initial evidence suggests that warm (cool) colors make 
people feel warmer (cooler) which then activates warmth (compe-
tence) perceptions, and consequently prompts people to donate more 
of their time (money).

The final study was a field experiment. We manipulated color 
through survey papers. We randomly stopped participants outside of 
a mall and asked them to indicate their intention to donate to an or-
ganization either in terms of money or time. Results replicated our 
lab study.

Eat Sweet, See Deceit: Does Gustatory 
Sweetness Underlie Smile Perception

ExTENDED ABSTRACT
The ability to recognize genuineness in the facial expressions 

of another individual is an important aspect of everyday social and 
consumer functioning, but might this ability be impacted by a per-
son’s chronic desire for or momentary consumption of sugar? In the 
current research we suggest that the gustatory experience of sweet-
ness can satiate a person’s desire for sweetness and as a consequence 
raise the threshold level of what is considered sweet. We further sug-

gest that the detection of sweetness in another person’s emotional 
expressions such as a genuine smile relies on simulating the action 
which may include muscles involved in the gustatory experience of 
sweetness. Thus, once a person has been satiated with sweet foods, 
the person will be less able to detect genuine sweetness in others 
emotional expressions, because being satiated with sweetness raises 
the threshold level of what is considered sweet. 

Recent research suggests the detection of a genuine smile from 
fake may rely on the somatosensory simulation of smiles that en-
ables perceivers to experience the meaning of the smile as genuine 
or non-genuine. The idea is that different facial musculature is in-
volved in expression of different types of emotion, and genuine ver-
sus non-genuine smiles involve the activation of different groups of 
muscles (Frank, Ekman, & Friesen, 1993; Miles & Johnston, 2007). 
A genuine smile has smoother and more regular facial movements 
compared to non-genuine smile (Hess & Kleck, 1994). Moreover, 
simulation of these facial expressions helps perceivers understand 
how that smile feels and to distinguish a genuine smile from a non-
genuine one based on the affective experience produced by simu-
lating it. For example, mimicry helps people distinguish genuine 
smiles from non genuine ones (Niedenthal et al. 2009). Surakka and 
Hietanen (1998) additionally found that objectively genuine smiles 
induced higher pleasurable experience in perceivers than non-gen-
uine smiles. Moreover, restricting a person’s ability to mimic the 
emotional expressions of others by injecting Botox (vs. Restylene) 
reduces the pleasurable experiences associated with seeing smiling 
others (Havas et al. 2010). But might the gustatory experience of 
sweetness also numb these sweet sensations and reduce pleasure as-
sociated with genuine smiles, leading people to see such smiles as 
fake? Two studies investigated this issue.

In Study 1, individual differences of participants in preference 
for sweetened over non-sweetened options were assessed first in a 
multi-part survey. Later, participants viewed 20 clips of smiles with 
10 portraying objectively genuine smile (a.k.a. Duchenne smile) and 
10 portraying objectively non-genuine smile (a.k.a. non-Duchenne 
smile); and indicated the pleasantness of the affective feeling elicited 
by each smile. We hypothesized that people with a stronger sweet-
ness preference would rate others’ smiles as less pleasant because 
the sweet sensation produced by simulated smiles is likely to be 
below their preferred level of sweetness. However, such a relation-
ship, if exists, should hold only when perceivers actually simulate 
the smiles they see. Given that automatic simulation of smile was 
greatly attenuated when viewing Non-Duchenne smiles compared 
to Duchenne ones (Surakka & Hietanen, 1998), we also predicted 
that the negative relationship between preference for sweetness and 
pleasant feeling generated by viewing smile would be stronger for 
Duchenne smiles than Non-Duchenne smile. The results are in sup-
portive of our predictions: for Duchenne smile, a significant negative 
correlation between sweet preference and pleasant feeling elicited by 
the smiles emerged; whereas for non-Duchenne smiles, this negative 
correlation was almost non-existent.

Study 2 was conducted to investigate whether participants’ 
judgment of smile would be affected if their sweet sense were fa-
tigued by ingesting high-sugar content food. Participants were ran-
domly assigned to one of four experimental conditions. Those in a 
sweet or a salty condition were asked to eat high-sugar content and 
high-sodium content snack respectively under the guise of a food 
tasting task. Those in the sweet thoughts (positive affect) or the neu-
tral affect condition completed an essay task, where they were asked 
to write about a past episode where they felt lucky or how to use their 
cellphones to send text message, respectively. After the experimental 
manipulations, participants in all four groups watched the same 20 


