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This research investigates the effect of temporal distance on how consumers “see” the
future through their mind’s eye. Drawing from construal-level and visual perception theo-
ries, we propose that shape (vs. color) is a high-level (vs. low-level) visual feature.
Because construal of the distant (vs. near) future generally focuses on high-level (vs.
low-level) features, when consumers visualize the distant (vs. near) future, they should
engage in processing that captures shape (vs. color): namely, imagery that is relatively
more black and white (vs. colorful). Experiment 1 establishes that shape is a constant
focus of visualization regardless of the temporal distance of future events, whereas the
focus on color decreases as temporal distance increases. Using image matching, image
reconstruction, and behavioral response time measures, respectively, experiments 2A,
2B, 2C, 3, and 4 test and find that participants’ visualization of the distant (vs. near) fu-
ture is increasingly less colorful (i.e., more black and white). Experiment 5 establishes
the underlying mechanism, showing that experimentally directing attention to high-level
(vs. low-level) features directly promotes visualization that is less colorful (i.e., more
black and white). Experiments 6A and 6B apply these findings to visual communica-
tions, suggesting that marketing messages about distant (vs. near) future events lead to
greater willingness to pay when presented alongside black-and-white (vs. color) images.
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Consumers frequently make purchase decisions about
products to be consumed or experienced some time in

the future. Activities such as planning a vacation, deciding
on whether to purchase insurance or a product warranty,
and selecting an appropriate retirement program all require
imagining what the future will look like. Indeed, a common
advertising tactic is to encourage consumers to imagine the
future experience of consuming or interacting with the
advertised product. For example, ads prompt consumers to
imagine themselves in a new car or to picture what their
living rooms would look like with new furniture.
Supporting this marketing practice, research demonstrates
that consumers are more likely to purchase or use products
after they visualize future interactions with those goods
(Babin and Burns 1997; Carroll 1978; Dahl and Hoeffler
2004; Gregory, Cialdini, and Carpenter 1982; Phillips
1996; Phillips, Olson, and Baumgartner 1995). Visualizing
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the future can also motivate consumers to engage in im-
portant future-directed behavior, such as saving for retire-
ment (Hershfield et al. 2011). Future-directed imagery
therefore can play an important role in consumer behavior.

What we investigate in the present article is how con-
sumers form these images of future events and what these
images look like in their mind’s eye. This is a critical ques-
tion given previous work suggesting that advertising ap-
peals are more successful to the degree that marketers can
match the image that their materials conjure with the image
that consumers “see” in their own mind’s eye (Higgins
2000; Petrova and Cialdini 2005; Petty and Wegener 1998;
Zhao, Dahl, and Hoeffler 2014). Then, to develop more ef-
fective advertising appeals, marketers must understand
what consumers see when they imagine the future. What is
surprising is that although there is an extensive body of re-
search in both marketing and psychology that examines
people’s future-directed thinking (Atance and O’Neil
2001; Gilbert and Wilson 2007; Suddendorf and Corballis
2007; Trope, Liberman, and Wakslak 2007), no work to
date has specifically addressed how people visually repre-
sent the future. Thus what people “see” when they are
asked to visualize the future is largely unknown. Our re-
search attempts to fill this gap.

In this article, we focus on the degree to which people’s
visual representations of the future are marked by black
and white (BW) or color. The presence of rods and cones
in the human eye allows people to process both BW and
color visual information, respectively (Gegenfurtner and
Sharpe 2001). Just as the human eye can perceive both BW
versus color stimuli, we propose that the mind’s eye can
similarly construct both BW versus color images. On the
basis of construal-level theory (CLT; Trope and Liberman
2003, 2010), we postulate a novel hypothesis that as the
temporal distance of future events increases (vs. de-
creases), people’s visual representations of these events
will becomes increasingly less colorful (i.e., more BW).

THEORETICAL BACKGROUND

Construal-Level Theory

Central to CLT is the concept of psychological dis-
tance—the removal of an event from direct experience
(Liberman and Trope 2008, 2014; Trope and Liberman
2003, 2010). Events that occur in the distant versus near fu-
ture, for example, are psychologically distant versus near,
respectively. Events can also be psychologically distant
versus near as a function of space (there vs. here), social
distance (you vs. me, them vs. us), and probability (uncer-
tain vs. certain, hypothetical vs. real). People can use their
perceptual systems to construct rich and detailed represen-
tations of events that are directly experienced. To construct
representations of events that extend beyond the scope of
direct perception, however, people must instead use

knowledge stored in memory. A critical challenge people
face is that specific and detailed information about psycho-
logically distant relative to near events is typically un-
known or subject to change.

To address this challenge, CLT suggests that people en-
gage in high-level construal: a representational process that
extracts the abstract and essential elements of events while
ignoring concrete and surface-level details. This process is
functional because the essential features of events tend to
be invariant and apparent across all possible manifestations
of those events. By focusing on invariant essences, high-
level construal allows people to construct representations
of distant events using the information that is available. As
events become more proximal and detailed information be-
come more available, people engage in low-level construal,
a representational process that highlights the concrete and
incidental features of events that render them unique.
Whereas high-level construal allows people to consider re-
mote content that extends beyond direct experience, low-
level construal allows people to tailor their decisions and
actions to the idiosyncratic demands of the immediate
here-and-now (Ledgerwood, Trope, and Liberman 2010;
Trope and Liberman 2010).

Shape versus Color

Research suggests that shape and color comprise two of
the most important elements in visual representation
(Hanna and Remington 1996; Lafer-Sousa and Conway
2013; Tsal and Lavie 1988). They may differ, however, in
their informational value and function. We propose that
whereas shape represents an essential high-level visual fea-
ture of objects and events, color represents an incidental
low-level visual feature.

We highlight two principles from visual perception theo-
ries—the principle of invariance and the principle of essen-
tiality—to support this assertion. First, shape is generally
more resistant to contextual variation relative to color
(Arnheim 1974). The perception of color changes as a
function of viewing angle and surrounding brightness of
the environment. Shape, by contrast, is less affected by
such situational variation and thus represents more invari-
ant information relative to color (Steidle, Werth, and
Hanke 2011). Second, research suggests that people use
shape rather than color to identify objects because it has a
greater power of discrimination (Arnheim 1974;
Biederman 1987; Biederman and Ju 1988; Lowe 1984;
Mapelli and Behrmann 1997). For instance, some early
studies showed that when participants were asked to iden-
tify an ambiguous image (e.g., ink blots), their responses
were predominantly based on the shape rather than the
color of the image (Oeser 1932; Vernon 1933).

The principle of essentiality is further consistent with
the two criteria posited by CLT to distinguish when a fea-
ture can be considered high level versus low level:
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centrality (changing a high-level feature has greater impact
on the meaning of an object than changing a low-level fea-
ture) and subordination (the meaning of low-level features
depends on high-level features more than vice versa; Trope
and Liberman, 2010). First, whereas differences in color
reflect relative differences on a continuous wavelength of
light (e.g., blue vs. red sedan), differences in shape can re-
veal qualitative differences between classes of objects
(sedan vs. SUV). Thus changing the color of an object has
less impact on its meaning than changing its shape. Second,
although color is key to some judgments—such as when the
color of a fruit signals its palatability (e.g., we identify a yel-
low banana to be more edible than a green banana)—shape
plays an even more important role in object identification
because it helps us identify what the fruit is (e.g., a banana
or a grape) in the first place. The color green is diagnostic of
the palatability of banana, but not so much for grape. That
is, the meaning of color (as a low-level feature) will depend
on shape (as a high-level feature) more than vice versa. This
analysis shows that color relative to shape is generally less
effective in conveying the essential nature of objects and is
thus treated as redundant or unnecessary information in ob-
ject identification (Brockmann 1991; Dooley and Harkins
1970; Rossiter 1982).

On the Function of BW versus Color Imagery

To the extent that shape is indeed a high-level visual
feature, and color a low-level visual feature, CLT would
then suggest that temporal distance should moderate the
extent to which people use these two types of information
in the construction of visual representations. When events
are temporally distant, people should engage in high-level
construal, focusing on high-level shape information rela-
tive to low-level color information to generate mental
images. By contrast, when events are temporally proximal,
people should engage in low-level construal, incorporating
low-level color information into their visualizations. This
enhanced focus on shape (relative to color) when visualiz-
ing distant (relative to near) future events should result in
mental images that are increasingly marked by BW rather
than color.

In evaluating this prediction, it is important to consider
the functional basis of visually focusing on shape relative
to color when representing the distant relative to near fu-
ture. When events (e.g., buying a car) are in the distant fu-
ture, detailed information about color (e.g., blue vs. red
car) is generally unavailable and subject to change. Rather
than incorrectly making assumptions about what colors
may be present, it may be more adaptive to construct visual
representations on the basis of information that is more sta-
ble and thus more likely to be true, that is, shape (sedan,
SUV, or truck). Images that are more BW (or less colorful)
should result from this focus on shape rather than color.
However, as color information becomes increasingly

available and reliable with the passage of time, it makes
sense to incorporate this newly acquired information. As
such, it may become increasingly adaptive to engage in
color imagery as events become closer in time.
Metaphorically, just as artists might draw the global shapes
of objects in BW first and then fill in the color details after-
ward, people may first primarily rely on BW to sketch, as
it were, distant future events and then increasingly incorp-
orate color as those events loom closer in time.

Research by Lee et al. (2014) provides some preliminary
evidence consistent with our theoretical framework. They
proposed and found that exposure to BW relative to color
media (e.g., pictures and videos) evoked high-level relative
to low-level construal. This suggests that there is an associ-
ation between BW imagery and high-level construal, and
color imagery and low-level construal. Although evidence
of this association is consistent with the predictions of the
current research, it is important to note that Lee et al.
(2014) tested a hypothesis that is distinct from that of the
present work. First, the present article explores this associ-
ation in the opposite causal direction of Lee et al. (2014)—
that is, we examine the effect of temporal distance (vs.
proximity), and corresponding high-level (vs. low-level)
construal, on BW (vs. color) imagery. Examining this re-
verse causal direction not only reveals the cognitive oper-
ations by which people construct visual representations of
distant versus near future events, but also provides new in-
sight into what those representations “look” like in the
mind’s eye. To the best of our knowledge, the present
work is the first to explore the influence of psychological
distance (and correspondingly, construal level) on visual
representation. Second, whereas Lee et al. (2014) focused
on the use of BW versus color images in visual media, this
article focuses on people’s mental imagery—what they
“see” when they imagine an object or event. Although
related, the two types of imagery are distinct. Finally, al-
though Lee et al. (2014) provide evidence for an associ-
ation between construal level and BW (vs. color) imagery,
the present work proposes a functional account for why
this association exists. Given constraints on the type of vis-
ual information available, it is sensible for people to “see”
the distant (vs. near) future in less colorful (i.e., more BW)
terms. As such, this work goes beyond merely demonstrat-
ing an association between two concepts. Rather, it at-
tempts to articulate why people associate these concepts in
the first place.

The Current Research

Note the following two important points about the cur-
rent research. First, our predictions about what mental
images of the distant versus near future look like are neces-
sarily relative. We cannot logically deduce that distant fu-
ture images will be exclusively BW, whereas near future
images will be vivid color. What we propose instead is that
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given that people are more sensitive to shape relative to
color information as temporal distance increases, their vis-
ual representations of distant relative to near future events
will increasingly appear in BW. We constrain ourselves to
making a relative comparison: the claim that the distant fu-
ture is seen relatively more in BW is essentially the same
as the claim that the distant future is seen relatively less in
color.

Second, it is also worth contrasting our logical argument
from a simpler claim that visualizations of distant relative
to near future events are more impoverished. We do not
dispute that images of the distant relative to near future
may be less rich or nuanced. The key contribution of the
present work, however, is that it highlights what kinds of
visual information are reliable and available over time.
Specifically, by suggesting that shape is a high-level visual
feature and color is a low-level visual feature, we are able
to predict that color will be removed from visual represen-
tations sooner than shape. Thus whereas the simple impov-
erishment mechanism assumes that shape and color will be
discounted at the same rate as temporal distance increases,
our theory contends that increasing temporal distance shifts
people’s focus toward shape (vs. color) and thereby creates
increasingly more BW (i.e., less colorful) imagery.

To test the prediction that people visually represent dis-
tant (vs. near) future events using increasingly more BW
(i.e., less colorful) imagery, we conducted nine experi-
ments. Experiment 1 tests two key assumptions. First, we
seek to provide evidence that shape represents an essential
high-level visual feature, whereas color represents an inci-
dental low-level visual feature. Second, we test whether
temporal distance moderates the extent to which people are
concerned with shape versus color in the construction of
visual representations such that the focus on color relative
to shape decreases more steeply as temporal distance in-
creases. After providing empirical evidence for these as-
sumptions derived from both visual perception and
construal-level theories, we test our focal hypothesis that
people’s visualization of events becomes increasingly less
colorful (i.e., more BW) as these events extend into the fu-
ture in experiments 2A, 2B, 2C, 3, and 4. Experiments 2
and 3 ask participants to visualize distant (vs. near) future
events and assess to what extent those visual representa-
tions become less colorful (i.e., more BW). Whereas the
methodology of experiments 2 and 3 relies on introspec-
tion, experiment 4 tests our hypothesis behaviorally by
using a reaction time-based performance task (i.e., the
Implicit Association Test [IAT]; Greenwald, Nosek, and
Banaji 2003). Experiment 5 serves as a test of mechanism.
We propose that temporal distance shifts the relative atten-
tion to high-level shape versus low-level color information.
To the extent that this is true, directly manipulating peo-
ple’s attention to high-level versus low-level features
should produce similar effects as time on BW versus color
imagery. Finally, experiments 6A and 6B explore the

implications of visualizing the distant versus near future in-

creasingly in BW versus color for consumer behavior.

Given that matching messages to message recipients’ men-

tal representations enhances persuasion (Cesario, Higgins,

and Scholer 2008; Katz 1960; Petrova and Cialdini 2005;

Petty and Wegener 1998; Snyder and DeBono 1985;

Thompson and Hamilton 2006; Zhao et al. 2014), market-

ing appeals concerning distant (vs. near) future events

should increase product evaluations and willingness to pay

(WTP) when accompanied by BW relative to color

imagery.
All experiments reported in this article were computer

mediated. Participants of experiment 2C and experiment

6A were Amazon Mechanical Turk workers who com-

pleted the study for payment. Participants of all the other

experiments were undergraduate students recruited from an

introductory marketing class who took part in the study in

exchange for partial course credit. Most experiments were

conducted in a laboratory; the sample size was determined

by recruiting as many participants as possible in one day in

our lab, with a minimum requirement of 35 participants per

cell. The exceptions were three online studies—experiment

2C, experiment 5, and experiment 6A—for which we ad-

justed our “stop rules” of data collection: recruiting as

many participants as possible within a predetermined time

window, with a minimum requirement of 35 participants

per cell.
Among the nine experiments reported, experiments 2A,

2B, 2C, 4, and 5 all employed a design in which each par-

ticipant responded to multiple stimuli. Following the rec-

ommendations by Judd, Westfall, and Kenny (2012), we

analyzed these multi-stimulus experiments using multilevel

modeling that treats both participants and stimuli as ran-

dom effects. Traditional analysis of variance (ANOVA)

approaches treat participants as random but ignore the ran-

dom effects due to stimuli (i.e., average the responses of

individual participants across stimuli and analyze these re-

sulting averages), leading to increased type 1 error rate and

more biased effect size estimates. Data were also analyzed

using traditional ANOVAs, which produced similar statis-

tically significant results (the online attachment provides

details). For experiment 4 (the IAT), we analyzed partici-

pants’ reaction times using multilevel modeling and the

standard D-score algorithm recommended by Greenwald

and colleagues (2003). Both methods yielded similar statis-

tically significant results. To be consistent with the conven-

tional practices in the field, we report the D-score analysis

(the online attachment lists the multilevel modeling ana-

lysis results).

EXPERIMENT 1

The purpose of this first study was to assess two asser-

tions. First, we tested our proposition that shape represents
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a high-level visual feature and color represents a low-level

visual feature. Second, we tested the prediction that tem-

poral distance moderates people’s sensitivity to shape ver-

sus color such that the influence of color, as a low-level

visual feature, in the generation of visual representations

should decrease more rapidly over time relative to shape as

a high-level visual feature.

Method

Experiment 1 (N ¼ 228, 106 females) utilized a 2 (tem-
poral distance: distant vs. near) � 2 (product feature: shape

vs. color) mixed design. Temporal distance was a between-

subjects factor and product feature was a within-subject

factor. Upon arrival, participants were informed that the

study was to collect their thoughts on electric cars. We pre-

sented a cover story in which Elon Musk, the cofounder

and CEO of Tesla Motors, announced that he would give

away 10 cars. We then asked participants to imagine that

they were one of the winners of the latest design of Tesla

and would be given the car five years later (vs. the next
day). We also instructed them to spend a few minutes visu-

alizing the car in their mind and then write down three

things they would do with the new Tesla they would be

receiving. An image of a calendar with the car arrival date

circled in red accompanied the instruction; in the distant

(near) future condition, the circled date was exactly five

years later (the following day).
After the visualization task, participants engaged in a

bidding game frequently used in literature to elicit WTP

values. Participants first learned that they could ask Elon

Musk questions about the car they would be receiving five

years later (vs. the next day). However, they had to pay for

each answer, and Musk won’t answer their question if they

pay too low. Therefore, their strategy was to make the best

offer they could make for car features they were really con-

cerned about at the moment, and lower offers for features

they would like to know but would be okay if Musk did not

take their offer. We then presented six car features includ-

ing the shape of the car and the color of the car and asked

participants to indicate how much they would be willing to

pay (between $0 and $500) to get information on each fea-

ture. They were told to indicate WTP for at least three

features.
Afterward, participants indicated the extent to which

they focused on the shape of the car when they visualized

the car in their mind on a 9 point scale (1 ¼ No, not at all;

9 ¼ Yes, very much). The same question was repeated for

the color of the car. Finally, participants’ prior knowledge

about Tesla, Elon Musk, and electric cars was assessed;

their demographic information was also collected. None of

these potential covariates was significant, so these vari-

ables are discussed further.

Results and Discussion

We subjected participants’ ratings on how much they
focused on shape versus color while visualizing the car to a
2 � 2 repeated measures ANOVA. The analysis revealed a
significant main effect of product feature (F(1, 226) ¼
47.76, p < .0001, d ¼ .68). In general, participants focused
more on shape (M ¼ 6.59, SD¼ 1.81) than on color (M ¼
5.25, SD¼ 2.33) when they visualized the car in their
mind. This finding supported the assertion that whereas
shape is a high-level feature, color is a low-level feature.

Importantly, this main effect was qualified by a signifi-
cant two-way interaction (F(1, 226) ¼ 4.87, p ¼ .028, d ¼
.20; figure 1A). Planned comparisons indicated that
whereas participants’ focus on shape stayed unchanged
across the distant and near future conditions (Mdistant ¼
6.62, SDdistant ¼ 1.67 vs. Mnear ¼ 6.57, SDnear ¼ 1.94;
t(226) ¼ .20, p ¼ .844), their focus on color decreased
over time (Mdistant ¼ 4.85, SDdistant ¼ 2.27 vs. Mnear ¼
5.65, SDnear ¼ 2.34; t(226) ¼ �2.92, p ¼ .004, d ¼ .28).
These results thus confirmed our prediction that the atten-
tion people place on color declines more rapidly over time
relative to shape. Looking at the results in a different way,
people’s relative attention to shape versus color increases
over time because the difference between shape and color
in self-reported focus of visualization was much greater in
the distant future (D ¼ 1.77; t(226) ¼ 6.42, p < .0001, d ¼
.58) compared to the near future condition (D ¼ .91; t(226)
¼ 3.34, p ¼ .001, d ¼ .28).

Because participants were not required to indicate WTP
for all car features, 47 of them did not indicate WTP for in-
formation on shape or/and color (15 for shape and 43 for
color), leaving us a total of 181 data points. We used a
base-10 logarithmic transformation to adjust for excessive
positive skew in the reported WTP values. For ease of in-
terpretation, however, all descriptive statistics are still pre-
sented in raw dollars. A similar ANOVA conducted on the
data produced a similar pattern of results. The main effect
of product feature was significant (F (1, 179) ¼ 27.90, p <
.0001, d ¼ .54) such that in general, participants indicated
a higher WTP for information on shape (M ¼ $210.27, SD
¼ $145.72) than on color (M ¼ $130.52, SD ¼ $122.50),
suggesting that they considered shape as a more essential
high-level feature compared to color.

Again, this main effect was qualified by a significant
two-way interaction (F (1, 179) ¼ 4.87, p ¼ .029, d ¼ .20;
figure 1B). Planned comparisons showed that whereas
WTP for shape was fairly constant across the distant and
near future conditions (Mdistant ¼ $221.44, SDdistant ¼
$136.08 vs. Mnear ¼ $199.30, SDnear ¼ $154.43; t(179) ¼
.62, p ¼ .533), the WTP for color was much lower in the
distant future condition, relative to the near future condi-
tion (Mdistant ¼ $110.71, SDdistant ¼ $106.17 vs. Mnear ¼
$150.13, SDnear ¼ $134.45; t(179) ¼ �2.43, p ¼ .016, d ¼
.20). Put differently, the relative focus on shape versus
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color increases over time as the difference between shape
and color in WTP was much greater in the distant future (D
¼ $110.73; t(179) ¼ 5.43, p < .0001, d ¼ .41) compared
to the near future condition (D ¼ $49.17; t(179) ¼ 2.16, p
¼ .032, d ¼ .20).

Thus using two different measures (self-reported focus

of visualization and WTP), this study established shape as
a high-level feature and color as a low-level feature and

that the relative weight placed on these two types of visual
information changes as a function of temporal distance
(with less weight placed on color relative to shape as tem-

poral distance increases). In the subsequent experiments,
we examine the consequences that this shift in focus on

shape versus color as a function of temporal distance has
for what people’s visual representations of the distant ver-

sus near future “look” like.

EXPERIMENT 2A

To the extent that people focus on shape relative to

color with increasing temporal distance (as showed in ex-
periment 1), their visual representations of distant future
events should be characterized more by BW imagery, a

mode of imagery that captures shape but not color. By
contrast, to the extent that people increasingly attend to

color with decreasing temporal distance, their visual rep-
resentations of near future events should be characterized

more by color imagery. In experiments 2A, 2B, and 2C,

we manipulated whether people imagined distant (vs.

near) future events and assessed to what degree their vis-

ual representations became less colorful (i.e., more BW).

As an assessment of imagery, we provided participants

with several versions of a picture that varied in color sat-

uration level and asked them to indicate which picture

best matched the image of the event they had created in

their mind. We predicted that those imaging events occur-

ring in the distant rather than near future would select

images with lower saturation levels (and thus appeared

less colorful and more BW).

Method

Experiment 2A (N ¼ 108, 59 females) utilized a one-
way (temporal distance: distant vs. near) between-subjects

design. We introduced the study as one designed to exam-

ine how people imagine the future. We asked participants

to imagine three different scenarios (e.g., staying in a hotel

for two nights, going to a theater to watch a movie, going

to a park for a picnic) as taking place a year from now (vs.

a week from now). We instructed them to “take a snapshot

of the scene” in their mind, and then presented them with

three versions of the same photo, varying in color satur-

ation level (low vs. medium vs. high; figure 2). As the sat-

uration level decreases, images appear less colorful. As the

saturation level approaches 0% (as in our low-saturation

version of photos), images appear BW. Participants then

FIGURE 1

TEMPORAL DISTANCE MODERATES THE FOCUS OF VISUALIZATION (A) AND WTP FOR INFORMATION (B) ON SHAPE VERSUS
COLOR
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indicated which image most closely resembled what they

had imagined. We created two random scenario orders and

counterbalanced these between subjects.

Results and Discussion

As discussed previously, because each participant re-

sponded to multiple stimuli (three different scenarios in

this study), we analyzed the data using multilevel modeling

to take into consideration the systematic variation between

stimuli (Judd et al. 2012). Specifically, we coded responses

such that choices of low-, medium-, and high-saturation

pictures were given the values of 1, 2, and 3, respectively.

We then regressed participants’ image choices on temporal

distance while statistically adjusting for the unique effects

of scenario, participant, and block order. Scenario was

entered as a within-subject (level 1) variable, and temporal

distance, participant, and block order were entered as
between-subjects (level 2) variables. This analysis showed
that participants were more likely to select a low-saturation
picture when they imagined the distant future (M ¼ 2.08,
SD ¼ .70) compared to near future events (M ¼ 2.28, SD
¼ .69; c¼�.10, SE ¼ .04, t(104.97) ¼ 2.26, p ¼ .03).

Although experiment 2A provides initial evidence that
people’s visualization of the distant (vs. near) future is in-
creasingly less colorful (i.e., more BW), it is possible that
the result reflects methodological artifacts. For example,
we manipulated temporal distance using a between-
subjects design, which may have introduced a shifting
standard or response bias. We also had participants im-
agine only three scenarios; a more robust sample might be
preferable. We thus attempted to replicate these findings in
experiment 2B using a within-subject design and a larger
set of scenarios.

FIGURE 2

MEASURES USED IN EXPERIMENT 2A

LEE ET AL. 7
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EXPERIMENT 2B

Method

In experiment 2B (N ¼ 194, 86 females), participants
were asked to imagine 50 scenarios (e.g., please imagine
that you are seeing a boy who is reading a book; the appen-
dix describes all scenarios). These scenarios were divided
into two blocks of 25 scenarios each. In the first block, par-
ticipants imagined the events taking place in the distant fu-
ture (“five years from today”), whereas in the second
block, they imagined the events taking place in the near fu-
ture (“tomorrow”). Block order was counterbalanced be-
tween subjects. After visualizing each scenario,
participants were shown four versions of a picture, varying
only in color saturation level, that depicted the imagined
event. Again, the lowest saturation level approached 0%
saturation and appeared BW. Participants indicated which
picture best matched the image in their mind.

Results and Discussion

We coded responses using the values 1 to 4, such that
the selections of images marked by increasing color satur-
ation levels were given larger numbers. We then analyzed
our data using multilevel modeling. We regressed partici-
pants’ image choice on temporal distance while statistic-
ally adjusting for the unique effects of scenario,
participant, and block order. Scenario and temporal dis-
tance were entered as within-subject (level 1) variables,
and participant and block order were entered as between-
subjects (level 2) variables. A programming error inadvert-
ently led one scenario to be omitted during the experiment.
We thus included a total of 49 scenarios in our analysis. As
expected, participants were more likely to select a low-sat-
uration picture when they imagined the distant future (M ¼
3.10, SD ¼ .82) compared to near future events (M ¼ 3.17,
SD ¼ .75; c¼�.03, SE ¼ .007, t(9309) ¼ 4.63, p <
.0001). These results replicate the results of experiment
2A, suggesting that visual representations of the distant
versus near future are relatively characterized by BW ver-
sus color imagery.

EXPERIMENT 2C

Although experiments 2A and 2B support our focal hy-
pothesis that temporal distance influences the degree to
which people’s visual representations appear less colorful
or more BW, there are some potential alternative explan-
ations. The relative absence of color in visual representa-
tions of the distant versus near future may have resulted
from impoverished representations caused by lower levels
of motivation and ease in the visualization process. We do
not dismiss these as potential explanations. We suggest,
however, that the effect of temporal distance on BW rela-
tive to color imagery results from a distinct mechanism,

that is, a shift in the focus on high-level relative to low-
level visual features. To rule out these alternative explan-
ations, we conducted experiment 2C to examine whether
motivation and ease in visualizing distant relative to near
future events indeed affect whether visual representations
appear less colorful or more BW. Second and more import-
antly, we tested whether there would be an effect of tem-
poral distance on mental imagery even after controlling for
these alternative mechanisms. This way, we could empiric-
ally assess to what degree these alternative explanations
account for the phenomenon we demonstrated in our previ-
ous studies.

Method

Experiment 2C (N ¼ 99, 41 females) was modeled after
experiment 2B. We selected the first 10 scenarios from the
50 scenarios used in experiment 2B to shorten the duration
of the experiment. These 10 scenarios were divided into
two blocks of five scenarios each. In the first block, partici-
pants imagined the events taking place in the distant future
(“five years from today”), whereas in the second block,
they imagined the events taking place in the near future
(“tomorrow”). Block order was counterbalanced between
subjects. The assessment of visual representation was the
same as in experiment 2B. Importantly, after visualizing
each scenario and indicating which of the four pictures
best matched the image in their mind, participants reported
their motivation and ease in visualizing the event by rating
how much they agreed with each of the five statements
(table 1) on a 7 point scale (1 ¼ Strongly disagree, 7 ¼
Strongly agree).

Results and Discussion

We coded responses to the visualization task using the
values 1 to 4, such that the selections of images marked by
increasing color saturation levels were given larger num-
bers. We then analyzed our data using multilevel modeling
as in experiment 2B. Analyses revealed the consistent pat-
tern with experiment 2B. Participants were more likely to
select a low-saturation picture when they imagined distant
future (M ¼ 2.80, SD¼ 1.00) compared to near future

TABLE 1

FACTOR ANALYSIS RESULTS

Factor loading

Perceived ease Motivation

It was difficult to visualize the scene.
(reverse coded)

.7058 .0888

I could clearly visualize the scene. .8304 .2744
I was motivated in visualizing the scene. .2650 .6766
I put much effort in visualizing the scene. .1077 .6468
I was able to “see” the scene in my mind. .7896 .3174

8 JOURNAL OF CONSUMER RESEARCH
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events (M ¼ 3.00, SD ¼ .92; c¼�.10, SE ¼ .02, t(880.9)

¼ 4.44, p < .0001).
A principal axis factor analysis with varimax rotation

was performed on ratings provided for the five statements.

Inspection of the eigenvalues and factor loadings suggested

that two distinct factors underlie these items (table 1).

Items 1, 2, and 5 loaded on the first factor that we inter-

preted as an index of perceived ease (Cronbach a ¼ .86).

Items 3 and 4 loaded on the second factor, which we inter-

preted as an index of motivation (Cronbach a ¼ .73). The

average rating on the perceived ease index was higher in

the near future relative to the distant future condition (M

distant ¼ 5.69, SD distant ¼ 1.29 vs. Mnear ¼ 5.90, SDnear ¼
1.16; c¼�.11, SE ¼ .02, t(880.9) ¼ 4.64, p < .0001). The

average rating on the motivation index was also higher in

the near future compared to the distant future condition

(Mdistant ¼ 5.52, SDdistant ¼ 1.24 vs. Mnear ¼ 5.59, SDnear ¼
1.23; c¼�.03, SE ¼ .02, t(880.8) ¼ 1.97, p ¼ .05).

As a critical test, we included these two factors as cova-

riates in our multilevel modeling and found that temporal

distance still affected participants’ picture choices

(c¼�.06, SE ¼ .02, t(884.4) ¼ 2.99, p ¼ .003) even after

we controlled for the effects of motivation (c¼�.09, SE ¼
.02, t(881.9) ¼ 4.21, p < .0001) and perceived ease

(c¼�.06, SE ¼ .02, t(884.7) ¼ 3.02, p ¼ .003) in visual-

ization. The fact that even after statistically adjusting for

the effect of perceived ease and motivation, visual repre-

sentations of distant (vs. near) future events were neverthe-

less increasingly less colorful (i.e., more BW) suggests that

these alternative mechanisms cannot fully account for our

proposed effect. This finding distinguishes our construal-

level– inspired account from a more general impoverish-

ment explanation. Whereas the impoverishment explan-

ation (based on the assumption that temporal distance

reduces motivation and ease of visualization) suggests that

all information (e.g., both shape and color) will be dis-

counted at the same rate as temporal distance increases,

our account contends that secondary information (e.g.,

color) will be discounted more rapidly relative to primary

information (e.g., shape). That there is an effect of distance

on people’s visual representations after controlling for mo-

tivation and ease of visualization suggests that an impover-

ishment mechanism is not the sole mediator of our

documented effect.

EXPERIMENT 3

Although experiments 2A, 2B, and 2C provided the first

direct evidence that people’s visualization of the distant

(vs. near) future is increasingly less colorful (i.e., more

BW) imagery, they relied on an image matching method

that requires participants to select a picture that best

matches how they visualized an event. Although this meth-

odology is commonly used to assess visual representations

(Epley and Whitchurch 2008; Zell and Balcetis 2012), it is
possible that some methodological artifacts of the task pro-
duced our results. For example, people may have selected
more BW pictures not because they imagined the events in
BW, but because they imagined the events in different col-
ors than those presented in the target pictures. To address
this concern, we attempted to replicate these findings in ex-
periment 3 using an image reconstruction method. That is,
we asked participants to imagine an event in the distant
versus near future, and then we provided participants with
several color pencils with which to complete a line drawing
that depicted the imagined event. We would expect that
those who imagined the event occurring in the distant ver-
sus near future to use less color when completing the
drawing.

Method

Experiment 3 (N ¼ 159, 59 females) used a one-way
(temporal distance: distant vs. near) between-subjects de-
sign. As in experiments 2A, 2B, and 2C, we introduced our
study as one designed to examine how people imagine the
future. To strengthen the temporal distance manipulation,
we first asked participants to imagine what they will be
doing five years from today versus a week from today. To
encourage elaboration, we asked participants to spend
60 seconds on writing in response to this prompt. When
this time elapsed, the computer proceeded to the next task.

Participants were then asked to imagine meeting a new
neighbor who just moved to the neighborhood in which
they will be living five years from now (vs. are currently
living). We asked participants to imagine that this new
neighbor is planning a housewarming party over the up-
coming weekend and invites them to attend. She just fin-
ished decorating her living room and describes her new
living room as follows:

My living room has a wooden floor, and the main area is

covered by a carpet. On the carpet, there are a sofa and a big

sofa table. Beside this sofa, there is a small side table with a

lamp. Also, a big flower painting is displayed above the

sofa. In the back side of the room, there are a window above

a drawer and three small paintings near an armchair.

After providing this description, we asked participants to
close their eyes and imagine visiting their new neighbor’s
house and seeing the living room five years from now (vs.
this upcoming weekend). We then provided a line drawing
of the room (figure 3) and instructed them to color the
drawing as they imagined it in their mind. We provided
each participant with 10 color pencils. Five of these pencils
were of grayscale colors (light gray, 10% French gray,
50% warm gray, 70% French gray, and black), whereas the
other five pencils were of chromatic colors (red, yellow,
green, blue, and violet). The dependent variable of interest
was the use of grayscale versus chromatic colors.

LEE ET AL. 9
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Results and Discussion

We identified a total of 15 items that could be colored in

the line drawing. A research assistant blind to conditions

and hypotheses counted the number of items that were col-

ored with grayscale pencils, colored with chromatic pen-

cils, and left blank. First, we found that the number of

items left empty was not significantly different across con-

ditions (Mdistant ¼ 8.03, SDdistant ¼ 2.89 vs. Mnear ¼ 7.30,

SDnear ¼ 3.45; F(1, 157) ¼ 2.04, p ¼ .15). We then ana-

lyzed the items colored using a 2 (temporal distance: dis-

tant vs. near) � 2 (pencil color: grayscale vs. chromatic)

repeated-measure ANOVA with temporal distance as a

between-subjects factor and pencil color as a within-

subject factor. The analysis revealed a significant main ef-

fect of pencil color (Mgrayscale ¼ 3.09, SDgrayscale ¼ 2.19 vs.

Mchromatic ¼ 4.25, SD chromatic ¼ 2.10; F(1, 157) ¼ 26.39, p
< .0001, d ¼ .54), suggesting that participants in general

used more chromatic pencils than grayscale pencils to

color the line drawing picture. Critically, the interaction

between temporal distance and pencil color was also sig-

nificant (F(1, 157) ¼ 4.62, p ¼ .03, d ¼ .35). Planned com-

parisons indicated that the tendency to use chromatic

pencils was weaker in the distant future (Mgrayscale ¼ 3.15,

SDgrayscale ¼ 2.16 vs. Mchromatic ¼ 3.83, SD chromatic ¼
1.66; t(157) ¼ 2.12, p ¼ .04, d ¼ .27) compared to the near

future condition (Mgrayscale ¼ 3.03, SDgrayscale ¼ 2.24 vs.

Mchromatic ¼ 4.67, SDchromatic ¼ 2.41; t(157) ¼ 5.14, p <
.0001, d ¼ .64). To capture the relative usage of grayscale

(vs. chromatic) pencils, for each participant we computed

the percentage of items colored by grayscale (vs.

chromatic) pencils. Consistently, the average percentage
across participants was higher in the distant future (Mdistant

¼ 43.27%, SDdistant ¼ 18.12%) compared to the near future
condition (Mnear ¼ 37.43%, SDnear ¼ 20.07%; F(1, 157) ¼
3.71, p ¼ .06, d ¼ .30). This finding, that participants re-
produced their visual representations of distant relative to
near future events using fewer colors, conceptually repli-
cates experiment 2 using an alternative methodology.

EXPERIMENT 4

Although experiments 2A, 2B, 2C, and 3 all supported
our focal hypothesis that people’s visualization of the dis-
tant (vs. near) future is increasingly less colorful (i.e., more
BW), they all relied on methods that require introspection.
Experiment 4 was designed to provide evidence using a be-
havioral measure that does not require such explicit intro-
spection, namely the IAT (Greenwald et al. 2003). The
IAT uses reaction times to measure the strength of associ-
ation between different concepts. Stimuli in the IAT are
presented in rapid succession and participants promptly
categorize these stimuli into one of two categories, which
are mapped onto the same set of response keys. People
tend to respond more quickly when two cognitively associ-
ated categories are both mapped onto the same key. Faster
responses indicate that people cognitively associate the
two categories. We hypothesized that if people to a greater
extent visualize the distant (vs. near) future in BW (vs.
color), an association between the concepts of distant (vs.
near) future and BW (vs. color) should be formed. As such,
participants should be faster in categorizing BW pictures

FIGURE 3

LINE DRAWING USED IN EXPERIMENT 3
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and distant future-related concepts (and color pictures and

near future-related concepts) than BW pictures and near

future-related concepts (and color pictures and distant

future-related concepts).

Method

The IAT (N ¼ 159, 93 females) presented participants
with stimuli relevant to the categories of distant versus

near future and BW versus color. For the categories of dis-

tant versus near future, participants saw four words related

to the concept of distant future (later, future, delay, and

long term) and four words related to the concept of near fu-

ture (now, present, immediate, and short term). For the cat-

egories of BW versus color, participants saw six pictures,

each presented in both BW and color (figure 4).
Instructions regarding the key and item assignments

were presented at the beginning of each block. The first

two blocks of the IAT were practice blocks: Block 1

required categorizing pictures as either “BW” or “color,”

and block 2 required categorizing words as either “distant”

or “near.” Blocks 3 and 4 were combined critical blocks in

which BW was paired with distant and color was paired

with near (or vice versa, counterbalanced between sub-

jects). Specifically, responses for BW and distant were as-

signed to one key, whereas responses for color and near

were assigned to the other key. Block 5 was another prac-

tice block, with the key pairings reversed from block 1.

Blocks 6 and 7 reversed the key assignments of blocks 3

and 4 (i.e., color paired with distant and BW paired with

near, or vice versa). Blocks 3 and 4 were identified as com-

patible blocks because the categorization task was consist-

ent with our hypothesis, whereas blocks 6 and 7 were

identified as incompatible blocks because the categoriza-

tion task was opposite to our hypothesis. To ensure that

any effect did not depend on the order of blocks, block

order (compatible vs. incompatible blocks) was counterbal-

anced between subjects. Participants were instructed to

complete each trial as quickly and as accurately as they

could.

Results and Discussion

We analyzed IAT responses using the D-score algorithm

with a 600 ms penalty for incorrect responses (Greenwald

et al. 2003). D-scores were calculated such that higher

scores indicated greater strength of associations between

the concepts of BW and distant future (and color and near

future) compared to color and distant future (and BW and

near future). As predicted, people were faster during com-

patible blocks (categorizing BW pictures with distant fu-

ture, and color with near future) than during incompatible

blocks (categorizing BW pictures with near future, and

color with distant future; Mcompatible ¼ 821.13, SDcompatible

¼ 811.45 vs. Mincompatible ¼ 848.17, SDincompatible ¼
834.13), and this difference was statistically significant as

the mean D-score significantly differed from zero (Md ¼
.12, SDd ¼ .53; t(158) ¼ 2.88, p ¼ .005, d ¼ .45). That

FIGURE 4

COLOR VERSION OF STIUMULI USED IN IAT

LEE ET AL. 11
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pairing BW (vs. color) with distant (vs. near) future facili-

tated IAT performance suggests that people indeed associ-

ate these two concepts.
That people cognitively associate BW (vs. color) im-

agery with the distant (vs. near) future is consistent with

our hypothesis that people’s visualization of the distant (vs.

near) future is increasingly more BW or less colorful.

Importantly, this finding conceptually replicates experi-

ments 2A, 2B, 2C, and 3 using methodology that does not

require introspection. Thus the effect of temporal distance

on BW versus color imagery appears to be robust across di-

verse methodologies.

EXPERIMENT 5

The results of experiments 2, 3, and 4 suggested that

people’s visual representations of distant (vs. near) future

events are increasingly more BW or less colorful. The goal

of experiment 5 was to build on the results of experiment 1

and to provide further evidence for the proposed mechan-

ism. Experiment 1 demonstrated that temporal distance

leads people to focus on high-level (shape) relative to low-

level (color) visual information. In experiment 5, we dir-

ectly manipulated participants’ attention to the high-level

versus low-level features of an event by experimentally

inducing high-level versus low-level construal.

Manipulating people’s attention to these features via con-

strual should have analogous effects on BW versus color

imagery as manipulating temporal distance.

Method

Experiment 5 (N ¼ 286, 112 females) was modeled
after experiment 2B. We informed participants that we

were interested in understanding how people visualize

events. We then asked them to imagine four scenarios

(vacuuming the floor, brushing teeth, watering plants, and

measuring a room). Critically, we manipulated attention to

high-level versus low-level features by describing the scen-

arios in a manner that highlighted their superordinate high-

level ends (e.g., “Please imagine that you are watching a

lady clean her house to show her cleanliness.”) versus their

subordinate low-level means (e.g., “Please imagine that

you are watching a lady vacuum the floor in her living

room”; table 2). Previous research has shown that directing

attention to these “why” versus “how” aspects can induce

high-level versus low-level construal, respectively, which

in turn impacts attention to the high-level versus low-level

features of events more broadly (Burgoon, Henderson, and

Markman 2013; Freitas, Gollwitzer, and Trope 2004;

Fujita et al. 2006).
We manipulated construal level within subjects using a

blocked design with block order counterbalanced between

subjects. In the first block, participants imagined two scen-

arios described in high-level terms, whereas in the second

block, they imagined two scenarios described in low-level

terms (or vice versa). Scenario order (irrespective of condi-

tion) was held constant across all participants. After visual-

izing each scenario, participants were shown four versions

of the same picture that depicted the imagined event with

different color saturation levels and were asked to indicate

the picture that best matched the image they had created in

their mind. Again, the lowest saturation level approached

0% saturation and appeared BW.

Results and Discussion

We coded responses using the values 1 to 4, such that

the selections of images marked by increasing color satur-

ation levels were given larger numbers. We then analyzed

our data using multilevel modeling. We regressed partici-

pants’ picture choice on a construal level while statistically

adjusting for the unique effects of scenario, participant,

and block order. Scenario and construal level were entered

as within-subject (level 1) variables, and participant and

block order were entered as between-subjects (level 2)

variables. As predicted, participants were more likely to

choose low-saturation pictures when they were led to focus

on the high-level “why” aspects (M ¼ 2.97, SD ¼ .82) ra-

ther than the low-level “how” aspects (M ¼ 3.07, SD ¼
.76; c¼�.05, SE ¼ .02, t(856.9)¼ 2.56, p ¼ .01). This

suggests that experimentally directing attention to the

high-level versus low-level features rendered participants’

visualization of events increasingly more BW or less

TABLE 2

SCENARIOS AND THEIR DESCRIPTIONS USED IN EXPERIMENT 5

Scenario Descriptions Inducing high-level [vs. low-level] construal

Vacuuming the floor Please imagine that you are watching a lady clean her house to show her cleanliness [vs. a lady vacuum the floor in
her living room].

Brushing teeth Please imagine that you are watching a boy brush his teeth to prevent tooth decay [vs. a boy move a toothbrush
around in his mouth].

Watering plants Please imagine that you are watching a grandfather care for his houseplants to make his garden look nice [vs. a
grandfather water plants in his garden].

Measuring a room Please imagine that you are watching a man prepare for remodeling [vs. a man measure a room using a yard stick].
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colorful. Combined with the results of experiment 1, ex-

periment 5 provides further evidence for our proposed

mechanism that the effect of temporal distance on visual

imagery is mediated by changes in attention to essential

(high-level) versus incidental (low-level) visual features of

events.

EXPERIMENT 6A

In experiments 6A and 6B, we sought to explore some

of the implications of representing distant relative to near

future events increasingly in BW rather than color for con-

sumer behavior. Research suggests that marketing appeals

that capture or “match” some feature of the recipient tend

to produce greater attitude change (Cesario et al. 2008;

Katz 1960; Petty and Wegener 1998; Snyder and DeBono

1985). In the CLT literature, for example, research sug-

gests that marketing materials concerning distant versus

near future events were more effective when they directed

attention to the high-level versus low-level features of

those events, respectively (Fujita et al. 2008; Kim, Rao,

and Lee 2009; Tsai and Thomas 2011). This presumably

occurs because the high-level versus low-level messages

highlight the very features that people naturally attend to

when thinking about distant versus near future events.

Such matching effects can lead to greater attitude change

via misattributions of conceptual fluency (Kim et al. 2009)

and via greater attention to and cognitive scrutiny of the

appeals (Fujita et al. 2008). Thus given that people tend to

visualize distant versus near future events increasingly in

BW rather than color, communication appeals about distant

versus near future events should be more effective when

accompanied by BW rather than color images.

Method

Experiment 6A (N ¼ 140, 66 females) employed a 2
(temporal distance: distant vs. near) � 2 (imagery format:

BW vs. color) between-subjects design. Adapting materials

used in previous research (Fujita et al. 2008), we told par-

ticipants that we need their help in testing the materials to

be used in a fund-raiser for a wildlife conservation organ-

ization (e.g., Save the Orcas Fund). Critically, to manipu-

late temporal distance, the fund-raising event was

described as taking place either a few years from now or a
few days from now. Participants were then presented with a

brief description about orcas and the wildlife charity:

Orcas are large, stocky, heavy creatures easily recognized

by their distinctive jet-black, white, and gray markings.

Save the Orcas Fund is an initiative dedicated to raising

money to help protect orcas (“killer whales”). With the start

of this fund-raising campaign in a few years (vs. in a few

days), Save the Orcas Fund hopes to raise enough money to

help orcas in a meaningful, long-lasting way.

On the next page, we presented a BW versus color picture
of a group of orcas and asked participants to indicate how
much (in US dollars) they would be willing to donate to the
Save the Orcas Fund a few years (vs. days) from now. To fa-
cilitate the misattribution of any conceptual fluency from
the match between temporal distance and imagery format to
their attitudes (Kim et al. 2009) we instructed participants to
rely on their feelings to answer this question.

Results and Discussion

We used a base-10 logarithmic transformation to adjust
for excessive positive skew in the reported amount of do-
nation while excluding one outlier who indicated an
amount more than 3 SDs from the sample mean. We ana-
lyzed these data using a 2 � 2 between-subjects ANOVA.
For ease of interpretation, all descriptive statistics are pre-
sented in raw dollars. Analyses revealed a significant main
effect of temporal distance (F(1, 135) ¼ 18.14, p < .0001,
d ¼ .72). Participants were willing to donate more in the
distant future (M ¼ $20.11, SD ¼ $23.83) compared to the
near future condition (M ¼ $7.42, SD ¼ $10.50). Analyses
also revealed a significant interaction between temporal
distance and imagery format (F(1, 135) ¼ 6.61, p ¼ .01, d
¼ .45; figure 5). Even with the inclusion of the one outlier,
the interaction remained significant (F(1, 136) ¼ 4.72, p ¼
.03, d ¼ .37). Planned comparisons indicated that partici-
pants in the distant future condition were willing to donate
more when the message was accompanied by BW (Mbw ¼
$26.86, SDbw ¼ $29.38) relative to color imagery (Mco ¼
$13.35, SDco ¼ $13.36; t(135) ¼ 1.94, p ¼ .05, d ¼ .32).
By contrast, participants in the near future condition indi-
cated a marginally greater willingness to donate when the
message was accompanied by color (Mco ¼ $9.34, SDco ¼

FIGURE 5

TEMPORAL DISTANCE MODERATES THE EFFECTIVENESS OF
MESSAGES USED BW VERSUS COLOR
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$12.06) rather than BW imagery (Mbw¼ $5.50, SDbw¼
$7.57; t(135) ¼ 1.71, p ¼ .09, d ¼ .30). These findings
suggest that marketing appeals concerning distant (vs.
near) future events can be more effective when presented
alongside imagery that is BW (vs. color).

EXPERIMENT 6B

Experiment 6A showed that a match between imagery for-
mat and temporal distance increases the effectiveness of mar-
keting appeals in charity donation domain. Yet one might
question the robustness of the effect, given that the target of
the marketing materials was a BW object (i.e., orcas). As
such, the goal of experiment 6B was to replicate experiment
6A with a different object, as well as to test the robustness of
the matching effect outside the charity donation domain.

Method

Experiment 6B (N ¼ 147, 73 females) again used a 2 (tem-
poral distance: distant vs. near) � 2 (imagery format: BW vs.
color) between-subjects design. We introduced the study as
one designed to examine how people imagine new products.
We then provided information of a “flying hoverboard”:

Flying hoverboards are items we have grown accustomed to

seeing them in sci-fi and futuristic movies like Back to the
Future. However, flying hoverboards are slowly shifting

from the science fiction field to becoming reality. More and

more designers and startups are trying to come up with some-

thing similar to the flying vehicle from Back to the Future.

To manipulate temporal distance, we told participants that
a company, HUVr Tech, has finished developing a prototype

of a flying hoverboard and will unveil this new product five
years from now versus tomorrow. We then asked partici-
pants to spend a minute visualizing what this flying hover-
board will look like. On the next screen, we presented a BW
versus color picture of the flying hoverboard. We asked par-
ticipants to indicate how much they would be willing to pay
(in US dollars) to purchase this product and how much they
liked it (1 ¼ Not at all, 9 ¼ Extremely).

Results and Discussion

We used a base-10 logarithmic transformation to adjust
for excessive positive skew in the reported WTP values,
and we excluded one outlier who indicated an amount
more than 3 SDs from the sample mean. We analyzed the
data using a 2 � 2 between-subjects ANOVA. For ease of
interpretation, all descriptive statistics are presented in raw
dollars. Main effects of temporal distance and imagery for-
mat were not significant. Importantly, however, analyses
revealed a significant interaction between temporal dis-
tance and imagery format (F(1, 142) ¼ 6.26, p ¼ .01, d ¼
.43; figure 6A). Even with the inclusion of the one outlier,
the interaction remained significant (F(1, 143) ¼ 4.59, p ¼
.03, d ¼ .37). Planned comparisons showed that partici-
pants in the distant future condition indicated a marginally
higher WTP when the flying hoverboard was presented in
BW (Mbw ¼ $257.13, SDbw ¼ $209.13) relative to color
(Mco ¼ $163.00, SDco ¼ $137.46; t(142) ¼ 1.69, p ¼ .09,
d ¼ .28). By contrast, participants in the near future condi-
tion indicated a marginally higher WTP when the product
was presented in color (Mco ¼ $274.26, SDco ¼ $418.52)
compared to BW (Mbw¼ $181.19, SDbw¼ $198.45; t(142)
¼ 1.85, p ¼ .07, d ¼ .30).

FIGURE 6

TEMPORAL DISTANCE MODERATES WTP (A) AND LIKING (B) FOR A NEW PRODUCT PRESENTED IN BW VERSUS COLOR
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The same ANOVA conducted on the product liking rat-

ings revealed a consistent pattern of results. There were no

significant main effects, but analyses did reveal a signifi-

cant interaction between temporal distance and imagery

format (F(1, 142) ¼ 5.92, p ¼ .02, d ¼ .41; figure 6B).

Even with the inclusion of the one outlier, the interaction

remained significant (F(1, 143) ¼ 5.21, p ¼ .02, d ¼ .39).

Planned comparisons suggested that participants in the dis-

tant future condition indicated a marginally higher liking

for the flying hoverboard when it was presented in BW

(Mbw ¼ 7.05, SDbw ¼ 1.48) relative to color (Mco ¼ 6.37,

SDco ¼ 1.52; t(142) ¼ 1.68, p ¼ .10, d ¼ .28). By contrast,

participants in the near future condition indicated a margin-

ally higher liking for the flying hoverboard when it was

presented in color (Mco ¼ 6.82, SDco ¼ 1.70) compared to

BW (Mbw¼ 6.14, SDbw¼1.99; t(142) ¼ 1.77, p ¼ .08, d ¼
.30). Collectively, findings from experiments 6A and 6B

confirm that a match between temporal distance and im-

agery format enhances the effectiveness of marketing

appeals.

GENERAL DISCUSSION

Our work provides initial evidence for the novel hypoth-

esis that visualizations of distant (vs. near) future events

are increasingly less colorful (i.e., more BW). Experiment

1 established that people treat shape as a high-level visual

feature and color as a low-level visual feature of objects

and events. More importantly, it showed that attention to

color relative to shape decreases (or, put differently, atten-

tion to shape relative to color increases) as temporal dis-

tance to the future event increases. Building on this, we

then reasoned that this relative shift in attention to shape

versus color would lead people to increasingly visualize

distant relative to near future events in BW versus color.

Supporting this assertion, experiments 2A, 2B, and 2C re-

vealed that people’s visualizations of distant (vs. near) fu-

ture events are increasingly less colorful (i.e., more BW).

Experiment 3 demonstrated that when asked to reproduce

their visual representations in a coloring task, those who

imagined the distant compared to near future were less

likely to use color. Experiment 4 replicated these findings,

demonstrating on a reaction time-based performance task

that people associate the distant versus near future with

BW versus color, respectively. Experiment 5 provided evi-

dence for our proposed mechanism that this change in vis-

ual representations results from changes in attention to

high-level versus low-level features of the visualized event.

Experiments 6A and 6B explored the implications of these

findings for marketing communications, demonstrating

greater WTP and positive evaluations when messages

about distant (vs. near) future events are accompanied by

BW (vs. color) images.

Experiments 1, 2C, and 5 are particularly noteworthy in
that they not only highlight construal level as the mechan-
ism for the effect of temporal distance on BW versus color
imagery, but they also help address potential alternative
explanations. One might be tempted to dismiss our findings
as merely demonstrating that distant relative to near future
representations are more impoverished and thus appear
more BW. Distant relative to near future representations
are more impoverished or degraded probably because peo-
ple have reduced motivation and ease in imagining events
that are temporarily distant and thus not immediately per-
sonally relevant (Petty and Cacioppo 1984; Petty,
Cacioppo, and Goldman 1981), or they are less emotion-
ally intense (D’Argembeau and Van der Linden 2004; Van
Boven et al. 2010). We addressed these potential mechan-
isms by which temporal distance may impact visual repre-
sentations in several ways. First, experiment 5 manipulated
construal level (rather than temporal distance) and showed
that it had a similar effect on BW versus color imagery.
Because it held constant temporal distance and thus avail-
ability of information, amount of processing, and degree of
emotionality, a mere impoverishment mechanism (based
on the assumption of reduced motivation and ease in imag-
ining distant future events) struggles to account for the
observed findings. Second, experiment 2C explicitly meas-
ured motivation and ease of visualization and showed that
the effect of temporal distance on BW versus color im-
agery still held after statistically adjusting for these factors.
Third, and most importantly, experiment 1 provided evi-
dence that people increasingly focus on shape relative to
color when visualizing distant relative to near future even-
ts, a shift in attention that we suggest produces increasingly
more BW or less colorful imagery as visualized events be-
come more temporally distant. Thus, although the previ-
ously mentioned alternative mechanisms may partially
account for the increasing absence of color in visual repre-
sentations of the distant relative to near future, experiments
1, 2C, and 5 collectively suggested that our findings cannot
simply be reduced to them.

One limitation that might be raised about these findings
is how small some of the effect sizes are. Effect sizes, how-
ever, should be interpreted with nuance because they are
highly dependent on methodology and measurement error.
At present, there is no direct way to assess people’s visual
representations—researchers instead must use indirect
methods. In the present work, we adopted some of the
most widely accepted measures of visual representations
(e.g., image matching). The unavoidable use of indirect as-
sessment, though, likely underestimated the true size of our
effects. Note too that response biases may have also con-
strained effect sizes. Consider, for example, experiments
2B, 2C, and 5. In these within-subject experiments, partici-
pants self-reported to what degree a picture matched their
visual representations. A bias toward providing consistent
responses may explain why the effects in those
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experiments were smaller relative to those that utilized a
between-subjects design (e.g., experiment 2A). Consistent
with this suggestion, we might note that experiment 4,
using a measure that bypasses such response biases (i.e.,
the IAT), produced a larger effect size. Until direct assess-
ments of visual representations are widely available, it is
difficult to draw strong conclusions about the true size of
the effects that we document.

This work contributes to the existing literature in a num-
ber of ways. First, it provides further evidence for an asso-
ciation between BW versus color imagery and construal
level. As noted earlier, previous work has demonstrated
that exposure to BW versus color images induces high-
level versus low-level construal, respectively (Lee et al.
2014). The present work examines this association in the
opposite causal direction, examining how temporal dis-
tance (and corresponding high-level construal) facilitates
BW mental imagery, whereas temporal proximity (and cor-
responding low-level construal) promotes color mental im-
agery. To our best knowledge, the present findings are the
first to provide insight on what distant versus near future
events “look” like in the mind’s eye. Note too that the pre-
sent work not only provides additional evidence for this as-
sociation, but it also provides a functional account for why
people associate these constructs in the first place. That is,
the association between BW versus color imagery and con-
strual level may be the result of how people confront the
challenges of visualizing the distant versus near future.

This knowledge of how people see the future may have
interesting implications for evaluation, judgment, and deci-
sion making. As experiments 6A and 6B demonstrate,
understanding how people literally see the future may have
important implications for persuasion and attitude change.
Research on matching effects in persuasion suggests that to
the extent that there is a match or fit between a persuasive
message and the message recipient’s mental representation,
persuasion is enhanced (Cesario et al. 2008; Fujita et al.
2008; Petty and Wegener 1998; Wheeler, Petty, and Bizer
2005). The present work suggests that when attempting to
change attitudes about temporally distant rather than near
future events such as retirement, message appeals that le-
verage BW rather than color materials may be more effect-
ive. This implication may be particularly relevant for
ongoing attempts to facilitate health promotion and disease
prevention behaviors (Kreuter and Wray 2003; Noar,
Benac, and Harris 2007). The benefits of many of these
health promotion behaviors are not apparent until later in
the future. Although counterintuitive, to orient people to
these distant future benefits, it may be more effective to
present health communications in the context of BW rather
than color images. We are currently conducting research to
test these hypotheses.

Future work might also exploit the association between
BW versus color imagery and construal methodologically
as a means of assessing construal level. Many current

methods of assessing construal level are largely language

based. The most popular measure, for example, is the

Behavioral Identification Form, a questionnaire that

assesses the extent to which people prefer to describe ac-

tions verbally in terms of the abstract ends achieved

(“why” aspects) versus the concrete means by which they

are executed (“how” aspects; Vallacher and Wegner 1989;

also Burgoon et al. 2013). One common problem with

language-based measures, however, is that people might

prefer one verbal description over another due to reasons

other than differences in construal level, such as a prefer-

ence for a specific phrase or term. Many of these measures

are also designed to assess construal level as general mind-

sets, rather than to assess the construal of a specific event.

Assessing to what extent people imagine an event in BW

versus color may address these measurement issues by as-

sessing construal level nonlinguistically and allow for as-

sessments of subjective construal of specific events.
More broadly, one can suggest that this work is among

the first to highlight the subjective experience of high-level

versus low-level construal. Although we know much about

the antecedents and consequences of different levels of

construal, less has been done to elaborate on the subjective

experience of these psychological mindsets. The present

work suggests that part of this subjective experience entails

seeing the world increasingly in BW rather than in color

when engaged in high-level relative to low-level construal.

Future research might further explore this assertion by ex-

tending this work beyond time to other dimensions of dis-

tance. The current work would suggest that people may

perceive remote locations, socially distant others, and un-

likely events more in BW, and they may perceive close lo-

cations, socially near others, and likely events more in

color. Thus whereas BW imagery may be the visual means

by which people mentally construct experiences beyond

the scope of direct perception, color imagery may be the

visual manifestation of their immersion into the idiosyncra-

sies of direct experience. We look forward to and encour-

age future research exploring these possibilities.

DATA COLLECTION INFORMATION

The first author collected the data for experiment 2C and

experiment 6A during March 2016 and October 2014, re-

spectively, via Amazon Mechanical Turk. The first author,

a lab manager, and several lab assistants collected the rest

of the data in the Fisher Behavior Lab (except for experi-

ment 5, which Fisher students did online) at The Ohio

State University. The data for experiment 1, 2A, 2B, 3, 4,

5, and 6B were collected during March 2016, December

2013, February 2014, April 2013, October 2013, April

2014, and March 2016, respectively. All data were ana-

lyzed by the first author under the guidance of the second,

third, and fourth authors.
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Block Order Activity Block Order Activity

1

1 a boy, reading a book

2

26 people, walking on a busy street
2 a girl, doing laundry 27 a group of people, playing bowling
3 a lady, cleaning house 28 boys, playing basketball
4 a guy, locking a door 29 a mother, shopping for groceries
5 people, voting 30 people, watching a movie in a theater
6 a boy, brushing his teeth 31 a girl, watching TV show
7 students, taking a test 32 a baby, sleeping
8 people, greeting each other 33 students, listening to a lecture in a classroom
9 a couple, eating a dinner together 34 a man, lifting dumbbells

10 a grandfather, growing his garden 35 a father, grilling
11 a man, driving his car 36 a woman, jumping rope
12 a mother, talking to her child 37 a family, going on the rides
13 a man, pushing a doorbell 38 people, taking a picture
14 a girl, picking apples 39 a couple, getting married
15 a man, chopping down a tree 40 a family, playing in the ocean
16 a man, measuring a room for carpeting 41 a woman, counting money
17 a girl, painting a room 42 a man, sailing his boat
18 a girl, caring for her houseplants 43 a girl, playing with her dog
19 a young boy, climbing a tree 44 an elderly couple, walking in a park
20 a couple, cooking together 45 a family, having a picnic in a park
21 people, working in an office 46 a young girl, getting a flu shot
22 students, studying in a library 47 a woman, waiting at a bus stop
23 a girl, drinking coffee 48 a group of friends, drinking beer
24 a man, running 49 a young girl, talking on a phone
25 a mother, taking care of her baby 50 girls, shopping for shoes

NOTE.Scenario 47 was not shown to participants due to a programming error.

APPENDIX

Lists of the Scenarios Used in Experiment 2B
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