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In study 2, participants were exposed to the same power manipulation as in study 1. The source of the press release was indicated as 
either a highly credible source (The Wall Street Journal) or a significantly less credible source (The National Enquirer). Participants in this 
condition were not exposed to the negative publicity. Thus, we used a 2 (Power: High, Low) x 3 (Source Credibility: High, Low, Control) 
between subjects design. Our results show a significant interaction between power and credibility on brand evaluations, such that in the low 
credibility condition high power individuals evaluate the brand higher (and weight the negative information less heavily) than low power 
individuals. However, this difference dissipated in the high credibility condition. Further, no differences emerged in the control condition. 

In study 3 we examine the role of thought confidence (Petty et al. 2002). High power people tend to be more confident in their own 
thoughts and consequently place less weight on external information. If we boost the confidence of low power individuals before they are ex-
posed to negative information, we expect that they would be less likely to rely on external information in brand evaluations. Consequently, we 
expect their brand evaluations of low power individuals would rise to the level of the high power individuals, thus eliminating the difference.

In study 3 participants were exposed to a confidence priming task, such that people in the high confidence condition wrote about a time 
they felt confident in their abilities and individuals in the low confidence condition wrote about a time they were skeptical or less confident 
of their abilities. Power was measured using the Sense of Power (SOP) scale (Anderson and Berdahl 2002). Thus, we used a 2 (Power: High, 
Low) x 3 (Confidence: High, Low, Control) between subjects design. Our results show a significant interaction between power and confi-
dence, such that in the low confidence condition high power individuals evaluate the brand higher (and weight the negative information less 
heavily) than low power individuals. However, this difference dissipates in the high confidence condition, with evaluations of low power 
individuals rising to the level of the high power individuals. Further, no differences emerged in the control condition. 

The findings in our paper contribute to the negative publicity literature and to the largely understudied area of consumer power. Prior 
research shows that negative publicity can adversely affect the brand. We show that this effect is more likely to happen for low power than 
high power consumers, except when the source of the negative information is highly credible or when the consumer’s confidence is high.
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Can Colors Make Me Happy? The Effect Of Color On Mood: A Meta-Analysis
Jamie Hyodo, Pennsylvania State University, USA

Being visually-oriented creatures, color is a pervasive and encompassing feature of our visual environment. There is not a single physical 
thing that cannot be described by its color. Furthermore, colors have long been understood to be used as judgement criteria. Some of these 
judgements are widely agreed upon, such as a blue sky being a source of pleasure, but many more are personal judgements, such as favorite 
colors, or reactions to clothing. In these personal contexts, colors are seen to have the power to alter the meaning and value of an object.

Colors can also add meaning to objects or environments via association. For example, red is often considered a color of aggression or 
anger due to it also being the color of blood (Grossman 1999). These meanings may vary by culture; for example, white symbolizes mourn-
ing or death in many East Asian cultures (Ricks 1983), but happiness or purity in Australia, New Zealand, and the USA (Neal et al 2002).

Despite the potential impact of color in an exchange environment, many practitioners spend very little time or effort deciding on color. 
Those that do spend time making color decisions may be skewed by personal biases or weigh the aesthetic value disproportionately when 
compared to potential symbolism inferences. 

While some researchers measure the direct effect of color on purchasing behavior (Bellizzi & Hite, 1992), many more follow the belief 
that the effect of color on behavior is mediated by mood. Specifically, there is a growing body of research which recognizes the effects of 
warm and cool colors on a range of pleasure and arousal constructs (Cheng, Wu, & Yen, 2009). This literature, however, has not been com-
prehensively evaluated to this point, and many of the findings have been widely varying in effect size and even effect direction in some cases. 
Therefore, a meta-analysis, a systematic statistical tool, will be used to quantitatively synthesize these diverse findings.

The primary purpose of this meta-analysis is to analyse the color-mood relationship, with the understanding that consumer mood can 
have a significant impact on behaviour. Drawing on the collective efforts of many researchers in their individual studies of color and affect, I 
conduct two meta-analyses, analyzing the overall effects of warm versus cool colors on both arousal and pleasure. 

Following a review of the relevant literature, I will aggregate the findings of past publications in order to determine the overall effect 
of warm versus cool colors on the pleasure and arousal constructs. I will also use the statistical power of the combined vast quantity of data 
to explore the possibility of a series of moderating variables in the color-mood relationship. Finally, I will address future research needs in 
this area.
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 LITERATURE REVIEW
Research on color is part of the study of ‘atmospherics.’ The field of atmospherics came about as a result of earlier psychology work in 

the field of environmental behaviour. Environment-behavioral theory suggests that individuals interact with the environment around them, 
resulting in certain responses and behaviors (Lewin, 1951). 

Kotler (1973) examined environmental psychology through a marketing lens when he examined the idea of the physical environment 
as an important part of the total consumption package. He believed that the atmosphere of a purchase environment had an effect on purchase 
intentions, and identified an initial set of variables which affect the perceived quality of a business atmosphere. These variables were termed 
‘atmospherics’ (Kotler, 1973). While the concept of atmosphere had been recognized as important in service and entertainment industries, 
this had not been considered as a valuable feature for most other consumption and exchange environments.

Research on the influence of atmospheric variables built off of this early work to currently encompass five categories: external variables, 
general interior variables, layout and design variables, point-of-purchase and decoration variables, and human variables (Turley & Milliman, 
2000). A prominent feature that is relevant across all five categories is color.

Color
Color is an ever-present characteristic of products as well as less intrusive elements of the exchange environment, such as lighting, 

decorations, themes, signage, and walls. Most consumers have a ‘favorite’ color and are subconsciously attracted or repelled from spaces 
or objects as a result of the color of these spaces and objects. Colors have also been classified as warm and cool. The descriptor ‘warm’ is 
colloquial, but is generally accepted to include the colors red, yellow, and to a lesser extent, orange. Red is the ‘warmest’ color. Color can be 
measured by wavelength within the electromagnetic spectrum, and within the visible spectrum (400-700 nm), red has the longest wavelength 
of any color (650 nm) (Kusterer, 2007). The descriptor ‘cool’ is also colloquial, and is generally accepted to include the colors blue and green. 
Blue is the ‘coolest’ color, and generally considered to be opposite to red. Blue has one of the shortest wavelengths (475 nm) (Kusterer, 2007).  

While it is not wholly certain why different colors have effects on behavior, one area of research that may help to explain these effects 
is associative learning (Grossman & Wisenblit, 1999). This theory indicates that consumers learn color preferences for particular products 
or settings as a result of associations that have been formulated through their experiences (Grossman & Wisenblit, 1999). Researchers have 
suggested that color associations may have been formulated early in human history when man associated dark blue with night, and therefore 
passivity, and bright yellow with sunlight and arousal (Luscher & Scott, 1969).

While the underlying theory is not entirely certain why consumers react differently to different colors, much research has examined what 
various color effects may be across various contexts. Color has been studied for its effects on purchase behavior (Bellizzi & Hite, 1992), 
affect, (Bellizzi, Crowley, & Hasty, 1983; Bellizzi & Hite, 1992; Chebat & Morrin, 2007; Cheng et al., 2009; Countryman & Jang, 2006) 
and behavioral change (Etter, Cucherat, & Perneger, 2002; Garrett & Brooks, 1987). It is possible that color’s relationship with affect may 
supersede or mediate these more specific relationships. 

Affective responses to color stimuli
As can be seen above, the impact of color on affect has been one of the most widely studied areas of color research. Affective responses 

consist of two dimensions: arousal and pleasure (Lin, 2010). Arousal is a basic, subjective state, ranging from sleep to frantic excitement 
(Berlyne, 1960), while pleasure refers to the degree to which a person feels good, joyful, happy, or satisfied in the situation (Donovan & Ros-
siter, 1982). A recent study found that across many measures of mood, these two factors, pleasure and arousal, accounted for 80% of measured 
variance (Cheng et al., 2009). 

Mehrabian and Russell (1973, p. 315) identified arousal-seeking tendency (AST) as “an individual’s preference for an environment that 
is closely related to his preferred arousal level; some persons characteristically prefer calm settings, whereas others actively seek to increase 
their arousal by selecting novel, complex, or unpredictable settings”. If different colors affect arousal and pleasure, AST may explain why 
affective responses to colors are not perfectly universal, and may also help explain the existence of demographic-based moderating variables 
on color-affect relationships.

Researchers generally agree that cool colors (such as blue) are more strongly associated with pleasure than warm colors (such as red) 
(e.g. Babin, Hardesty, & Suter, 2003; Bellizzi et al., 1983; Bellizzi & Hite, 1992; Moore, Stammerjohan, & Coulter, 2005), and that warm 
colors are more strongly associated with arousal than cool colors (e.g. Bellizzi et al., 1983; Cheng et al., 2009; Moore et al., 2005). This is 
because of widespread acceptance of both Bellizzi’s (1983) seminal findings on the topic, and the evolutionary theory outlined above.  Con-
squently, I hypothesize that:

H1: Cool colors lead to affective pleasure responses more strongly than the warm colors.

H2: Warm colors lead to affective arousal responses more strongly than the cool colors.

However, not all studies support these hypotheses. Some studies findings are counter to H1 (e.g. Chebat & Morrin, 2007; Cheng et al., 
2009), while others have findings counter to H2 (e.g. Babin, Hardesty, & Suter, 2003; Bellizzi & Hite, 1992; Yildirim, Akalin-Baskaya, & 
Hidayetoglu, 2007). Therefore, potential demographic moderators such as culture, gender, and study date will be explored. Drawing on as-
sociative learning theory, it is plausible to assume that individuals of different cultural backgrounds would have different color associations. 
Male and female children are also often surrounded by male- or female-specific colors of toys and clothing, which may also produce different 
associations across gender. It is also possible that as popular media changes across time, different generations will have grown up with dif-
ferent color associations. Finally, it is possible that these varied findings are a result of study design differences, therefore moderators such as 
colors used and manipulation strength will also be examined.
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METHOD
Meta-analysis is a transparent, systematic review of currently existing research which uses statistical analysis to synthesize previ-

ous quantitative results from a series of studies which employ similar variables.  This synthesized data is used to determine the nature of a 
particular relationship between variables and will usually be drawn from studies with similar hypotheses. The goal of a meta-analysis is to 
understand the results of any study in the context of all the other studies by examining consistency of effect size, whether this effect size is 
robust across studies and, if not, to quantify the extent of the variance and consider implications (Borenstein et. al, 2009). A meta-analysis is 
an appropriate tool to employ here, as all studies included are experimental and quantitative in nature and examine similar independent vari-
ables (warm versus cool color stimuli) and similar dependent variables (various measures of pleasure and arousal). Furthermore, all studies 
examine similar theoretical constructs and as such can be compared conceptually.

In conducting this meta-analysis, I follow the steps outlined in Borenstein et. al’s Introduction to Meta-Analysis. An initial search of 
Scholars Portal for ‘color’ OR ‘colour’ and ‘meta-analysis’ indicated that a meta-analysis on this paper’s topic had not been conducted. I then 
conducted a literature review and selected articles for inclusion based upon pre-determined meta-analysis criteria (for criteria, see Appendix 
A). An initial literature search was conducted using Scholars Portal, using the terms ‘color’ and ‘colour’ as present in peer-reviewed journal 
articles and conference papers. Follow-up searches in the PsycINFO and Web of Science databases and reverse-tracing of reference searches 
were subsequently conducted.  In all, these searches resulted in 16 articles which examined how colors pertain to mood or affect behavior. No 
other meta-analysis was found, and four authors were emailed requesting further data, one of whom provided it. As a result of these searches, 
seven articles were found which were included in the meta-analysis. A summary of the data in these studies can be found in Appendix B. 

A comparison of mean differences was used as the standard comparison effect size for this analysis. Effect size calculations were con-
ducted using Formula 1 from Table B10 of Lipsey and Wilson’s Practical Meta-Analysis (2001): 
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data was presented in the form of multi-way ANOVA F-values or independent t-values. Authors of papers 
which reported multi-way F-values were contacted to request condition group means and standard 
deviations. For the studies which reported independent t-values, a mean differences effect size was 
calculated using either formula 2 from Table B10 for different sample sizes: 
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or formula 3 from Table B10 in the case of equal sample sizes (when sample sizes were not given, equal 
sample sizes were assumed): 

Formula 3:                             ���� � ��
√� 

These effect sizes were then corrected for unreliability: 

Formula 4:                                 ��� � ����
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I then weighted each individual effect size for relative sample size: 

Formula 5:  ��� � ����������������
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A weighted mean effect size was calculated for both pleasure and arousal conditions, and Z-scores were 
calculated for these to determine significance. 

Q was calculated for both pleasure and arousal analyses to determine heterogeneity of true study effects. 
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These Qs were then compared to the degrees of freedom: 

�� � � � �, where k is the number of studies 

I have not gained the necessary data to accurately include two key study results: the Moore et al. and 
Middelstadt studies. The Moore et al. study used a two-way ANOVA and provided F-values. These 
values were used as an approximation of a one-way ANOVA. The Middelstadt study was not included in 
the analysis.  

, where k is the number of studies
I have not gained the necessary data to accurately include two key study results: the Moore et al. and Middelstadt studies. The Moore 

et al. study used a two-way ANOVA and provided F-values. These values were used as an approximation of a one-way ANOVA. The Mid-
delstadt study was not included in the analysis. 
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RESULTS
The results of the two meta-analyses incorporate over 1,000 participants each (pleasure: 1,601; arousal: 1,607). As Table 1 (calculations 

in Tables 2, 3) indicates, color does indeed have an effect on consumer mood as measured by pleasure. As expected, blue is seen to be more 
strongly associated with pleasure responses than red (Z=3.325, p<.001). Thus, H1 was supported with an effect size of 0.168. Unexpectedly, 
H2 was not supported, with an overall insignificant effect of color on mood. Arousal was still reviewed in the moderator analysis, in order to 
determine whether H2 holds under select boundary conditions.

Q, a measure of chi-square distribution, was used to test for heterogeneity of data. Upon comparison of each Q to each meta-analysis’ 
degrees of freedom, Q far exceeded the degrees of freedom for both the arousal and pleasure meta-analyses (QArousal-dfArousal = 22.705; QPleasure-
dfPleasure = 43.167). This excess variation indicates differences in the true effect from study to study. 

Table 1 - Results

Mean effect size (ES')
Effect direction
Z on mean effect size
Confidence interval 0.069 0.267 -0.174 0.024
Q
d.f.

0.168
C > W

0.075
Pleasure Arousal

3.325 1.476

66

C > W

28.705 49.167

In an attempt to resolve the differences shown by Q, potential moderators of culture, color selection, gender, publication date, and ma-
nipulation strength were investigated (see Appendices C and D for moderator coding).

Table 2 - Calculations: Pleasure

t-value 1.71 2.45 - - - - -
F-value - - - - 1.23 - -
n1 (cool) - 54 - 148 - 250 64

n2 (warm) - 52 - 215 - 245 64
Total N 100 106 209 363 195 495 128
Mean X1 - 4.58 18.79 3.38 - 3.16 3.63

Mean X2 - 3.87 17.09 3.29 - 2.75 4.50

sd1 - - 5.13 2.08 - 0.92 1.27

sd2 - - 4.97 2.14 - 0.93 1.22
s-pooled - - 5.05 2.11 - 0.96 1.25
ESsm 0.318 0.476 0.337 0.043 0.159 0.073 0.699
ES direction C > W C > W C > W C > W C > W C > W W > C
Weight 24.38 26.46 51.71 87.65 48.63 121.89 29.70
Reliability 1 0.89 1 0.91 0.91 0.68 0.95
ES' 0.318 0.505 0.337 0.045 0.167 0.089 0.717
ES' * Weight 7.75 13.35 17.43 3.95 8.11 10.79 21.30
ES'2 * Weight 2.47 6.74 5.87 0.18 1.35 0.96 15.28
a t-value calculated using probability of 0.09, and df=98
b means based on 7 pt scale
c means based on 5 point scale, reverse coded to correct for direction
d means based on 9 point scale, summations of 3 measures

Cheng et 
al. 2010b

Bellizzi et 
al. 1983a

Bellizzi & 
Hite 1992b

Babin et 
al. 2003d

Chebat & 
Morin 
2005b

Moore et 
al. 2005

Yildirim 
et al. 
2007c

Article
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Table 3 - Calculations: Arousal

t-value 2.42 0.52 - - - - -
F-value - - - - 0.97 - -
n1 (cool) - 54 - 148 - 250 64

n2 (warm) - 52 - 215 - 245 64
Total N 100 106 209 363 195 495 128
Mean X1 - 4.53 10.65 4.06 0.5 2.84 2.71

Mean X2 - 4.48 8.98 3.98 0.6 2.68 3.95

sd1 - - 6.08 2.43 - 0.92 1.30

sd2 - - 5.5 2.43 - 0.99 1.81
s-pooled - - 5.79 2.43 - 0.92 1.58
ESsm 0.449 0.101 0.289 0.031 0.141 0.348 0.787
ES direction W > C C > W C > W C > W W > C C > W W > C
Weight 24.38 26.46 51.71 87.65 48.63 121.89 29.70
Reliability 1 0.88 1 0.86 0.91 0.7 0.94
ES' 0.449 0.108 0.289 0.033 0.148 0.416 0.812
ES' * Weight 10.95 2.85 14.94 2.93 7.19 50.70 24.11
ES'2 * Weight 4.92 0.31 4.32 0.10 1.06 21.09 19.57
a means based on 7 pt scale
b means based 5 point scale, reverse coded to correct for direction
c means are summations of 4 bipolar semantic differentials

Bellizzi et 
al. 1983

Bellizzi & 
Hite 1992a

Babin et 
al. 2003c

Chebat & 
Morin 
2005a

Moore et 
al. 2005

Yildirim 
et al. 
2007b

Cheng et 
al. 2010b

Article

MODERATORS
For each moderator, the set of studies was divided into sub-samples according to my coding of each in Appendix D. For each sub-sample, 

an overall weighted mean was calculated, as well as a Z-score and Q comparison.

Table 4 - Moderator Results

Result 
direction

Mean effect 
size

Untransformed 
mean effect size

Z on mean 
effect size

Result 
direction

Mean effect 
size

Untransformed 
mean effect size

Z on mean 
effect size

Sample Nationality
North American C > W 0.21 0.21 3.27 C > W 0.01 0.01 0.17
Non-North American C > W 0.10 0.10 1.23 C > W 0.18 0.17 2.16

Color Treatment Condition
Blue/red only C > W 0.00 0.00 0.02 W > C 0.27 0.27 2.78
Other cool/warm C > W 0.23 0.23 3.88 C > W 0.20 0.20 3.41

Sample Gender
Both male and female C > W 0.13 0.13 2.28 C > W 0.08 0.08 1.42
Female only C > W 0.34 0.32 2.42 C > W 0.05 0.05 0.46

Publication Date
Pre-1995 C > W 0.41 0.39 2.96 W > C 0.16 0.16 1.14
Post-1995 C > W 0.13 0.13 2.42 C > W 0.11 0.11 2.02

Manipulation Strength
Strong manipulation C > W 0.19 0.19 3.24 C > W 0.13 0.13 2.23
Subtle manipulation C > W 0.10 0.10 1.10 W > C 0.07 0.07 0.76

Pleasure Arousal

Culture
Color associations vary by culture (Aslam, 2006). As such, it is possible that color manipulations which are tested on non-North Ameri-

can participants may produce unexpected results. 



Advances in Consumer Research (Volume 39) / 863

Arousal:  Exploring different levels of arousal by culture revealed a very interesting difference in results. The North American sample 
showed no relationship between color and arousal, while the non-North American sample showed a significant effect size (ES = 0.18, Z = 
2.16) in favor of cool colors being more arousing than warm colors, counter to H2.

Pleasure: The North American sub-sample showed a mean effect size of 0.21 in favor of cool colors leading to greater pleasure than 
warm colors, while the non-North American sub-sample showed an insignificant effect .

Colors
Red and blue are considered opposite colors (Bellizzi & Hite, 1992). The original studies upon which my hypotheses were based drew 

their conclusions based largely on a comparison of red versus blue manipulations. The examination of warm versus cool colors, however, 
possibly ‘blurs’ this contrast, resulting in weaker effect sizes. Another possibility is that red and blue specifically have associative properties 
which lead to pleasure and arousal effects, while other warm and cool colors do not share these associations. As such, the first moderator sub-
segment was limited to studies which exclusively used red versus blue, while the second sub-segment included all other studies.

Arousal: Studies using red versus blue manipulations showed a significant mean effect size of 0.27 (Z=2.78) in favor of red more 
strongly associating with arousal than blue. Studies using other warm versus cool comparisons, however, showed a significant mean effect 
size of 0.20 (Z=3.41) in favor of cool colors being more strongly associated with arousal than warm colors. This would appear to indicate 
that a) effect sizes are greater when comparing more extremely opposite warm and cool colors and b) other warm (cool) colors do not elicit 
arousal (disinterest) in the same way that red (blue) do.

Pleasure:  Studies using red versus blue manipulations showed insignificant results. A more significant finding was that other warm 
versus cool color manipulations supported H1 with an effect size of 0.23 (Z=3.88). Thus, while H2 may not hold across the full spectrum of 
cool and warm colors, H1 received some support from the warm/cool sub-sample.

Gender
As seen in Appendix D, some of the studies employed female-only participant groups. In one case, this was because the authors believed 

that the majority of shopping/purchase decisions were made by women (Bellizzi et al, 1983). It is possible that women differ from men in 
some cognitive or associative manner which affects their perception or interpretation of environmental colors.

Arousal:   No significant results were found for either sub-sample of arousal measures when split by gender.
Pleasure:   When split by sample gender, H1 is seen to hold true across both sub-samples with significance. A point of interest here is 

the effect size for each sub-sample. For the mixed gender sub-sample, cool colors were weakly associated with pleasure at an effect size of 
0.13 (Z=2.28). For the female-only sub-sample, cool colors were more strongly associated with pleasure at a medium-strength effect size of 
0.34 (Z=2.42). This effect size is almost three times the mixed gender sub-sample, which might indicate that women find cool colors more 
pleasing than men.

Publication Date
Kreitler (Kreitler & Kreitler, 1974) notes that color associations change over time, sometimes in as little as a few years. Some studies 

included are over twenty years old. As such, it is possible that warm/cool color associations have shifted since then. A cut-off date of 1995 was 
selected due to its tangency to one of the greatest recent culturally impactful process, the widespread acceptance of the internet. It is possible 
that as a result of various tasks and media being replaced by the internet, traditional associations have also changed.

Arousal: When split into pre- and post-1995 sub-samples, the data reveal an interesting change of direction in effect. Pre-1995 data show 
that warm colors are more strongly associated with arousal at an effect size of 0.16, without significance (Z=1.14). Post-1995 data show a 
dramatic shift, to cool colors being more strongly associated with arousal at an effect size of 0.11 (Z=2.02). This might indicate that a shift in 
underlying population color associations occurred during the mid-1990s or has been consistently shifting since that time.

Pleasure: Similarly interesting results were seen when comparing pre- and post-1995 sub-sample data for pleasure. Pre-1995 sub-
samples showed a mean effect size of 0.41 (Z=2.96), while post-1995 sub-samples showed a mean effect size of 0.13 (Z=2.42). While the 
direction of the effect (that cool colors are more strongly associated with pleasure) held true across both sub-samples, the degradation of the 
strength of the effect also serves to support the possibility of a shift in color effects in or since the 1990s.

Manipulation Strength 
Manipulation strength is defined here as the extent to which a participant’s full visual perception is impacted by a color manipulation. 

Manipulations such as wall color changes or entire background color tinting are considered strong, while manipulations which impact less 
than half of the visual environment, such as décor or wall panels, are considered subtle.

Arousal: When comparing strong versus subtle manipulation sub-samples, the strong manipulation sub-sample shows a mean effect 
size of 0.13 (Z=2.23). This effect runs counter to H2, however, as its direction shows that cool colors elicit greater arousal than warm colors. 
The subtle manipulation sub-sample was in the opposite direction, but without significance. This seems to indicate that the extent to which a 
certain color scheme is used to elicit consumer arousal is important, as subtle color schemes do not induce arousal effects.

Pleasure:  For pleasure, similar findings are noted. Both sub-samples indicate that cool colors more strongly lead to pleasure, with the 
strong manipulation having an effect size of 0.19 (Z=3.24) and the subtle manipulation having an insignificant effect size of 0.10 (Z=1.10). 
Both of these sub-samples support H1. These results appear to indicate that manipulation strength is a moderator to the color-pleasure relation-
ship, with environments requiring a dominant color to elicit a mood effect.

DISCUSSION
This meta-analysis examined two previously widely accepted beliefs: that cool environmental colors elicit a greater sense of pleasure 

and that warm colors elicit a greater sense of excitement or arousal. Based on the results of this meta-analysis, the first of these beliefs (H1) 
is seen to be of weak-moderate effect size with significance (ES = 0.17, Z = 3.325), while the second (H2) is shown to be not significant. 
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Thus, while managers have been employing warm colors in an effort to gain consumer attention, this actually may not be effective, possibly 
as a result of changing color associations in the general population. H1 shows a fairly robust relationship, however, indicating that managers 
should feel comfortable in creating store environments which are dominated by cool colors, as these environments will likely be perceived 
as pleasurable by consumers. 

Impact of Potential Moderators
The exploration of potential moderators led to discovery of various boundary conditions and findings that were not initially obvious.
An analysis of sample cultures led to interesting, if not entirely unexpected, results. North Americans were found to elicit pleasure from 

cool-color environments, while non-North Americans were found to not be significantly impacted in terms of pleasure. Non-North Ameri-
cans were found to be excited by cool colors, however, while North-Americans’ arousal was not significantly impacted. This finding serves 
to strengthen the possibility that colors’ meanings are derived through association, as different cultures place different symbolic meaning on 
different cultures. It also serves as a reminder that it is unsafe to generalize results from a North American sample pool to an international 
context.

When colour manipulations were examined, red was seen to be more strongly associated with arousal than blue, while other cool colors 
were seen to be more arousing than other warm colors, though with a slightly weaker effect size. These results would support the idea that red 
is the most arousing color, but not necessarily as a result of being the warmest color. Red may simply be considered arousing as a result of 
red-specific color associations. While cool colors were seen to be more pleasing than warm colors, however, the color blue itself was not seen 
to be more pleasing than the color red. This finding also serves to show that cool and warm colors do not have universal effects, but rather it 
is possible that individual colors each have their own effect.

The most significant implication of gender as a moderator was that women appear to elicit more pleasure from cool colors than men. 
With a medium strength effect size, this finding has strong implications for businesses with a female-skewed clientele.

Analysis of study age showed that there have been changes in color effects on mood since initial color-mood studies began in the 1980s. 
Once-assumed relationships (that warm colors are arousing and that cool colors are pleasing) have shifted and weakened since this time, 
perhaps as a result of greater access to color stimuli via the internet and other forms of media. Whether or not this is leading to new color 
associations, or simply a diminishing of color associations, is yet to be determined.

Examination of the dominance or strength of a color stimulus produced did provided very clear results. Stronger manipulations lead to 
stronger effects, for both pleasure and arousal, while subtle manipulations were not seen to have any significant effect. It would appear safe 
to state that colors do not have impact on consumer mood unless they are presented in a dominant and perhaps overwhelming fashion. There 
are so many color cues surrounding modern consumers that it is unlikely that colors will even be noted unless they are made obvious to the 
senses.

Overall, only three conditions presented by moderator analysis supported H2: exclusive blue/red comparison, studies conducted prior to 
1995, and subtle manipulations (and only one of these conditions had significance). It appears safe to say there is not a strong enough relation-
ship between color and arousal to be overly useful in an exchange context. When examining color’s effects on pleasure, however, H1 is seen 
to be robust across all but two scenarios: when examining cultures outside of North America and when exclusively comparing blue to red. 
This would seem to indicate that planning for environments to have cool color schemes comes at little risk.

Strengths and Weaknesses
This study employed statistical analysis to evaluate the effect of color on mood on a larger scale than has been done before. In combining 

the results of past studies, I was able to work with a much larger sample size, which was much more representative of the consumer spectrum 
than any single previous study was able to do. 

This study contributes to the marketing literature by evaluating previously unexplored moderators of the color-mood relationship of 
gender, study age, and manipulation strength. Furthermore, it provides actionable recommendations for marketing managers regarding atmo-
sphere design and reactions to expect from specific customer groups that are exposed to significant degrees of warm or cool colors.

Despite these contributions, this study has some notable weaknesses. Firstly, with only seven studies comprising the meta-analysis, it 
was not possible to examine potential interaction effects of moderators to isolate more exact boundary conditions. Also, and potentially more 
significantly, one of the studies is currently included in the meta-analysis on the assumption that its 2-way ANOVA F-values are equivalent to 
what a one-way ANOVA would result in. This study, while providing results in-line with many other studies, may be skewing results. 

Directions for Future Research
Future color-mood research is needed to further explore the culture moderator – thus study showed that North Americans differ in their 

reactions to environmental color from non-North Americans, but this finding could be expanded by research that investigates different cul-
tures within North America as well as more specific non-North American cultures.

The longitudinal change in color effects is one that is of great interest. Further development of the theory behind this change and moni-
toring of the color-pleasure/arousal relationship correlations is necessary to determine whether or not this effect is still shifting or if more 
recent studies have identified a ‘stabilized’ effect. Finally, further experiments are needed to determine the true extent of cool versus warm 
effects, especially regarding whether they hold across warm colors other than red. Further notable holes encountered during the process of 
creating this meta-analysis include examination of color hues, blended colors, and text color effects. 

CONCLUSION
This meta-analysis has reaffirmed the belief that cool environmental colors can increase consumer pleasure, while rejecting the hypoth-

esis that warm colors lead to greater excitement/arousal. The beliefs that cool colors increase pleasure and warm colors increase arousal were 
firmly entrenched in the color literature prior to this meta-analysis, with authors of studies which produced findings counter to these discount-
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ing their findings or indicating that their findings were outside of the true relationship boundary conditions. This meta-analysis showed that 
the color-arousal link is questionable, at least when considering warm versus cool colors, while also showing that the color-pleasure link, 
while different across conditions, is one which is robust and significant. This study also revealed a trend of shifting color effects over time. 
This finding bears potential significance and requires further investigation. Overall, while it is seen that colors do have an effect on mood, 
this effect varies by context and subject. Further, the extent and direction of these effects may also vary. Strong understanding of the extent of 
color effects in specific contexts, however, will undeniably be of aid to marketers operating in exchange environments.

Appendix A – Meta-Analysis Study Inclusion Criteria
Studies included in this meta-analysis were limited to those that:
•	 employed an experimental or quasi-experimental design
•	 examined different color treatment conditions (warm versus cool colors)
•	 measured effect of treatment conditions on mood in some manner which included measures or factors representing arousal or 

pleasure constructs, or constructs which could act as proxies for pleasure or arousal
•	 provided statistical findings
•	 were available via either database searches or requests from researchers
•	 were written or translated to English for publication

Appendix B – Individual Study Details

St
ud

y

Au
th

or
s

Ye
ar N

Pa
rt

ic
ip

an
ts

St
ud

y 
Ty

pe

M
an

ip
ul

at
io

n 
M

ed
iu

m

M
an

ip
ul

at
io

n 
Co

lo
rs

M
ea

su
re

s

M
ea

su
re

m
en

t 
Sc

al
e

Ar
ou

sa
l R

es
ul

t 
Di

re
ct

io
n

Pl
ea

su
re

 R
es

ul
t 

Di
re

ct
io

n

M
ed

ia
to

rs
 / 

M
od

er
at

or
s

Ef
fe

ct
 S

iz
e 

Pr
ov

id
ed

Co
un

tr
y

1
Bellizzi, Joseph A.; 
Crowley, Ayn E.; 
Hasty, Ronald W.

1983 125 Female
Lab 
experiment

Walls with 
different color 
panels, sl ides 
projected on 
these

Red, Yellow, 
Blue, Green, 
White

20-item bipolar 
adjective 
questions

7-point scale
Warm more 
stimulating

Cool more 
pleasing -

Means and 
significance USA

2 Bellizzi, Joseph A.; 
Hite, Robert E.

1992 107

Mixed gender 
undergraduate 
marketing 
students

Lab 
experiment

Color-tinted 
slides of 
furniture store

Red/Blue 18-item PAD scale 7-point scale Blue more 
arousing

Blue more 
pleasing

- Independent 
t-test

USA

3

Moore, Robert S; 
Stammerjohan, 
Claire Allisson; 
Coulter, Robin A.

2005 195
Mixed gender, 
undergraduate 
students

Lab 
experiment

Banner 
advertisement 
background

Red/Blue Multiple Likert 
scales

9-point scale Red more 
attractive

Blue more 
pleasing

Text color, 
context 
congruency

F-value USA

4
Babin, Barry J.; 
Hardesty, David 
M.; Suter, Tracy A.

2003 209 Female Experiment
Store interior 
(clothing 
store)

Orange/Blue
Bipolar semantic 
differential and 
Likert scales 

9-point scale Blue more 
exciting

Blue 
higher 
evaluation

Lighting 
strength, 
item price

Means and 
std. 
deviations

USA

5
Chebat, Jean-
Charles; Morrin, 
Maureen

2005 587 Mixed gender
Cross-
sectional 
survey

Mall décor 
(flowers and 
drapes vs 
plants)

Yellow&Red/ 
Green

Semantic 
differential scale 7-point scale

Blue more 
arousing

Blue more 
pleasing

Culture 
(French-
Canadian/A
nglo-
Canadian)

Means and 
std. 
deviations

Canada

6
Cheng, Fei-Fei; 
Wu, Chin-Shan; 
Yen, David C.

2010 128 Mixed gender
Lab 
experiment

E-commerce 
web page 
background

Red/Blue
12-item semantic 
differential scale Unspecified

Red more 
arousing

Red more 
pleasing

Music 
tempo F-value Taiwan

7
Middelstadt, 
Susan E. 1990 84

Female 
undergraduate 
students

Lab 
experiment

Single-product 
sl ide 
background

Red/Blue
6-item bipolar 
differential scale 7-point scale n/a

Blue more 
pleasing

Product 
type Means  USA

8
Yildirim, K.; Akalin-
Baskaya, A.; 
Hidayetoglu, M.L.

2007 500 Mixed gender
Cross-
sectional 
survey

Restaurant 
wall  color Yellow/Violet

8-item bipolar 
semantic scale 1-5

Violet more 
attractive

Violet 
more 
pleasing

Age, gender, 
interaction 
of age and 
gender

Means and 
std. 
deviations

Turkey
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Appendix C – Moderator Variables
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1 Bellizzi 1983 1 2 2 1 2
2 Bellizzi 1992 1 1 1 1 1
3 Moore 2005 1 1 1 2 1
4 Babin 2003 1 2 2 2 1
5 Chebat 2005 1 2 1 2 2
6 Cheng 2010 0 1 1 2 1
7 Middelstadt 1990 1 1 2 1 1
8 Yildirim 2007 0 2 1 2 1

Appendix D – Moderator Coding
Sample Nationality 1 – North American 
 2 – Non-North American
Color Treatment Condition 1 – Blue/red2 – Blue/non-red warm or Non-blue cool/Red or Non-blue cool/non-red warm
Sample Gender 1 – Both male and female participants
 2 – Female only
 3 – Male only
Publication Date 1 – Pre-1995
 2 – Post-1995
Manipulation Strength 1 – Strong Manipulation (full background, walls, room lighting)
 2 – Subtle Manipulation (décor, partial wall)

{{10 Bellizzi,Joseph A. 1983; 9 Bellizzi,Joseph A. 1992; 8 Babin, Barry J. 2003; 7 Chebat,J.C. 2007; 11 Cheng, Fei-Fei 2009; 15 
Yildirim,K. 2007; 33 Middelstadt,Susan E. 1990; 32 Moore,Robert S. 2005}}(Moore, Stammer
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Variety-seeking has been extensively studied in consumer research. Many studies have documented consumers showing a preference for 
variety for its own sake, leading researchers to treat variety as a drive (Faison 1977, Goukens et al. 2007, McAlister 1982, Menon and Kahn 
1995). The drive towards variety might stem from seeking optimum stimulation-level (Menon & Kahn 1995, Raju 1980) or from attempts 
to fulfill self-presentation or identity needs, making the consumer appear more interesting to her fellows (Ariely & Levav 2000, Ariely & 
Norton 2009). 

Variety-seeking tends to guide consumer choice to such extent that at times, consumers select less-preferred products that they may in 
fact enjoy less for the sake of variety (Ariely & Levav 2000, Ratner et al. 1999). This may potentially lead to suboptimal choices, particularly 
when selecting products for future consumption (Simonson 2000, 2002).

Though less attention has been given to the effects of variety once already present within purchases, the presence of variety within meals 
has been shown to have specifically detrimental effects on quantity people eat, leading people to eat more when offered variety than they 
would without variety (Raynor and Wing 2006, Wansink 2004).

Tough it may indeed lead people to eat more, due to reduced habituation and a satisfaction of the variety-seeking urge in more varied 
meals, it may also potentially increase satiety regardless of the amount eaten. Below, we explain the reasoning for this hypothesis. 

HABITUATION, ATTENTION AND ENCODING
A considerable portion of day-to-day eating behavior tends to be mindless (Wansink 2004). Consumers can drift through a meal without 

registering how much they ate, relying on cues to retrospectively infer how much they’ve eaten (Wansink 2006). 
Variety within a meal might call more attention to the meal, leading consumers to register the quantity eaten to greater extent. Generally, 

consumers tend to remember particular moments within experience, with “segment” endings being recorded to greater extent than other parts 
(Ariely and Carmon 2000, Baumgartner et al. 1997, Kahenman 2000, Schrieber and Kahneman 2000). Accordingly, when experiences are 
“broken” into segments, consumers process events differently, with different segments that would normally be neglected influencing evalu-
ation. This leads segmented experiences to be evaluated differently than non-segmented experiences. (Ariely and Zauberman 2003, Nelson 
et al. 2009).

Relevant to our case, segmenting snacking into particular portions can alter the manner people register their meal and consequently 
affect when consumers think they’re full (Geier, Wansink and Rozin 2011). The more segmented an experience is, the more consumers can 
register its discrete parts, leading them to remember eating more than they would given unsegmented experience.

 Satiety is determined by a combination of physical and psychological cues (Wansink 2006). In determining how full they are, 
consumers rely not only on internal cues, but also on their judgment of how much they’ve eaten, often driven by external cues (Wansink et 
al. 2005, Wansink and Payne 2007). If ttention is aroused at “segmentation points” during consumption, when consumers shift from one type 
of food to another, consumers may be more sensitive to their physiological level of satiey. No less importantly, they may register what they 
eat to greater extent, leading to a memory-induced inference of quantity eaten, which would in turn result in a greater psychologically-driven 
sense of satiety.

STUDY
The study aimed to examine whether variety in a meal led to greater satiety in a naturalistic snacking situation. To this end, participants 

(N=106) were given snacks while completing unrelated questionnaires and allowed to snack as much as they wanted. Participants were ran-


