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ABSTRACT

This paper introduces insights into color exploration and testing methods that designers and
marketers should understand in their efforts to accurately define appropriate color choices for
future products.

The paper combines two independently conducted color research surveys that demonstrate
how individual color preferences easily change when viewed in three different contexts. First
when they are viewed as a stand-alone swatch of color, second when they are viewed on a
product itself, and third when products are viewed on alternative colored backgrounds. These
surveys were designed and conducted by guest researchers at Delft University of Technology.

This paper also reviews typical product color exploration methods involving color trend servic-
es, color semiotics, and traditional color wheel based aesthetic rules and explains that, although
insightful, these methods are not as effective in identifying individual product color preferences

as context is.

KEYWORDS: color preference, design and marketing, product color, background color, color

management.

INTRODUCTION

Color has influenced consumers in various areas for a long
time, including fashion, product manufacturing, and brand
development. One of the reasons that color is such a crucial
element in design is that it possesses the potential to influ-
ence a consumer’s purchase by generating an emotional sat-
isfaction or association that is meaningful to the consumer.
The fact that companies such as Nike, Apple, and Christian
Louboutin expend substantial resources to develop, mar-
ket, and protect their color strategies, demonstrates the im-
portance and power of effective color strategies in business
(Singh, 2006; and Westland, 2013).

For example, Nike’s bright yellow ‘Volt’ color is currently vir-
tually synonymous with the Nike brand itself, since it is incor-
porated into many of the products that constitute the Nike
range. Furthermore, Apple computer has required purchas-
ers of their new iPhone 5c to select a product from a family
of colors that conspicuously lacks the traditional dark grey or
black color. In Christain Louboutin’s case, they have trade-
marked their ‘red sole’ on high-end women’s shoes and have
recently garnered international news headlines regarding
their arduous legal battle with their competitor, Yves Saint
Laurent, over the use of red soled shoes (Buchart, 2013).

These examples demonstrate the importance of, and a com-
mitment to, product color in marketing efforts.

Generally, a color marketing strategy includes both the man-
agement of existing and future color properties as well as
information regarding individual and familial color develop-
ment and application to a product line and brand in order to
make a profit. Applying ‘any’ color does not guarantee suc-
cessful sales in the market. Thus, designers and marketers
should be concerned with methods that will aid them in un-
covering ‘appropriate’ colors for their products.

One of the researchers involved in this paper has significant
personal experiences in defining product color palettes for
a number of Fortune 500 companies. His experience shows
that color decision makers often rely on the ‘art’ of color se-
lection to make product color decisions. This art consists
of mixing personal experience and historical product cat-
egory traditions with insights from color semiotics and the
psychological associations that humans make with colors,
knowledge of traditional color wheel rules such as comple-
mentary and analogous color schemes, and subscriptions
to color trend providers whose job it is to predict what col-
ors are going to be popular in the market during the com-
ing year. When a palette of potential color is selected, these
color choices are then tested through a customer verification
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process or, at least, an Executive Review, which authorizes
final selections.

The verifying of color preferences with users typically occurs
in either a live focus group involving various color samples or
using a web-based survey tool. Both scenarios allow users to
consider and select which colors they prefer, thus providing
the decision makers with the confidence that a robust pro-
cess has been followed and that the ‘right’ colors have been
identified.

However, two independent studies involving color preference
selections have shown that user preferences for colors are
easily changed based on the context that the colors are test-
ed in. Context will be defined in this paper as the situation,
environment, layout, or scenario in which color preferences
are tested.

These studies demonstrate how three different contexts
provide three different color preferences from users. The
first context involves a stand-alone color swatch tested in-
dependently from the market category. The second context
introduces the product category into the color test, and the
third context changes the color of the background surface on
which the product’s color is tested. The result being that with
each change of context, color preference also changes.

This paper argues that color decision makers need to be
aware that the simple testing of color preference with people
or online is not as robust as instinctively imagined. Users are
easily swayed by the context in which colors are tested. In-
corporating this knowledge into future color exploration and
testing will increase the accuracy of color test efforts as well
as increase confidence in the process that leads to the final
product color selections.

COLOR TREND

Color decision makers often hire color trend consultants such
as Natural Color System (NCS) or subscribe to color fore-
casting organizations like the International Color Marketing
Group. These companies and associations are committed to
investigating worldwide color trends and sources with the ex-
pectation that their knowledge and insight will provide deci-
sion makers with the necessary knowledge to make appropri-
ate color decisions.

Data points, styles, and insights for these services are derived
from various sources such as the fashion industry, architec-
ture, music, and emerging cultural phenomenon from around
the world. Based on their findings and publications, design-
ers create inspirational color and material boards which visu-
alize how and why certain colors should be incorporated into
the final product. For example, figure one shows a color and
trim board used to inform the final color for the K16 electric
motorcycle.

Although these color trend sources are insightful, they are
primarily starting points to begin the color exploration, which
will lead to final product color specifications.
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Figure 1. Color and Trim inspiration boards used to convey future color trend
predictions for the K16 Electric Motorcycle.

Contrary to the argument of this paper, they freely mash con-
texts together to enhance the narrative they are developing.
As demonstrated in the examples in figure one, the design-
ers provide contextless color squares, which hint to a mix
of product categories such as transportation, furniture and
fashion. They also manipulate backgrounds to white or grey
to demonstrate emerging trends. Yes, these types of exer-
cises provide general insight into current color trends, but
they provide little regarding absolute user color preferences
within the product’s context.

COLOR SEMIQTICS

Another common method of product color exploration used
by decision makers involves color semiotics or the psycholog-
ical and cognitive meanings associated with colors. Stephen
Westland (2013) argues that color communicates meaning
and concepts through associations and can evoke emotional
responses from viewers.

For example, figure two shows various red images that each
convey a different meaning through association. The red rose
typically symbolizes love or passion, the red-cross equates
with health care and emergency aid. The red stop sign is
commonly used around the world to control traffic, while the
collection of red hearts indicates a ‘cute’ love or valentines
day. Finally, the red card is symbolic of stop, danger, and the
ultimate penalty and removal from the game.

http://de20714.uniandes.edu.co | October, 2014. ISBN 978-958-774-070-7. pp. 177-183



@+ T8l

Figure 2. Examples of how the color red is associated with different mean-
ings. For example the rose reflects passion and love, but the small red card
equals stop, danger, and penalty.

Figure 3. Red colors can also be associated with brands. Can you identify
which hue belongs with Coca-Cola and which with Netflix?

Another example of color associations or semiotics involves
brands. Figure three shows two different red squares, one is
from the Coco-Cola logo and the other from the Netflix logo.
Are consumers able to identify which color associates with
which company? Yes, and consequently, brand colors are
legally defendable as demonstrated by the lawsuit between
Christian Louboutin and Yves Saint Laurent. The color on the
left hand side of the page is Coca-Cola, the color on the right
side is Netflix.

Color semiotics strongly influence consumer behavior. Stud-
ies show that customers quickly make decisions subcon-
sciously, even before they think and compare options or fea-
tures. The associations between color and connotations are
made during early stages of visual processing as a key mech-
anism for quick decision-making and survival (Labrecque &
Milne, 2011).

These associations are made by the acquisitions of memo-
ries. The memory trace (Buzan & Buzan, 2000) comes from
the creation of connections between neurons that represent
associated stimuli. Perception of products comes from mem-
ories or the relationship among emotions and colors. Con-
sequently, people tend to choose colors they associate with

My Kuler Theme

Color Rule

Analogous

Figure 4. The web based Adobe Kuler Pro-
gram incorporates the traditional color
wheel to both visualize and quickly explore
a variety of color rules. The image on the
left displays an Analogous color rule while
the image on the right displays a Triad based
color rule.

emotions that are meaningful to them, for example, yellow
and cheerful (Labrecque & Milne, 2011).

The associations of colors and emotions are also directly
connected with the visceral state of the person at the time
of choice (Lee et al., 2011). The visceral level of product per-
ception is the relationship between the impact of the appear-
ance and the emotions evoked from a product that is related
directly with the consumer's cultural background.

The semiotics of colors can be used in various ways in product
design, and designers should understand the basics of the
principles and incorporate them in color explorations. How-
ever, the meanings people associate with colors vary depend-
ing on things like culture, religion, and regional traditions;
they are neither consistent nor predictable. Although under-
standing the issues surrounding the notion of color semiotics
is important, it is not a robust method to identify consumers’
final product color preferences.

COLOR WHEEL HARMONY RULES

Another way to explore families of potential product colors is
to use traditional ‘color wheel’ based theories. A ‘color wheel’
is the range of colors in a circular spectrum that shows rela-
tionships between different visible colors. It was developed
three hundred years ago and has been used as a foundation
for a variety of color theories ever since (Westland, 2013).

There are several schematic color groups that are known to
be effective in color theories. Johannes Itten (1961) promotes
in his book The Art of Color such combinations as, triad, anal-
ogous, and compound schemes. He further explains these to
be rules that artists can use to provide an aesthetic apprecia-
tion regarding colors.

Nowadays, digital web-based color wheel tools such as Ado-
be Kuler (2014), as shown in figure four, have been invented
and used by many designers and marketers to aid in color
family development. The color tool’s meticulous calculations
quickly provide numerical and visual results for a number of
classic color scheme rules and allows users to create new
schemes of their own.
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Although this tool is fun to use and provides respectable and
quick predefined color relationships, it is limited in its abil-
ity to aid color decision makers to accurately test perception
of a product’s color. Primarily, this tool allows designers to
explore color relationships and to numerically define color
specifications.

COLOR PREFERENCES

A number of studies have been done related to color prefer-
ences in humans. They typically test color preferences in a con-
textless situation. Other studies demonstrate that individual
preferences will vary depending on the environmental colors
applied in a retail situation. However, in regard to color prefer-
ences on products, there are few research articles to review.

For example, Holmes & Buchanan (1984) teach us that color
preference of an object cannot be found independtly of the ob-
ject. Another example is Saito’s (1983) work which found color
preference changed when measured with and without a context.

Stephen Palmer from the department of Psychology at the
University of California at Berkley has performed a number of
such studies, including one on ‘Object Color Preferences’ that
was recently published in April of 2012. From this study, Ex-
periment Three is of particular note to this paper. This experi-
ment indicates that there is no difference in color preferences
between imagined, depicted and actual objects. Palmer’s
recommendation is challenged by the findings presented in
this paper, which argue that context, the situation, environ-
ment, layout, or the scenario in which color preferences are
tested makes a significant impact on color preference.

INDEPENDENTLY RUN COLOR RESEARCH
SURVEYS

With these notions of context in mind and to aid in under-
standing the affects of color preferences in and out of con-
text, tests from two different researchers were performed and
analyzed. Because the tests were performed independently
from each other, the data sets are not perfectly aligned, and
one includes information on proportion that is not necessar-
ily critical to this paper’s position. However, in general both
tests contribute substantially to the paper’s position.

TEST 1: THE “CONTEXTLESS” COLOR SWATCH TEST

In this study, a questionnaire on color preferences was cre-
ated and invigilated using online methods. A selection of
twelve colored squares or swatches were chosen to obtain a
broad range of color choices, including black and white. The
respondents were between the ages of 19 and 35, from Eu-
ropean, American and Asian cultural backgrounds with the
ratio between male and female at 1:1.2, or roughly evenly dis-
tributed.
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Figure 5. These are the contextless color swatch samples used to obtain pre-
ferred and not-preferred color choices from respondents.
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Figure 6. Results for preferred and not-preferred contextless color prefer-
ence study.

Participants were asked to pick a color they liked and one
they disliked from 12 color squares presented to them on a
white background as shown in figure five. Participants were
not provided or requested to imagine a context for the colors,
they were simply asked to identify their personal ‘preferred’
and ‘non-preferred’ colors. This sets a foundation from which
to demonstrate how color preferences can vary in follow-on
tests and exposes respondents to the notion of personal col-
or preferences.

Results of the “Contextless” color swatch test

The results of the test show that the majority of participants
liked a blue-tone color such as cyan #7 and blue #8 from the
figure above. There appears to be no noticeable preference
differences based on the respondent’s culture backgrounds.
Many respondents disliked the orange #4, green#6, and
brown #11colors. See figure six below for the overall results.

These findings basically align with those proposed in Palmer
and Schloss’s (2010) Ecological Valence Theory. This theory
proposes that people prefer colors that are associated with
positive experiences, such as the color blue associated with
blue skies, and dislike those colors associated with negative
experiences like rotting vegetation and excrement such as
dark browns and yellows.

TEST 2: THE COLOR “IN CONTEXT” TEST

In test two, both a product category and form were added
and considered by respondents in their color preference se-
lections. A collection of the ten most recent Apple iPhones
were used as colored objects in order to test color prefer-
ence. The iPhone’s original colors were not modified in any
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Figure 7. Images of the ten Apple iPhone colors used to provide context for
the color preference test.
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Figure 8. These charts show the ‘most’ preferred and ‘least’ preferred colors
results from testing with an iPhone providing the context.

way. However, a material change from metal to plastic oc-
curs between the first group of five phones, numbers one to
five, and the second group of five phones, numbers six to ten.
This change in material and texture could have an impact on
the color preference but was not explored in these tests. The
iPhone color samples are shown in Figure seven below.

The respondents were asked to perform a series of color se-
lection exercises involving the neutral colors and the metallic
colors and finally were asked to identify their ‘most preferred’
and ‘least preferred’ colors from all ten samples.

Results of the color ‘in context’ test

The results shown in figure eight below indicate that gold #4,
silver #5 and space grey #3 colors are the most preferred,
and that pink #7 is the least preferred. The survey also identi-
fies gender color preferences as well, and although this sepa-
ration is interesting and worth further study, it is not pursued
in this paper’s argument.

These findings show a significant difference from the find-
ings in test one, which tested contextless colors. Whereas
the palette of blue and pink colors were preferred ‘out of
context’, when put ‘in context’, they did not perform nearly
as well. In fact, the pinkish hue was the least preferred of
all available colors in this particular context. Although the
hues were not identical in the two tests, this demonstrates
that providing a context causes identical respondents to alter
their color preferences from previously measured contextless
surveys. It would be advisable to further explore the effect of
category on color preferences. For example, a test involving
the same colors and textures, but changes in the category
from mobile phones to another consumer electronic catego-
ry, such as personal computers or home media players, might
uncover how category affects color preference.

TEST 3: THE COLOR ON ‘DIFFERENT BACK-
GROUNDS’ TEST

Test three examines how different colored backgrounds, em-
ployed when testing the color preference of objects, affects
test subjects’ color preference. A second researcher, not in
direct collaboration with the first researcher mentioned in
this paper but exploring a similar topic, performed this test.
Consequently, the numbers of respondents and type of ques-
tions being asked are somewhat different then previously
shown.

This test was performed using an online survey and included
forty respondents between the ages of 18 and 28, from Eu-
ropean, Central American, and Asian cultural backgrounds.

A collection of seven product attributes was selected against
which to measure product perceptions. The attributes, cre-
ated with input from peer Industrial Design researchers
and insight provided from the writings of an online expert
reviewer (Finnamore, 2013), are: elegant, classical, male,
simple, dynamic, childish, and bright. The survey consisted
of four different image sets of a green iPhone that had been
manipulated to show four different color proportion combi-
nations. These iPhone image sets were displayed on a white
background in one scenario and a dark wood background in
the second scenario. These two scenarios where then mea-
sured against the list of product attributes. For this paper, the
proportion data from this study will not be further discussed.
However, the product attribute data generated by the testing
is directly applicable to our argument.

In the survey, respondents qualified each set of iPhones using
the attribute list. They could only match one attribute with
any one of the four image sets. In the first set of questions
the green iPhone sets were displayed against a white back-
ground as shown in figure nine, below. Intuition suggests that
this white colored background is neutral and will not influ-
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Figure 9. iPhone sets on a white background, with corresponding attribute
data. High scores are highlighted in green.
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Figure 10. iPhone sets on a dark wood background, with corresponding at-
tribute data. High scores are highlighted in green.

ence color preferences. Interestingly, it also simulates the
typical white table found at Apple stores where products are
displayed.

In the second set of questions the identical green iPhone sets
were displayed against a dark wood background as shown
in figure ten, below. Identical questions were asked in this
second set of questions as in the first set of questions. Intu-
ition, in this case, suggests that a simple background change
should not alter the perceived qualities of a tested product.

Results of the color on ‘different backgrounds’ test

As can be seen in the two charts, the exact same iPhone sets
received different attribute responses based only on differ-
ing backgrounds. Every response but one, the Male attribute
in option four, changed in its perceived quality. Of the high
scores, three of them, Male, Simple, and Childish, post a dif-
ference of 22% to 30%, while Dynamic and Bright show a 13%
and 16% difference respectively. The remainder, Elegant and
Classical show a 5% and 9% difference.

From this evidence it can be concluded that background
choices influence perceived product attributes and conse-
quently, could also influence product color preferences. It is
interesting to speculate on why this occurred.

One researcher suggests that this phenomenon is similar to
Johannes Itten’s (1961) teaching on ‘simultaneous color con-
trast’. He teaches that human eyes physiologically attempt
to counter balance whatever color we are looking at with
its complement. This effect cannot be photographed or ob-
served outside of our minds. It is a natural physiological oc-
currence and causes us to perceive colors differently based
on the environment in which the color is viewed. This theory
provides an example of how a background can influence a
product's color perception.
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Another researcher suggests that changing the background
from white to wood alters the values and associations regard-
ing the material and intrinsic properties of the product. For
instance, the green iPhone on a wood background could sug-
gest an ‘ecological’ association, while a silky black textured
background would convey a ‘luxurious or sensual’ associa-
tion. These different associations affect intrinsic values in
the respondents, which are then manifest in their preference
selections.

CONCLUSION

Color selection for products is a difficult task at best. Color
decision makers search for clear, simple and robust methods
of color development and selection that provide appropriate,
motivating, and convincing solutions to both internal devel-
opment teams, and the end consumer.

This paper has demonstrated that evaluating color prefer-
ences in different contexts has an impact on respondents’
color choices. Color swatches, when tested independently of
the product prove to be highly misleading as a product color
choice indicator. For example, the blue family proves to be
the preferred color family when tested against other colors in
a contextless environment. However, when similar colors are
tested within a specific context, in this case mobile phones,
color preferences change from blues to formal colors such as,
gold, silver, and grey.

This paper also suggests that the background colors used be-
hind a product are not inconsequential in color preference
testing. The testing has shown that alternative backgrounds
cause changes in attribute assignments related to colors. For
example, the results of identical iPhone product sets tested
on a dark wood background will not produce matching re-
sults when they are tested on a white background. The dif-
ference in the two scenarios is not insignificant and deserves
further study as to why and how this occurs.

Finally, it can be argued that differing contexts, defined in
this paper as the situation, environment, layout, or scenario
in which color preferences are tested, clearly influence color
preference among test respondents. Thus it becomes benefi-
cial for designers, marketers, and other decision makers, to
depend on more than their intuition in pursuing color choices.
They need to understand and manage color choice through
context in order to accurately develop and test product colors.
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