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Abstract

Color association with emotions is culturally universal. The primary objective of this
study is to identify cultural differences in color-emotion associations in two study groups that
have received limited research attention: Thai and Chinese university students. The study used
a questionnaire to collect data, then applied quantitative data analysis to address how colors are
used to represent specific emotions in each respondent group. The study also investigated
whether color association with emotions in those two study groups is significantly different.
The findings suggest that some colors have a very strong association to one culture such as
100% of Thai respondents used red to represent anger. The chi square test revealed a cross-
cultural effect in color association. The color association in emotions that the two cultures
studied differ significantly is red for anger. Purple for fear, green and white for happiness and
black for sadness.
Keywords: Color association, Color-emotion, Color stereotypes, Cross-culture, Color in
culture

Introduction

Color is perceived, because the human eye can detect visible light and the eye de-codes
different wavelengths of light to different colors (Grzybowski & Kupidura-Majewski, 2019). The
significant impact of color to human perceptions is seen by the fact that color exposure is used
in medical therapies known as chromotherapy (Jonauskaite et al., 2020). Also, color can play a
stimuli role to trigger other perceptual experiences (Eagleman & Goodale, 2009), which is known
as the synesthesia phenomenon. This phenomenon interestingly reminds one of a place, a time
of year, or a favorite tradition (Grzybowski & Kupidura-Majewski, 2019). Visual aesthetics is
considered to be one of the most important factors of user satisfaction in website design (Seckler
et al., 2015).
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Color conveys meaning and communicates human perception, so one of the most
common functionalities of color is to symbolize or embed the meanings in a visual
communication design. However, several studies from literature reviews indicate that there is
no unified global color association, and one of the factors that affects how people give the
meaning of colors is a cultural factor. The unique feature of how a specific culture has a sense
of a specific color has been reported. For example, in British folklore, green can signify bad
luck (Hutchings, 2004), while in traditional Chinese life, yellow was considered to be a social
symbol for rich and majestic, with red being symbolic of blood and worship to the sun and fire
of the ancients (Fang & Tong, 2015) . In contrast, red is associated with perceptions of higher
social status in both the United Kingdom and China (Wu et al., 2018).

In the food business, Jantathai et al. (2014) evaluated the impact of color expectation
of Thai desserts between Australian and Thai respondents. It was found that Australians
generally expect dessert to be in yellow color, but Thais preferred the same dessert in green
and pink. Also, the impact of color on product image has been investigated. For example, Wang
et al. (2020) found color imagery generates more effective customer satisfaction in taste-
focused products, while black and white imagery generates more effective outcomes in health-
focused products. In a fashion store, a combination intervention of color and light had
significant impacts on price fairness to customers’ perception (Babin et al., 2003). Jacquot et al.
(2016) focused on a study of color-odor association in British and French cultures on how each
culture symbolize color to specific different odors such as caramel, peppermint, and mint
chlorophyll.

In the domain of UX/UI design, it has been discovered that users only spend their first
50 milliseconds to decide the first impression of the web design (Lindgaard et al., 2006). Color
obviously plays an important role for that verdict. Some research found that preference of color
in digital interfaces is also associated with the culture of users. Multicultural analysis from a
large user dataset by the researcher of this study focuses on colorfulness and visual complexity.
It was discovered that the level of colorfulness and visual complexity at which visual appeal is
greatest varies greatly (Reinecke & Gajos, 2014). Ruse et al. (2019) conducted an in-depth
analysis of web design in local Swedish and Thai websites and found many differences in
designs such as common hue combination, hue contrast combination and dominant hue in
monochromatic color combination. In the industrial symbolic domain, the study of Chan and
Courtney, (2001) also illustrated the difference of color association to several common
industrial terminology among Hong Kong, Yunnan Chinese, and US subjects.

The aforementioned empirical research gives evidence of variances in color association
across domains. Cultural variables are among the most important factors that contribute
significantly to this. In this research, two study groups that have received limited research
attention namely Thai and Chinese university students are focused. The goal of this study is to
examine how two distinct cultures, Thai and Chinese, correlate colors with various emotions.
Therefore, designers who must deal with multicultural design or who are designing
products/ interfaces for Thai and Chinese users should have additional information to select a
color that conveys the intended message, mood, and tone more effectively.
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The contribution of this research is twofold. First of all, the research initially gave
survey evidence of color association to basic emotion in Thai and Chinese university students.
Second, the research provides a cross culture analysis to identify which color and emotional
association differ significantly between these two cultures.

Literature review
For this research, a literature survey was conducted to identify current knowledge and
evidence of how both Thai and Chinese cultures associate color to particular emotions.

Association in Chinese culture

In Jacob et al. (1991) A color association in a set of marketing domain terms from
various countries was investigated. Chinese was one of the focused research populations
alongside the other country populations including: Korea, Japan, and the US. The study found
Chinese has a stronger association (more than 30% of population) with some marketing terms
which are: grey for government buildings, green for school and brown for restaurant.

The associations of color stereotypes of Chinese to some industrial concepts were
studied in Courtney (1986); Chan and Courtney (2001). The former focused the study on
Yunnan Chinese and the latter repeated a similar re-search procedure to the Hong Kong
Chinese population. It was found that both Chinese groups share a similar color association
notion for the words “stop” and “danger’” when it comes to the color red. Green signifies “go,”
“safe,” and “on”. However, there is less consensus of color representation in many concepts.
Yellow represents caution for Yunnan Chinese , but red for Hong Kong Chinese. ‘Hot’ is
represented by “red” in Yunnan, but orange in Hong Kong Chinese. Cold is represented by
white for Yunnan Chinese, but blue for Hong Kong Chinese, and finally off is represented by
black for Yunnan Chinese, but white for Hong Kong Chinese.

Ng and Chan (2018) investigated color associations to determine if there are differences
in designers’ and non-designers’ perceptions of common warnings and industrial activities that
are normally communicated using abstract language. The study found that the abstractions of
“red- danger,” “red-fire,” and “red-hot” were strikingly similar. In contrast, “escape,”
“increase,” “potential hazard,” “fatal,” and “normal” are examples of abstraction terms that
were color-coded differently by both groups in that study.

Color association in Thai culture

One of the most common color associations in Thailand is for different colors to
represent each day of the week, as follows Sunday is red, Monday is yellow, Tuesday is pink,
Wednesday is green, Thursday is orange, Friday is blue, and Saturday is purple. It has been
suggested that the association is rooted from the colors of the clothing of one of the Hindu gods
who protects the day (Tien-Rein Lee, 2013).

It has been noticed that the majority of studies relating to color association in Thai
subjects usually focus on understanding and seeking out design solutions for specific purposes.
For example, Leekitvatana (2017) evaluated the effects of workplace interior color on the
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moods of Thai workers and discovered that red, orange, and yellow rooms were associated with
negative emotions, including anger, confusion, and tension. In the meanwhile, Thai workers
favor working in beige rooms. A similar study conducted by Savavibool (2020) found that a
purple-blue space working environment creates a feeling of calmness, while red can incur the
feeling of stimulation to Thai participants in that study

In restaurant and hotel coloring, relaxing emotions is the primary expectation for Thai
guests, and white the most preferable color to induce those feelings (Amorntatkul & Pahome,
2011) With the attention seeking design color encouraging more food order in food delivery
Apps, Satcharoen (2017) revealed that orange, red, yellow, and blue were connected with food
appetite. Orange, red, and yellow, and blue were also shown to be associated with food cravings

On a note of clarification with regard to color association for Thai people. In Obeng et
al., (2018) purple is a color of mourning in Thailand. The Thai authors of this paper can affirm
that black is the traditional dress code at a Thai funeral.

Methodology

An online survey was sent to participants. The questionnaires were distributed to two
groups: one group was Chinese students; the other group was Thai student. There were 30
participants in each group generating a total of 60 responses. Participants’ ages ranged from
20 to 25, and gender information was optional.

The main section of the questionnaire contains two sets of information: the first is a
ribbon of eight colors for the selection reference, as illustrated in Fig. 1: red, yellow, blue,
orange, green, purple, and black and white. The respondents were requested to identify a color
that might be associated to their feelings, namely anger, disgust, fear, happiness, sad-ness, and
surprise into a matrix of association. The mapping is open-ended so that participants can assign
multiple colors to a single emotion. This is done with the goal of obtaining feedback that most
accurately describes user opinion without requiring a selection of color that is “closest” to the
emotion association. Similarly, the same color can represent more than one emotion. If
respondents do not have any associations with the specified colors or feelings, they can select
nothing.

The collected data is statistically analyzed using the SPSS version 22.0. The Chi-square
test is the primary method for determining whether or not there is a relationship between
categorical variables, such as cultural factor and color and emotion pair.

Results

The color- emotion association for Thai and Chinese of 8 colors and 6 emotions
including the choice of ‘no selection’ is shown in Table 1. Respondents were free to select
multiple colors that they associated from the given list of emotions. In addition, they could skip
assigning color to an emotion, especially where they think that the weight of association is not
very strong. We normalized the selection to the percentage scale (100 scale). However, a
response of ‘no association’ is defined as a kind of association; so, it is counted as an option
“no association”. The bold indicates the highest color-association by participants.
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Figure 1 A snippet of the online form of this research

Table 1 the color association for all options available

Emotion:

Color Red Yellow Blue Orange Green Purple White Black N/A
Anger (TH)  30(70%)  1(2%)  0(0%)  9(21%)  0(0%)  12%)  0(0%)  2(5%)  0(0%)
Anger (CH) 20(57%) 0(0%)  2(6%)  2(6%)  0(0%)  1(3%)  2(6%)  4(11%)  4(11%)

D'f?.‘:f)ted 00%)  7(18%)  13%)  2(5%)  8(21%) 7(18%)  0(0%)  4(10%) 10(26%)
D'?gﬁ)md 25%)  6(15%)  2(5%)  12%)  6(15%) 7(17%)  2(5%)  7(17%)  8(20%)
Fear (TH)  2(4%)  2(4%)  7(13%)  2(4%)  0(0%) 19(34%) 2(4%) 19(34%)  3(5%)
Fear CH)  5@8%)  6(10%) 8(13%)  1(2%)  23%) 10(16%) 9(14%) 152%)  7(11%)
HaFTpL'”)eSS 23%)  14(18%)  7(9%)  10(13%) 22(29%) 0(0%) 20(26%)  (3%)  0(0%)
Ha(pc'[":‘)ess 6(8%)  14(19%) 6(8%) 17(23%) 14(19%) 5(7%) 8(11%)  2(3%)  3(4%)
Sadness

T 00%)  0(0%) 14(24%) 2(3%)  12%) 13(22%) 2(3%) 20(34%)  6(10%)
Sadness

o 00%)  00%) 13(25%) 12%)  3(6%)  7(14%) 9(18%) 7(14%)  11(22%)
Surprise

T 48%)  12(24%) 5(10%) 1020%)  2(4%)  8(16%)  2(4%)  3(6%)  5(10%)
Surprise

i 8(19%) 7(17%)  12%) 13(31%) 2(5%)  5(12%)  2(5%)  2(5%)  2(5%)

In Table 1, red shows the strongest association with anger for both Chinese and Thai

respondents. ‘Disgust’ is not associated with any color by both groups. Purple and black have
a stronger association with fear than other colors for Thais, whereas Chinese only associate
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fear with purple. Happiness for Thai respondents is green, and orange for Chinese. Sadness is
best visualized in black for the Thai group, but it is best visualized in blue for the Chinese
group. Respondent. Finally, ‘surprise’ is most frequently associated with yellow among the
Thai respondents but orange among the Chinese respondents.

When excluding cases in which respondents did not justify any association between
color and emotion from the analysis, the results indicate which color a respondent considers to
be the best option to associate with a particular emotion. In this aspect, the applied analyses
reveal the proportion of individuals who associate a particular color with a particular emotion
in a binary fashion (Yes or No association). The visual representation of the research is useful
for designers who use a design approach that focuses on the user, such as User Centered Design
(UCD).In this research, if the weight of the association is greater than 20% (one-fifth) of the
group, the association using the results from Table 1 is counted. The colors that are best
associated with a specific emotion for Thai and Chinese respondents are shown in Table 2.

Table 2 The best choice of color association for Thai and Chinese

Emotion Thai Chinese
Anger Red (100%) Orange (30%) Red (66.67%)
Disgusted Green (26.67 %), Yellow (23.33%), Purple (23.33%) Purple (23.33 %), Black (23.33%)
Fear Purple (63.33%), Black (63.33%) Black (33.33%)
Happiness Green (73.33%), white (66.67%) Orange (56.67%)
Sadness Black (66.67%), Blue (46.67%) Blue (43.33%)
Surprised Yellow (40%), Orange (33.33%) Orange (43.33%)

All Thai respondents associated ‘anger’ with red, with a high percentage of association
for Chinese. For disgust’ green, yellow, and purple can be stereotyped in this feeling in Thali,
but purple and black are the two closest colors for Chinese. Purple and Black, on the other
hand, share quite a strong association of fear for Thais, while black is the only color that is
closely related to this feeling to Chinese. ‘Happiness’ is relatively strongly associated to green
and white for Thais, but it is orange for Chinese. ‘Sadness’ has a strong association to black,
while blue is the second most frequently chosen color for this feeling. Blue is the only color
associated with sadness for Chinese. Lastly, ‘surprise’ is associated with yellow and orange by
Thais, but for the Chinese, it is only associated with orange.

The findings of Table 2 are analyzed further to determine if there is a significant
difference between two cultural groups in the representation of color to emotions. Table 3 dis-
plays the results of applying the Chi-square test to the top percentage of color association
among Thai and Chinese respondents. Red is the color association for ‘anger’, where the two
groups differ significantly. The colors that demonstrate the greatest effect of cultural fac-tors
are purple for “fear,” green and white for ‘happiness,’ and black for ‘sadness.’
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Table 3 The significance of difference in color association

Emotion Color Proportion (selection: non selection) P-value
Thai Chinese

Anger Red 30:0 20:10 0.001
Disgusted No significance - - -

Fear Purple 19:11 10:20 0.020

Happiness Green 22:8 14:16 0.350

White 20:10 8:22 0.020

Sadness black 20:10 7:23 0.001
Surprised No significance - - -

Discussion

From table 1, it can be seen that the strengths of color association of many colors are
not very strong in both cultures. The distribution of the percentage to several colors to the same
emotion indicates that participants have a variation of stereotypes. The N/A column indicated
that some participants feel that there is no relationship between specific color to specific
emotion. The result also shows that a disgusted feeling is less obvious for the association.
However, disgust has shown stronger association with yellow-green or green color in US
colleges from the previous study as it may be reminiscent of vomit color (Naz & Epps, 2004).

Examining Table 2 reveals that two cultures have some color-emotion connections.
With the exception of happiness, two civilizations have at least one color associated with the
same emotion in almost all instances. However, if a strong color association is defined as more
than fifty percent (50%) of the population associating a color with an emotion, then Thai
participants appear to be more prejudiced in their color associations with emotions, as they
exhibit a greater number of color associations. Red is strongly associated with anger in the Thai
group, while purple and black are strongly associated with fear, green and white with
happiness, and black with melancholy. In contrast, only two colors have strong associations in
Chinese group: red for anger and orange for happiness.

Despite the fact that the statistical analysis revealed a cross-cultural difference between
Thai and Chinese participants, some parts of the results suggested that both cultural groups
share a particular association pattern with or connection to other cultures in previous studies..
For example, happiness for Thai university students is green, similar to the findings of a study
in a comparable age group in the United States, which discovered that green is related with
relaxation because it invokes the idea of being in nature (Naz & Epps, 2004). Meanwhile,
happiness in the Chinese group is orange, which is closely related to a similar sensation of
enthusiasm and fun discovered in the Turkish group in Demir’s (2020) study. In addition. Thai
people, like many Westerners, traditionally wear black to funerals, but the Chinese, like those
in Korea and Japan, follow the custom of wearing white (Casas & Chinoperekweyi, 2019).
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Conclusions and future work

Color association is culturally dependent. Although there has been extensive research
into how different cultures associate color in different cultures, little is known about Chinese
and Thai perceptions in this regard. While existing research in these two groups has focused
on color association in a specific application, this research explores general perceptions of each
color stereotype for both target groups. It was found that there are only three patterns that
Chinese and Thai students concur, which are red for ‘anger’, and purple for ‘fear’ and ‘disgust’.
The results from the cross-cultural analysis of Chinese and Thai students, also indicate that
there are several pairs of color association, which show a significant difference. These are red
for ‘anger’, purple for fear, happiness for green, happiness for white, and sadness for black.

There are many potential research directions that could strengthen the findings of this
research. For example, research examines color association in a wider range of ages in these
two populations. Research could also increase the number of participants. Future research can
facilitate the shedding of light on why people from these two cultures associate their feelings
to certain colors. This would also require more qualitative data collection and analysis methods
to address these in-depth questions.
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