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1.	Introduction	
 

“Sunset is still my favourite colour and rainbow is second.” - Mattie Stepanek  

A colour is a phenomenon of light and based on different ranges of wavelengths. When 

the ray of light bends we can see a spectrum of colours, a rainbow. A rainbow and all 

the colours within it is a beautiful sight as quoted by Mattie Stepanek, a child poet. 

Beauty and aesthetic value of the colours cannot be denied. Colours have central 

importance in fashion, interior design, home decoration and art through the history to 

make life more fun and meaningful. People can express themselves and their moods 

with colours. Hearing a happy story made children colour with yellow and hearing a sad 

story made them colour with brown (Boyatzis & Varghese 1994).  

On the other hand, colours are not just beautiful. Colours affect our functioning before 

we are conscious about it and deliver important messages. Colours are used in flags and 

national colours to identify groups and countries. Colours are used in different signs to 

warn us of danger and make us alert. Colours are also used in marketing and branding 

purposes to make people buy as people form first impressions largely based on colours 

when evaluating other people or products for the first time (Singh 2006). It is also 

possible to find health related effects with colours. Colours can affect people’s moods 

positively (Parkes and Volve 2013), increase relaxation (Al-Avash et al. 2016) and 

increase memory (Kuhbandmer and Pekrun 2013). It is fair to say that colours are 

present all the time in our lives and carry out a lot of meaning from individual and 

social perspective.   

There are various colour preferences in different countries, as cultures have been 

exposed to different climate, natural environment, language and religion, factors that 

possibly reflect on what colours symbolize to different people. Associations that people 

form when seeing or thinking of colour, are called colour-emotion associations. Ou et 

al. (2004) define colour-emotions as “feelings evoked by either colours or colour 

combinations”. Red for example enhances males’ attraction to females unconsciously 

and is associated with sexuality (Elliot & Niesta 2008). 
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Scientists discuss the extent to which the colour-emotion associations are biologically 

(e.g Gao et al. 2007; Hupka et al. 2007) or culturally (e.g. Hupka et al. 1997; Jiang et al. 

2014) based. It is not yet known in what extent do colours and emotions have similar, 

universal associations in different cultures although the need for more research into the 

subject has been identified in earlier publications (e.g. Hupka et al. 1997). It is very 

likely that people interpret most messages behind colours differently based on cultural 

background (Hupka et al. 1997). Thus, it is important to understand how colour-

associations vary from culture to culture when planning global market entries, 

campaigns, signs and products.  

 

This study aims to further increase our cross-cultural understanding about colour-

emotion associations and colour psychology of adults. Previous colour-emotion 

association studies on adults are usually made in one country and with a homogenic 

group of students (e.g. Hemphill 1996; Kaya & Epps 2004). There are some cross-

cultural studies but these studies are concentrated only on specific emotions (Hupka et 

al. 1997) or specific colours such as red or blue (e.g. Madden et al. 2000). There is a 

need for a study, which incorporates various countries together into one study design 

and has more variety of emotions and colour. 

 

In the current study colour-emotion associations in Finland will be explored by web-

based colour-word association research using the Geneva Emotion Wheel (GEW) 

method. Findings will be compared with the Greek, the Norwegian and the Chinese 

respondents of various ages to find out possible similarities and differences between the 

countries, colours and sexes. Participants are allowed to choose more than one emotion 

per colour thereby increasing the variation and providing a chance to observe an overlap 

between colours. 

 

Finland and Norway were chosen because these Nordic cultures are assumed to be quite 

similar despite the language differences. China was chosen as socio-cultural 

environment differ from the Western culture and at least some colour-emotion studies 

exist from the Chinese. One question to explore is if there will be stronger consensus 

about the colour-emotion associations in group oriented China than there are in the 

individualistic Finland and Norway. It is also assumed that colour-emotions vary more 
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between Finland and China than between Finland and Norway, that are considered as 

similar cultures (e.g. Hofstede 2001).  

There are also some other compelling aspects, such as the fact that the main colour of 

the national flag in Norway and China is red. Three studies by Lakens (2011) have 

suggested that national colours can carry psychological meaning, which can influence 

perception and colour evaluations. Based on this finding Greece was added to the study. 

It has similar colours to Finland in its national flag: blue and white. It will be interesting 

to research if red will have more positive associations in China and Norway than in 

Finland and Greece and if blue and white will have more positive associations in 

Finland and Greece than in China and Norway.  
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2.	Describing	related	concepts	

2.1	Colours		
 

If we try to understand colour-emotion associations more in detail, we need to 

understand what colours and emotions are. The colour is a phenomenon of light. People 

lose their ability to see colours if there is no light present. We notice and differentiate 

colours based on a hue, value and intensity. Feisner (2006) describes colour properties 

as follows: the hue describes particular wavelenght and it is the most visible difference 

between colours. Value describes the degree of lightness or darkness in relation to white 

and black. Intensity or saturation (chroma) defines how bright or how dull colour is 

when compared with a neutral grey of the same value. Colours can also be described in 

temperature terms. The temperature refers to the warmness or coolness of a colour. 

It has been found that the colour tone has great importance for colour association. For 

example, three different colour samples of yellow can be associated with six different 

emotions (Manav 2007). According to recent research, the scientific study of the colour 

association requires the careful assessment and calibration of lightness and chroma, as 

well as hue, to create similar test environment. This has not been the case in all older 

studies. In addition, women were found to be more sensitive to brightness and saturation 

than men (Valdez and Mehrabian 1994). Although the reactions were very similar, it 

adds importance to show exactly the same colour tones to participants.  

Colours can also be replaced with the colour words all written in black. The similar 

method was used in cross-cultural study by Hupka et al. (1997) and Wang et al. (2014) 

to test imaginative colours and cognitive associations.  Implicit associations are 

believed to represent automatic structures of the colour-emotion associations memory 

and remain unnoticed until information is automatically activated (Kowert, Griffiths & 

Oldmeadow 2012). It is a distinct cognitive process, a component of the semantic 

information (Sutton and Altarriba 2008; Sutton and Altarriba 2015). Therefore no 

physical colours are needed to test colour-emotion associations.  
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2.2	Emotions	
 

Emotions, in turn, are complex constructs and therefore difficult to define 

unambiguously. The major reason behind the complexity of emotions is their sensitivity 

to personal and contextual circumstances (Ben-Ze’ev 2001). Appraisal theories propose 

that emotions come from people’s evaluations of events and how the event is interpreted 

along a number of appraisal dimensions (Silvia & Brown 2007). Similary, it is believed 

here that people’s evaluations of colours and how colours are interpreted to appraisal 

dimensions, result in different associations. 

There are some factors and basic components, which are associated with emotions: 1) a 

change in brain activity to select incentives 2) a consciously detected change in feeling 

3) cognitive processes that interpret and/or label feelings with words and 4) a 

motivation for or display of a behavioral response, action readiness (Andersen & 

Querrero 1997; Ben-Ze’ev 2001; Kagan 2007).  

The emotion component, action readiness is especially relevant when we are interested 

in colours and their meanings in our surroundings. From an evolutionary point of view 

we need to pay attention to significant changes in our environment to survive. Colours 

can signal danger or give us survival tips, for example when fruit is ready to eat or if 

something is poisonous. According to Ben-Ze’ev (2001) the significance of an emotion 

is determined by us based on the strength of the event, reality and relevance and factors 

related to our background information (controllability, readiness, deservingness). Our 

reaction is different in familiar and new situations, as in familiar situations there is no 

need to waste energy on something we have already adapted. In that sense, significant 

events or significant colours combined with other information make people react 

emotionally.    

There are different theoretical frameworks such as dimensional and discrete emotion 

models. In the dimensional emotion approach emotions are categorized into different 

dimensions, either positive favorable emotions or negative unfavorable emotions 

(valence) or tense-relaxed (tension) dimension (Scherer 2005). Other variations such as 

excitement-calmness (arousal) and power/dominance dimensions are also used. 

According to Lazarus (1991) negative emotions e.g anger, shame, fear, sadness, 

contempt, envy and disgust result from harms, losses and threats. Positive emotions e.g 
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happiness, interest, joy, pride and love are based on benefits and attain a goal or 

movement toward it.  

It has been proposed that emotion dimensions (intensity, valence etc.) should be 

compared with colour space (Meier, Robinson & Clore 2004). In this study valence 

dimension and positive emotions will be utilized in testing the hypothesis associated 

with the flag colours and to identify positive colours.  

Izard (1977) and Ekman (1992) have proposed the discrete emotion approach based on 

studies by Darwin (Ekman 1999 p. 47-48). According to this view, the basic emotions 

have a unique combination of properties that make them discrete from one another. 

Some basic emotions are universal and biologically based, which means that different 

cultures can experience them in the same way. There is, however, disagreement about 

what emotions are to be considered as basic emotions. Izard (1977) has suggested that 

interest, joy, surprise, sadness, anger, disgust, contempt, fear, shame, shyness and guilt 

are universal basic emotions. Although the universal view has been long supported on 

emotions, it is not yet fully known if universal colour-emotion associations exist and in 

what extent. This issue will be addressed more in detail in chapter 3.1.2  

 

2.3	Culture	
 

People living in different cultures can appreciate different things and think in different 

ways, which also affects emotions and how people perceive colours. Culture affects our 

daily lives, as it is reflected in our decision-making, behavior and communication. 

Culture impacts the way we act, think, feel, speak and believe.  

 

Culture is not easy to define. As Hall (1976, 16) states, cultures are very complex, even 

more complex than the human mind. Hofstede (2001, 9) defines the culture as the 

collective programming of the mind that distinguishes a member of the team from the 

members of the other team. Hall (1976) in turn, sees culture as an instrument of human 

expression, which affects all aspects of life. Culture affects how loud we speak or how 

close we stand to the other person. Culture is defined below according to Vihakara 

(2006, 22):  
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Culture is learned and interrelated set of symbols and meanings. It is not biologically 

transmitted. It is passed from one generation to another. Furthermore, it is shared by 

group members in predictable and uniform ways.  
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3.	Theories	on	colour-emotion	association	
 

Colour-emotion association theories are still incomplete and theoretical and empirical 

work is at an early stage. Most research on the subject has been fragmented and 

descriptive in nature, making it difficult to find general patterns. It is a topic that 

everyone has something to say but most of the information is not based on scientific 

findings, such as the common information on different colour therapy and health effects 

(O’Connor 2009).  

There is only one existing theory, Colour-in-context theory and besides of that 

researchers discuss on what extent colour-emotion associations are biologically based or 

learned.  

 

3.1	Colour-in-Context	theory	
 

Colour-in-context theory (Elliot and Meier 2012) is a recent model between colour and 

psychological functioning. It is based on several automatic meanings that colours 

represent, both positive and negative (i.e approach vs. avoidance) meanings, depending 

on context and environment where colours are seen.  

Colour-in-context theory is new but has already sparked interest and support in recent 

studies. Meier et al. (2012) discovered that walking behavior was different when 

exposed to red in a romance-relevant vs. an achievement-relevant context. Gil and 

Biagot (2014) found that pink and green facilitate the processing of happy emotions but 

interfere with sad facial expressions. In the current study it is expected that same colour 

can represent both, positive and negative emotions and there are several associations 

connected to one colour. 

Other studies have usually discussed whether associations are biologically based (Gao 

et al. 2007; Hupka et al. 2007) or learned (e.g. Burkitt et al. 2007; Hupka et al. 1997; 

Jiang et al. 2014; Wang, Shu, Mo 2014).  
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3.2	Biologically	based	colour-emotion	associations	

Some colour-emotion associations are believed to be based on our biology. This view is 

supported by evolution theory and animal behaviour research. The development of 

colour vision has for example considered to evolve as adaption and survival mechanism 

for the animal and human (Gil and Biagot 2015). Animals evaluate colours to determine 

which fruit is ripe for eating (Hutchings 1997) but it can also signal poison on an insect 

(Schmidt & Schaefer 2004).  

It is possible that humans have similar biologically based mechanisms but research from 

this point of view is hard to come by. One exception is the study by Gao et al. (2007). 

They studied the effects of red and blue on the emotional pleasure of Chinese adults. 

When using physical colours (colour cards), red induced positive and negative emotions 

and when using verbal stimulus (colour words), red was associated only with positive 

emotions. They suggest biologically based colour-emotion associations to occur when 

colours are seen and the learned colour-emotion association mode to occur when written 

stimulus is seen.  

In a cross-cultural study by Hupka et al. (1997), fear was associated with black in 

Germany, Mexico, Poland, Russia and the United States.  Based on this finding they 

suggested that the potential risk of the dark night is the same everywhere, and thus 

black-fear is a universal association founded on our biology. Other universal 

associations in their study were black-anger, red-anger and red-jelousy. Therefore, it is 

hypothesised that the black-fear association can also be found in the present study as 

well as black-anger and red-anger. Red-jelousy is not tested as it is not included in the 

GEW method used in this study.  

 

3.3	Learned	colour-emotion	associations	

There seems to be more scientific evidence that colour-emotion associations are learned 

and based on early experience or culture and environment (e.g. Burkitt et al. 2007; 

Hupka et al. 1997; Jiang et al. 2014; Wang, Shu, Mo 2014) and personal likes-dislikes 

(Manav 2001). Similar assumptions are present in the current study, as far as the other 

colour combinations are concerned (in addition to black-anger, red-anger and black-
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fear). Different myths, national colours, religion and language can for example affect 

how people associate colours and emotions.  

Learned associations are also supported by the emotion–colour association studies when 

compared possible differences with cultures (Jiang et al. 2014, Hupka et al. 1997). Jiang 

et al. (2014) studied stock markets with mainland Chinese and Hong Kong Chinese and 

found evidence that the links between cognitive processes and environmental 

perceptions vary in different cultures or societies. Meanings and judgement may result 

different, even when the same symbols are used. Mainland Chinese associated good 

outcomes rather with red than green, which was opposite among Hong Kong 

participants. In the study by Hupka et al. (2007) envy was most likely learned, culturally 

bound association as it was associated with yellow in Germany, with black, green and 

red in the United States and with black, purple and yellow in Russia supporting learned 

associations.  

Children’s and toddlers’ gender-typed colour preferences and emotional associations 

(e.g. Boyatzis & Varghese 1994; Burkitt, Tala and Low 2007; Gil and Le Biagot 2015; 

Terwogt & Hoeksma 1995; Wong & Hines 2015), have been studied more than adults’ 

colour-emotion associations, maybe because the colour-emotion associations are more 

complex on adults. Studies made with children supported evidence that most colour-

emotion associations are learned. A child’s negative emotion to a specific colour may 

have based only on one earlier experience, such as his mother's opinion that the yellow 

does not suit a child (Boyatzis & Varghese 1994). 
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4. Research	on	colour-emotion	associations	 

4.1	Findings	on	colour-emotion	associations	
 

In the studies concentrating on adult colour-emotion associations, different colours and 

emotions as well as different scales and methods are used. Most of the studies have 

researched if bright colours are associated with expressions of joy and how different 

hue, lightning and saturation affect associations (e.g Dael, Perseguers, Marchand, 

Antonietti & Mohr 2016; Gao et al. 2007; Manav 2006; Valdez & Mehrabian 1994). 

There is evidence that people automatically assume bright objects to be good and dark 

objects to be bad (Meier, Robinson & Clore 2004) and in previous studies bright colours 

have been selected with joy expressions (Dael et al. 2016; Hemphill 1996).  

As far as we are aware, there are no colour-emotion studies conducted in Norway or 

Greece that have been published in English. Only one study addressed the Chinese 

(Wang, Shu, Mo 2014). The only Finnish study was one recent that focused on children 

(Burkitt et al. 2007). It is clear that more research in this area is needed as there are 

various combinations of emotions and colours that have not been explored (Hupka et al. 

1997). Moreover: cross-cultural comparisons are almost nonexistent and studies that 

compare more than two countries are hard to find. Hupka et al. (1997) compared five 

countries, Gao et al. (2007) compared colour attributes and emotions in seven countries 

and Madden et al. (2000) compared consumer preferences in eight countries for 

marketing purposes.  

There are only a handful of scientific studies that concentrate on what associations 

emotions evoke. If we look at the associations that have been found, it seems that red 

and blue are the most studied colours. Red has been associated with anger (Hupka et al. 

1997; Sutton & Altarriba 2014), tension (E.g. Boyatzis & Varghese 1994; Hemphill 

1997; Hupka et al. 1997), love and romance (Kaya & Epps 2004; Sutton & Altarriba 

2014), as well as blood and evil (Kaya & Epps 2004). Blue has been associated with 

sadness (Sutton & Altarriba 2014), relaxing, calming, depression, loneliness (Keya & 

Epps 2004), cold and peaceful (Manav 2007).  

In addition to red and blue there are also other colour-emotion combinations we are 

aware of but these are less studied. Green is often associated with environment and it 
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creates positive connotations (Hemphill 1997; Kaya & Epps 2004; Gil & Le Bigot 

2014). Green is also associated with relaxation and comfort (Kaya & Epps 2004, Manav 

2007) but also with confidence, purity and vividness (Manav 2007). Yellow is seen 

positive, because it is bright as the sun (Hemphill 1997) or lively and energetic or 

associated with happiness and excitement, blooming flowers and summertime (Kaya & 

Epps 2004) or cheerfulness (Manav 2007). Purple is associated with a variety of 

feelings, including happiness, power, boredom, comfort, fear and sadness and to 

laughter (Kaya & Epps 2004). Grey has created the most negative vibrations since it is 

associated with rainy days and the sad or bored feeling (Hemphill 1997). Pink and white 

have positive associations (Gil & Le Bigot 2014). The most relevant colour-emotion 

association studies on adults have been summarized in Table 1. 

Based on these studies it is hypothesised that yellow and pink will be positive colours 

(positive valence) and brown, grey and black will be negative colours (negative 

valence).  

Table 1. Colour-Emotion studies on adults  

Author(s) Participants Method Scale Colours Main results 
Dael, 
Perseguers, 
Marchand, 
Antonietti & 
Mohr (2016) 

25 students (13 
females) 
enrolled at the 
Ecole 
Polytechnique 
Fédérale de 
Lausanne, 
Switzerland 

 

8 short (2s) video 
portrayals (panic 
fear and elated 
joy) acted by 
professional 
actors in 
randomized 
order. 
Participants 
chose the most 
appropriate 
colour for the 
expression. 

No 
Scale 

colour sliders 
representing hue, 
brightness, and 
saturation adopted 
from 
http://www.eyecon.r
o/bootstrap-
colourpicker/  

brightness and 
contrast values 
controlled 

Brighter and more 
saturated colours were 
selected for joyful 
expressions than for 
expressions of fear.  

Colours along the red–
yellow spectrum were 
deemed more appropriate 
for expressions of joy and 
cyan–bluish hues for 
expressions of fear. 

Gao, Xin, 
Sato, 
Hansuebsai, 
Scalzo, 
Kajiwara, 
Billiger 
(2007) 

n=440 
university 
students (Hong 
Kong n=70, 
Japan n=80, 
Thailand n=60, 
Taiwan n=56, 
Italy n=56, 
Spain n=56, 
Sweden n=62)  

50 % female 

Participants 
described the 
colour by 
choosing from 12 
emotion 
variables that 
could be divided 
into four 
categories: 
activity index, 
potency index, 
definition index, 
and temperature 
index 

No 
Scale 

214 physical colour 
samples from 
Scotdic plus 2000 
system (textile 
version of Munsell 
colour order) 

brightness and 
contrast values 
controlled 

chroma and lightness 
were the most important 
factors in colour emotion, 
the influences of hue and 
cultural background were 
very limited. 

Gil & Bigot 
(2014) 

Exp 1: 38 
female 
students  

Exp 2: 38 
female 

Exp 1: emotional 
face pictures 
(participant 
randomly 
assigned to 
neutrality-

five 9-
point 
Osgood 
scales 
 
 

Green, grey, white 
and pink  
 
lightness and 
saturation controlled 

Green and pink 
backgrounds enchanted 
happy face recognition 
and impaired sad face 
recognition à pink and 
green facilitate the 
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students 
 
France 

happiness or 
neutrality-
sadness 
continuum) 
shown on the 
computer display 
on different 
backgrounds 
(green, grey or 
white)  
 
Exp 2: similar 
method except 
background 
colour green was 
replaced with 
pink 

processing of happy 
emotions and interfere 
with sad facial 
expressions 
 
Positive association with 
white 

Hemphill 
(1996) 

40 
undergraduate 
students (20 
men, 20 
women) in 
Australia 
(Caucasian, 
middle class) 

Step 1: self-
administrated 
questionnaire: 
”what emotional 
response do you 
associate with 
this colour?” 

 

Step 1: 
No 
scale 

10 coloured cards 
represented (white, 
pink, red, yellow, 
blue, purple, green, 
brown, black, grey) 

bright colours associated 
with positive and dark 
colours (brown, black, 
grey) with negative 
emotions  
 
women respond more 
positively to bright 
colours and more 
negatively to dark colours 
than men did 
 
positive responses to 
green (environment), red 
(strong, warm) and 
yellow (bright, sun). Grey 
was the most negative 
(rain, sadness, boredom) 

Hupka, 
Zaleski, Otto, 
Reidl, 
Tarabrina 
(1997) 

661 
undergraduates  
(Germany, 
n=120 (35 
males, 85 
females), 
Mexico n=140 
(26 males, 114 
females), 
Poland n=124 
(60 males, 64 
females), 
Russia n=120 
(58 males, 62 
females), 
United States 
n=157, (41 
males, 116 
females) 

Words listed on 
paper and asked 
to what extent 
anger, envy, fear 
and jealously 
reminded 
participants of 
different colours 

Emotion 
between-subject, 
colours within-
subject design 

6-point 
scale to 
self-
evaluat
e 

12 colour words: 
(black, blue, brown, 
grey, green, orange, 
pink, purple, red, 
violet, white, yellow) 

Males and females 
differed across nations 

universal: black and red – 
anger, black – fear 

learned: purple- anger 
(Poland), black – envy 
(Mexico, Poland, Russia, 
United States), yellow – 
envy (German, Russia), 
envy – purple (Mexico, 
Poland, Russia), green – 
envy (United States), red- 
envy (Poland, The United 
States), red – fear (not 
Mexico), red – jealousy, 
black – jealousy (not 
Poland).  

Kaya & Epps 
(2004) 

 

98 college 
students (44 
men and 54 
women) at a 
public 
institution in 
the United 
States.  

Participants 
viewed different 
colours on grey 
background 
displayed on the 
computer screen. 
They were asked 
associate one 
emotion to the 
presented colour 
and whether they 

No 
scale 

The 
colour 
sample
s were 
prepare
d by 
using 
Freeha

10 chromatic colours 
from the Munsell 
Colour System: red, 
yellow, green, blue, 
purple, yellow-red, 
green-yellow, blue-
green, purple-blue, 
and red-purple. Also 
3 achromatic colours 
(white, black and 
middle gray) 

The principle hues (red, 
yellow etc.) comprised 
the highest number of 
positive emotional 
responses 

The colour green evoked 
mainly positive emotions 
such as relaxation and 
comfort (reminded most 
of the respondents of 
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felt positive, 
negative, or 
neutral and why? 

 

nd 10.0 
softwar
e  

 

nature)  

The colour green-yellow 
had the lowest number of 
positive responses 
(associated with vomit 
and elicited the feelings 
of sickness and disgust) 

For the achromatic 
colours, white attained a 
large number of positive 
responses 

Madden et al. 
2000 

Undergraduate 
students from 
Austria (n = 
29), Brazil (n = 
26), Canada (n 
= 29), 
Colombia (n = 
48), Hong 
Kong (n = 19), 
PRC (n = 31), 
Taiwan (n = 
22), and the 
United States 
(n = 49).  

Participants rated 
colours  

Step 1: 
respondents rated 
the colours  on 
20 items 
(associations) in 
questionnaire  

Step 2: they rated 
each of the ten 
colours in respect 
to how much 
they liked each 
colour. 

Step 3: They 
selected colour 
on the top of the 
logo  

The use 
of 
percept
ual 
maps to 
positio
n 
colour 
meanin
g to 
each 
colour 
on 20 
differen
t 
semanti
c 
differen
tial 
scales  

7-point 
scale 
(like 
vs. 
dislike) 

10 colours (black, 
blue, brown, gold, 
green, orange, 
purple, red, white, 
and yellow) 
 
printed on the same 
colour laser 

blue, green and white 
were well liked across 
countries and shared 
similar meanings.  
 
black and red were well 
liked but their meanings 
were different.  
 
Gold, orange, and yellow 
tend to cluster close to 
one another  
 
Purple is close to gold, 
orange, and yellow in 
some countries and close 
to black and brown in 
others.  
 
Red is the colour that 
tended not to cluster with 
any of the other colours.  

Manav 2006 50 participants 
(30 men, 20 
women) 18-65 
years, Turkey 

step 1: match the 
given adjective 
to colour 
(allowed to state 
more than one 
colour for each 
adjective) 30 
adjectives 
included 
positive, negative 
and neutral 
emotion terms 

No 
scale 

 

41 colour samples 
from  Polisan Natura 
Interior Space 
Colour  Cataloque 

Location of the 
colour samples,  
lighting and position 
of the observer 
controlled 

value (lightness) and 
saturation affected to 
association 

no gender and sex 
differences except 
females had more 
positive emotional 
responses towards black 
and people over 63 years 
and over preferred black 

Sutton & 
Altarriba 
(2015) 

N=107 (75 
females) 
undergraduate 
students 
University at 
Albany, State 
University of 
New York 

The 390 words 
(ANEW 
database) were 
randomly mixed 
together, and 
participants were 
asked to write 
down the first 
colour that came 
to mind for each 
word 

No 
Scale 

Not used The colour red was most 
commonly associated 
with negative emotion 
and emotion-laden words 
 
Yellow and white were 
associated with positive 
emotion and emotion-
laden words. 
 

Valdez & 
Mehrabian 
(1994) 

250 University 
of California 
undergraduates 

76 colour stimuli 
presented on 
grey background 

Mehrab
ian's 
(1978) 

10 Munsell colour 
samples: red, yellow, 
green, blue, purple; 

Saturation and brightness 
dominated emotional 
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(103 men, 147 
women)  

 

in the computer 
screen. 
Participants rated 
how the colour 
made them feel  
using a semantic 
differential. 

A minimum of 7 
colour samples 
were chosen 
from each hue 
level  

Each subject 
rated seven to 
nine different 
colour samples 
within the same 
hue.  

verbal-
report 
Pleasur
e-
displea
sure, 
Arousal
-non-
arousal, 
and 
Domin
ance-
submis
sivenes
s 
(PAD) 
scales 

and the five 
intermediate hues, 
yellow-red, green-
yellow, blue-green, 
purple-blue, and red-
purple.  

Brightness and 
saturation controlled 

responses to colour 

Blue, blue-green, green, 
red-purple, purple, and 
purple-blue were the 
most pleasant hues,  

yellow and green-yellow 
were the least pleasant.  

Green-yellow, blue-
green, and green were the 
most arousing,  

purple-blue and yellow-
red were the least 
arousing.  

Green-yellow induced 
greater dominance than 
red—purple.  

Wang, Shu, 
Mo (2014) 

Experiment 1: 
31 (16 female, 
15 male) from 
South China 
Normal 
University 
(native 
Chinese) 

experiment 2: 
27 Chinese 
students form 
South China 
Normal 
University (17 
female, 10 
male) 

Exp 1: A 3 
(pleasure: 
positive, neutral, 
and negative) × 2 
(colours: red and 
blue) within-
subject design 
was used.  
 
Exp 2: The 
priming stimuli 
were either blue 
or red squares, 
which measured 
2 cm × 2 cm.  
 
two types of 
words: 
experimental 
(180 words 60 
affective, 60 
positive, 60 
neutral and 
negative) and 
dummy (180 
pseudo words) 

No 
Scale 
 
 

Blue and red 
 
hue, saturation, and 
lightness values were 
controlled; adopted 
from Mehta and Zhu 
(2009). 

Exp 1: red induced 
positive and negative 
emotion, while blue only 
induced positive emotion.  

Exp 2 red induced only 
positive emotion, while 
blue induced neither 
positive nor negative 
emotion.  

physical colour and 
verbal colour stimuli 
induced emotions by 
activating different 
mechanisms: physical 
colour induced emotions 
via both natural and 
social associations, 
whereas verbal colour 
induced emotions via 
social associations. 

 

4.2	Colours,	emotions	and	gender	differences	
 

Very little is known about gender differences in regards to colour-emotion associations. 

Slight gender differences in colour-emotion associations have been observed in 

different cultures by Hupka et al. (1997) but they did not specify what these differences 

were. On the contrary Manav (2006) did not find any significant gender differences in 

Turkey, except that old women had more positive associations with black than men. 
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Interestingly, the study by Silver & Ferrante (1995) had similar results. Old women 

living in the United States preferred black more than men did.  

 

It is difficult to form any hypothesis about sex differences based on existing literature. 

On the other hand, an ecological valence theory (Palmer & Schloss 2010) suggests that 

colour preferences and colour-emotion associations are combined together. People 

might like some colours more than others based on positive colour-emotion associations 

with the object of that colour. Based on this theory, colour preference literature was also 

assessed when forming hypotheses.  

 

Little girls like bright colours more than boys do. In the study by Boyatzis & Varghese 

(1994) children were 4-5 and 6-7 years old and lived in the United States. Preference for 

bright colours became more positive with age for both sexes but boys were more likely 

to have positive associations with dark colours and girls with bright colours. The study 

by Wong and Hines (2015) gave similar results as they studied 20-40 months old 

toddlers in the United Kingdom on two separate occasions. A gender difference was 

present between 2 and 3 year old children and strengthened near their third birthday. 

Both gender -bound influence and learned behavior were suspected in these studies. 

Girls influence with bright colours in toys and clothing more often than boys (Boyatzis 

& Varghese 1994).  

Colour preferences or schemas start to form already in childhood as but preferences can 

change when we grow up. We already know that both women and men prefer blue as 

their favorite colour and it is the most frequently worn colour by both sexes (Hemphill 

1996). However, there’s a study where men preferred blue more than women did and in 

the contrary women preferred red more than men did (Sorokowski et al. 2014).  

 

In their study Sorokowski et al. (2014) compared colour preferences in Poland and in 

remote location in Indonesia. Half of the participants were women. Preferences differed 

between these cultures but also between the sexes. Men generally preferred blue and 

women red. The results were almost the same in both cultures but preferences differed 

by country. In Poland blue was preferred more strongly by men compared to the men in 

Indonesia and red was more strongly preferred by women in Indonesia than in Poland.  
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Ling, Hulbert and Robinson (2006) found similar results. Female had stronger 

preference for red against green. They speculate the reason behind it to be in evolution. 

Female were gatherer’s and they needed to identify fruits and berries against the ground. 

 

Based on these studies it is hypothesised that female will have more positive colour-

emotion associations with bright colours (yellow and pink) than men have. Men will 

have more positive colour-emotion associations with blue. The nature of other gender 

differences will be more explorative, but no other significant differences are expected.  

 

 

4.3	Cultural	aspects	on	colour-emotion	associations	
 

Hall and Hofstede are perhaps the most well-known authorities, who have been 

interested in the cultural differences between societies. Hall (1976, 53) defines the high 

and low context cultures in his book "Beyond Culture". He refers to the terms "high" 

and "low" mainly linguistic and nonverbal processes in different societies. Hofstede 

(2001) has divided culture into five dimensions, which he called power distance, 

uncertainty avoidance, individualism vs. group orientation, masculinity vs femininity 

and the long term orientation vs the short term orientation. Each country is transferable 

to the scales of these dimensions and in that sense comparable to other countries. 

 

What we can learn from these cultural studies is that Finland and Norway are very 

similar countries contrast to Greece and China that also share some similarities in 

between themselves. Both Nordic countries are low context cultures, individual and 

feminine in contrast to Greece and China that are high context cultures, group oriented 

and masculine (see descriptions by Hall 1976; Hofstede 2001).  

 

Hall (1976) describes high context cultures as characterized by persistence and slow 

changes. People greatly honor tradition. In the other words, society looks more to the 

past than the future. In high-context cultures group and family have a significant role 

and relationships are close, personal and long-term. High-context cultures are 

characterized by respect for the elderly as well as respect for people of the high status.  
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Hall's (1976) description of the characteristics of high-context cultures is well suited to 

describe traditional Chinese values, which date back to Confusionism. Confusionism is 

not an actual religion, but rather a philosophy of life, which directs human behavior 

(Irwin, 1996). Confucianism has influenced the lives and society of Chinese people for 

over 2500 years and is still seen in the behavior and practices of older people 

(Kauhanen 1999). 

 

Low-context cultures (Hall 1976), such as the Nordic countries, can be seen almost as 

opposites to high-context cultures. These societies are rule-based and tend to be 

industrialized and more future-oriented than the high-context cultures. Hierarchies are 

low and changes can be very rapid. Individuality and personal well-being are important. 

People may have many connections, but the relationships are not necessarily very deep 

and personal.  

 

Masculinity and femininity (Hofstede 2001) describe gender roles in society and work-

related values. Masculinity refers to the so-called hard values such the acquisition of 

material success. In these societies values and attitudes towards women and men differ 

clearly from one another. Women take care of children and men earn the money. 

Traditional Confucian doctrines encouraged the people to work and highlighted the 

inequalities between people as the stabile basis of society (Hofstede 2001). Finland 

belongs to a feminine culture along with the other Nordic countries, which value human 

well-being, modesty, and the environment. In these societies the so-called soft values, 

or the values of women and men are similar and both sexes are part of the workforce. In 

Finland and Norway the most significant achievements include the Nordic welfare 

society, which is open to all its citizens for health services, education and training, as 

well as social services. The level of technological knowledge and education is also high.  

 

Individualism and group orientation (Hofstede 2001) describe the relationship between 

individuality and communality in society. In individual cultures, people take care of 

themselves and the family size may be small. Industrialization, urbanization, and 

globalization seem to increase individuality everywhere. In group oriented countries, 

people identify with groups in which members are taken care of from birth to death. 

Family is more than parents and children and they all may live in the same household. 
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These groups are very loyal and harmony is important. There is only little privacy and 

decisions are adapted to the group. China is a group-oriented country, as even early 

Confucius doctrines consider individuality to be unnatural and encourage to hierarchy 

and group orientation (Zinzius 2004, 121).  

 

Hall's (1976) high- and low-context configuration, as well as Hofstede's (2001) five 

cultural dimensions have been popular in determining the characteristics of cultures. 

Hofstede has received some criticism, among others. Fang (2003) has criticized 

Hofstedes fifth dimension as chaotic and poorly structured and organized. Hofstede's 

research has received criticism also because the original material was collected many 

years ago and the data comes mainly from the international enterprise male respondents. 

Researchers are also arguing over how fast society and attitudes change, and whether 

the dimensions and classifications are still relevant (Irwin, 1996). On the other hand 

values change slowly, and many things are still relevant if one remembers not to 

stigmatize an entire country or culture in a particular category.  

 

Based on these studies, it is easy to understand that cultures are diverse. However, even 

though these theories are well known and have gained a lot of support, theories have not 

applied to colour-emotion associations before. Based on descriptions by Hall (1971) and 

Hofstede (2001) it is hypothesised that there are more similarities in colour-emotion 

associations in Finland and Norway than compared to the other countries. There will be 

most differences between Finland and China. It is also hypothesised that the group 

oriented Chinese will be more coherent on their colour- emotion associations compared 

to individualistic Finnish and Norwegian.  

 

Cultural differences in colour-emotion associations may arise in addition from 

symbolism, religion and the country flag colours to name a few. 

	

4.3.1	County	related	colour	culture	and	symbolism	
 

Colours may symbolize different things depending on culture. Each culture has its own 

religion, folklores, customs and tales that rise from historical and social environment.  
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The word "väri" is a Germanic loan to the word ”colour” in Finnish and “farge” in 

Norwegian language. The significance of many colours have been inherited from the 

western culture and religion (Huttunen 2004, 107). Colours have been in more 

significant role in China and Greece that are known for ancient colour healing and 

therapy methods. Red especially, has special value and strong historical roots in the 

Chinese culture. According to Wang et al. (2014) red is used in wedding clothes to 

symbol happiness, success and love and almost everything is red in traditional Chinese 

festivals to symbolize good luck. Red also has other positive connotations in China such 

as high social status, revolution, hope and beauty.  

Finland is usually described as the country of thousands lakes and forests. Blue and 

white have a great significance in people’s hearts. A Finnish singer Jukka Kuoppamäki 

has written a popular song in 1972, ”Blue and White” (sininen ja valkoinen), which is 

still known by people. For the Finnish the blue and white flag is also a guarantee of the 

quality and domesticity in different food products. On the other hand, the Finnish have 

saying ”don’t be too blue-eyed” meaning that someone could take the advantage of you 

if you are too naive.  

 

According to Mehta & Zhu (2009), blue does not have any special meaning or status in 

the Chinese culture but it can be associated to natural environment like to the ocean or 

sky and it is also rather safe than the threatening colour in the nature. In China blue is 

often used to decorate public areas such as swimming pools, hospitals, and rest rooms 

(Wang et al. 2014).  

 

In addition to tales and history, religions can have significant impact on associations. 

Most of the Finnish and the Norwegian people are Lutheran Christians, the Greeks are 

Orthodox Christians. The Chinese are Hindis, Confucianists, Buddhists and Taoists.  

In the Christian tradition black signifies death and the funeral coffin has been 

upholstered inside with a black cloth to describe people’s sins (Huttunen 2004, 107). In 

the bible darkness is often associated with evil and light is often associated with 

goodness and life (Maier et al. 2004), but it is not necessarily so in Asia. In the 

Christian tradition white is the symbol of purity, pictured by a white dove. White is also 

often associated to the traditional rites such as bridal dress and dew dress as the signal 
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of purity. On the opposite white is the funeral and mourning colour in China (Hutchings 

2015). 

It is also believed that social environment and language have an impact on colour-

emotion associations. Colour naming and the perceptual grouping of colours varies 

across the cultures and linguistic factors affect these preferences (Schirillo 2001).  

 

Wierzbicka (2005) has studied the meaning of colour words. She describes words as 

tools for talking. If we compare different cultures, we quickly notice that words used in 

everyday language can be very different. Words that are of interest to the speakers of a 

certain language have been developed for that culture and language and some words are 

more universal than others.  

 

The word ”colour” can be translated into many languages but it is not universal. 

According to Wierzbicka (2005) an example of a culture that did not use the word 

”colour” can be found in northern Australia and is called Burarra. In their language only 

words ”light” and ”dark” are used but new loan word ”kala” has developed, which 

means colour. They might not have needed colour terms in their everyday life as there 

aren’t so many colours in their environment.  Green is rather ”new growth after the 

rain”. As a contrast Feisner (2006) gives an example of the Inuit that are supposed to 

have seventeen different words for white as modified by different snow conditions. 

 

There are colour related sayings such as ”I am feeling blue”, ”I was so angry I saw red”, 

”I was green with envy” depending on language (Feisner 2006). All languages do not 

have the same sayings but many young people may still relate these meanings to colour-

emotion associations if they have studied English as their second language. Culture 

specific sayings may result in the way in which colour is understood or used to signify 

information in language (Sutton & Altarriba 2008). 

 

It is also worth noticing that cultural differences become smaller and smaller as 

technology develops and information is more readily available everywhere. Young 

people use the Internet and follow social media. New words are adopted from other 

languages all the time as soon as people come into contact with new technologies or 

concepts. The same can happen to colour related terms and colour-emotion associations. 
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The above-mentioned issues are examples of colour-related information that is available 

in those countries. This information is very general, which is why hypotheses colour - 

emotion associations in different countries is difficult to set. 

 

4.3.2	Colours	as	symbols	of	the	flag	
 

The colours in a country’s flag can also affect on colour identification and colour 

associations. Burkitt et al. (2007) suggested that colour use was largely culturally 

determined. In their study Finnish and British kindergartners were instructed to colour 

nasty, neutral and nice figures in their preferred colour. The differences between the 

groups were found when examining how the bad figures were coloured. The Finns used 

mainly black whereas the English used black but also brown. Finnish children did not 

use any white or blue in their nasty drawings but some English children used blue. 

Researchers suggested that white and blue are strongly associated with Finnish 

nationality and identity that could explain the results as there does not exist similar 

association in England.  

 

In the study of Lakens (2011) a person dressed in a Dutch national colour, orange, was 

identified more strongly with his nation, compared to the same person dressed in blue. 

Researchers therefore suggested that national colours can influence colour evaluations. 

However, it has yet to be proven that a country’s flag colours evoke more positive 

associations among people living in that country. This correlation is examined in this 

study. 

 

The base of the Norwegian flag (Figure 1) is red but there are also two other colours; a 

blue cross framed with a thin white border. According to Tanil (2012) the flag 

originates Fredrik Meltzer’s design from 1821. The design is based on the former union 

with Sweden and Denmark as well as freedom and independence symbols. Three 

colours symbolized the free countries of Europe in the 19 th century (French, the 

Netherlands and England) and the cross symbolized Christianity. In the final flag in 

1899 the red base was taken from Denmark, the blue cross represented Sweden and 

white frame added the third colour of freedom and showed Norway as a free nation. The 
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flag symbolized freedom but at the same time it showed that Norway had connections to 

other Scandinavian countries.  

 

The Chinese flag (Figure 1) is also red but for very different reasons. The red represents 

the communist revolution. The Chinese flag also consists of five yellow stars in the 

canton. One star is larger and four others smaller. The formation is in a semicircle 

shape. According to Flag of China (2016) the stars represent the unity of the Chinese 

people under the leadership of the Communist Party of China. The flag was designed in 

1949 by Zeng Liansong, who won the designing competition. He was inspired by stars 

shining in the sky. The yellow colour also implies Chinese as a yellow race and China 

belonging to the Chinese. 

Norway 
 

China 

  
 
Finland 

 

 
Greece

 
 

Figure 1. Country flags in Norway, China, Finland and Greece  
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In the Finnish flag (Figure 1) there is a blue cross on a white background. The coat of 

arms in Finland consists of red and yellow. According to Klinge (1999) red was also 

one strong option for the Finnish flag before independence. It is somewhat unsure how 

blue and white became national flag colours but according to Klinge (1999) Zacharias 

Topelius, a famous Finnish writer, has suggested for blue and white already since 1854. 

That was even before Finland came independent from Russia. Back then Topelius wrote 

a children’s story “Fortress Finland’s defence” (Linnake Suomen puolustus). It was 

about a big snow war where Christians battled against the Ottoman Empire. In the story 

white and blue where associated with Finland as well as with snow and lakes. Topelius 

was against the red as flag colours and in his later poems he associated red with blood 

stains. It is worth noting that the blue cross on a white base is originally the Russian 

navy flag, a blue saltire on a white field. It was used in the navy in 1712-1917 and from 

1991 onwards. Promoting white and blue Topelius was actually polite to Russia that has 

fought against Ottoman Empire.  

 

The Greek flag (Figure 1) is also blue and white as the Finnish flag. There are five 

horizontal blue stripes alternating four white horizontal stripes. The Flag of Greece 

(2016) describes the flag as symbolizing freedom or the nine syllables of the phrase 

”Freedom or Death”, which was a battle cry of Greek independence during the Hellenic 

Revolution against the Ottoman Empire. On the Greek flag, in the upper hoist-side 

corner there is a white cross on a blue square. The cross is said to symbolize Orthodox 

Christianity, which is the national religion in Greece. The colours blue and white are 

usually described as the sky and clouds or sea and waves.  

 

Based on the above, it is possible that people associate positively with their country flag 

colour. However, empirical research on this topic is lacking. Therefore, this study 

analyses in particular those positive emotions that are associated with the country flag 

colours. The hypotheses are that the Finnish, the Greeks and the Norwegians have more 

positive associations towards blue and white than the Chinese and that the Chinese and 

the Norwegians have more positive association towards red than the Finnish and the 

Greek. 
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5.	Assessment	of	colour-emotion	associations	
 

There have been different methods and different emotions researched in the previous 

colour-emotion association studies. In most of the studies different colours have been 

presented to the participants on the computer screen or by colour cards (Gao et al. 2007; 

Hemphill 1996; Kaya & Epps 2004; Manav 2001; Valdez & Mehrabian 1994; Wang et 

al. 2014). Participants have then chosen emotion(s) associated with these colours.  

The biggest limitations in the previous studies have been fairly small sample sizes (less 

than 50) and very homogenous groups containing undergraduate or college students. To 

overcome these problems in this study, a large, cross-cultural data will be obtained 

online containing different age groups and educational backgrounds.   

Web based research can reach a large group, but colour control is difficult and even 

impossible to implement in most web-based studies. Many different saturations, hue and 

brightness settings on computers are possible, which may influence the emotional 

associations. To obtain a large and various sample and still avoid the problem with 

different saturations, hue and brightness settings, physical colours in the current study 

will be replaced with the colour words all written in black (Hupka et al. 1997; Wang et 

al. 2014).  

Previous studies have also been limited by not allowing the participant a chance to 

choose more than one emotion related to a specific colour. In the study by Hemphill 

(1996) undergraduate students from Australia were shown 10 coloured cards and asked 

to fill the self-administrated questionnaire where they told what emotional response they 

associate with that colour. Kaya and Epps (2014) asked college students in the United 

States to give one emotion association with each presented 13 colours. According to 

colour-in-context theory (see chapter 3.1) many different meanings can be associated 

with one colour, thus in the present study participants will be allowed to choose more 

than one emotion. 

There are studies where participants have been allowed to choose more than one 

association but the choice of emotions has been limited. Hupka et al. (1997) studied 

four emotions in five countries. Different words were listed on paper and 

undergraduates were then asked to what extent anger, envy, fear and jealously reminded 
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them of the colours they were shown. Madden et al. (2000) asked participants to rate the 

colours based on 20 associations. These associations were related to different properties, 

not to emotions. In the current study the choice of emotions will be wider than usual 

consisting of 20 emotions that combine categorical and dimensional display of 

emotions.  
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6.		Research	questions	and	hypotheses	
 

This research is interested in colour-emotion associations in Finland, Greece, Norway 

and China.  

Research questions and hypotheses: 

1. What kind of associations can be found between emotions and colours among 

the Finnish, the Chinese, the Norwegian and the Greek adults? 

a. It is hypothesised that bright colours (yellow and pink) are associated 

only with positive emotions and dark colours (black, brown and grey) 

only with negative emotions  

2. What are the strongest colour-emotion associations among these countries? 

3. What are the main differences in these associations between Finland and the 

other three nations?  

a. Because it has been suggested that black is universally associated with 

fear and anger and red with anger (Hupka et al. 1997), it is expected that 

these associations are found across the four countries in this study. 

b. Based on Hall’s and Hofstede’s descriptions about cultural differences 

the following hypothesis is set: There are least differences between 

colour-emotion associations in Finland and Norway and most between 

Finland and China. 

c. Women will have stronger positive associations with bright colours 

(yellow and pink) than men. Men will have more positive associations 

with blue than women.  

d. There will be stronger consensus about the colour-emotion associations 

in China than there are in Finland and Norway. 

4. What is the relationship between colours of the country flag and associations 

related to these colours? The following hypotheses are set: 

a. The Finnish, the Greek and the Norwegian participants will have more 

positive associations towards blue and white (country flag colours) than 

the Chinese 
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b. The Chinese and the Norwegian participants will have more positive 

associations towards red (country flag colour) than the Finnish and the 

Greek  
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7. Method 
 

7.1	Participants	and	procedure	
 

Four convenience samples were collected for this study: Finnish, Chinese, Greek and 

Norwegian. These samples were a part of a larger international research managed by the 

University of Lausanne in Switzerland. The main study consisted of over 40 countries. 

The author of this thesis collected the Finnish sample between September 2015 and 

December 2015 and the three other samples were collected by an international research 

team between September 2015 and April 2016. Samples, analyses and results presented 

here are an independent part from the main study.  

 

The questionnaire was distributed online via a snowball sampling. The principal 

researcher in Switzerland had contacts in each country and they served as the principal 

points of contact. These initial points of contact helped to distribute the questionnaire in 

each country.  

To obtain participants from different age groups in Finland an open invitation was sent 

to Helsinki university student mailing lists, different art organizations, working 

communities related to marketing and advertising and to different pensioner 

associations in Espoo and Helsinki. The samples in Norway, Greece and China also 

represented wide population of different levels of education. Participation was 

anonymous, voluntary and respondents received no compensation for participating in 

the study.  

Respondents in the Finnish sample were native born as well as the Chinese were all of 

Chinese origin, the Greek were all of Greek origin and the Norwegian were all of 

Norwegian origin. Most of them lived in the country they were born and spoke Finnish, 

Greek, Chinese or Norwegian as their native language. Table 2 shows the socio-

demographic characteristics of the four groups.  

 

 

 

 



30 

 
 

Table 2. Socio-demographic variables in Finland, China, Greece and Norway  

 

All samples had more women than men. Chinese were approximate 3,5 years older than 

their counterparts. It was assured that the respondents chosen to the study were not 

colour blind by self-report. 

 

7.2	Assessment	method		
 

Colour-emotion associations were assessed with the Geneva Emotion Wheel (GEW) 

version 3.0. GEW is called a wheel as there are 20 different discrete emotions arranged 

to different emotion families in the circle (see Figure 2). GEW has already been 

Socio-

demographics 

Finland 

(n=136) 

China (n=154) Greece (n=262) Norway 

(n=137) 

Total (n=689) 

AGE M(SD) 19-71 years  

33.65 (13.89) 

15-58 years 

37.21 (18.38) 

24-76 years 

31.25 (11.74) 

21-65 years 

31.65 (11.08) 

15-76 years 

33.68 (13.97) 

Gender n (%)      

   Female 118 (86.8 ) 113 (73.4 ) 230 (87.8 ) 120 (87.6 ) 581 (84.8 ) 

   Male 18 (13.2 ) 41 (26.6 ) 31 (11.8 ) 14 (10.2 ) 104 (15.4 ) 

   Not specified   1 (0.4) 3 (2.2) 4 (0.6 ) 

Residence      

   Finland 135 (99.3)    135 (19.6) 

   Denmark 1 (0.7)    1 (0.1) 

   China   150 (97.4)   150 (21.8) 

   United States  1 (0.6) 1 (0.4) 1 (0.7) 3 (0.4) 

   Great-Britain  1 (0.6) 2 (0.8) 1 (0.7) 4 (0.6) 

   Netherlands  1 (0.6) 2 (0.8)  3 (0.4) 

   Belgium   1 (0.4)  1 (0.1) 

   Germany   1 (0.4)  1 (0.1) 

   Greece   254 (96.9)  254 (36.9) 

   Norway    135 (98.5) 135 (19.6) 

   Not specified  1 (0.6) 1(0.4)  2 (0.3) 

Native language      

   Finnish 136 (100)    136 (19.7) 

   Chinese  153 (99.4)   153 (22.2) 

   Korean  1 (0.6)   1 (0.3) 

   Greek   260 (99.2)  260 (37.8) 

   Dutch   1 (0.4)  1 (0.1) 

   English   1 (0.4)  1 (0.1) 

   Norwegian    136 (99.3) 136 (19.7) 

   Not specified    1 (0.7) 1 (0.1) 
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developed several years to validate the wheel structure and establish the best positioning 

of the emotion categories. The model has been tested in 10 different countries and on 10 

different languages for 20 different emotions resulted in some emotion positioning 

changes for the latest version (Scherer, Shuman, Fontaine & Soriano 2013).  

The wheel has been used in different emotion based studies such as the affective 

evaluation of body movements (Beck, Stevens & Bard 2009) and the individual and the 

team level emotions of managers (Tran 2004). However, so far not to measure colour-

emotion associations.  

 
Figure 2. Colour-Emotion Wheel structure, shown after each colour word 

 

In the present self-report assessment of colour-emotion association, the colour words 

white, black, grey, red, orange, yellow, green, turquoise, blue, purple, brown and pink 

were included. The 20 emotions on the wheel are shown in Figure 2. The test 

developers have chosen these emotions based on the popularity in earlier emotion 
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research (Scherer et al 2013). Emotions are arranged in terms of two separate 

dimensions: valence and control/power (Schrerer 2005).  

Before starting, the participants were given the following instruction: "Please rate the 

intensity of each emotion (one or more) that you associate with the particular colour 

word shown above the wheel. Smaller circles indicate weaker emotions and larger 

circles indicate stronger emotions. You can correct your choice by clicking on the small 

square at the hub of the wheel, meaning that this emotion is not associated with the 

colour word. Click on “No emotion” if you do not associate any emotion with the given 

colour word. If you associate that colour word with another emotion that is not 

displayed in the wheel, please click the “Different emotion”.  The participants were also 

given the opportunity to practice the use of the wheel. 

After this introduction, the test started. The respondents saw one colour word in black 

text (e.g. the word “red”). A respondent was then asked to choose the relevant 

emotion(s) and rate the intensity of chosen emotion(s) associated with that colour word 

by choosing the right circle. There were five circles to choose from, from the smallest 

(weak emotion, scored as 1) to the largest (strong emotion, scored as 5). It was also 

possible to choose the option that the emotions were not associated with the colour 

word (scored as 0). The same questionnaire was used in all countries and respondents 

were able to answer questions using their own native language. Different language 

versions for the Finnish, the Chinese, the Greek and the Norwegian can be found in 

Appendix 1. 

The questionnaire also included a short section, which measured demographic variables. 

The participants answered the following questions:  Do you have any trouble seeing 

certain colours?  Is colour important in your daily life? What is your mother tongue (and 

how did the respondent rate his proficiency in it)? What is your country of residence?  

What is the most recent country you have been living in for at least 2 years?  What is 

your country of origin? The respondent was also asked to provide gender and age. 

 

Answering the questions took approximately between 5 and 20 minutes. Respondents 

who took less than 4 minutes or more than 1 hour to answer and those who took less 

than 20s to evaluate the first four colour terms, were excluded from the study. It was 

assumed that they did not take the task seriously. Also people who self-reported colour 
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blindness by indicating “yes” or those who did not know or answer the question about 

colour-blindness or rated their language fluency as below 5 (on a scale of 1-10) were 

excluded.   
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8.	Results	
 

All the data was analyzed with SPSS Statistics (version 23). The main methods 

consisted of statistical tests such as, Kruskal-Wallis, Mann-Whitney U, Bonferroni 

corrections, Intra-class correlation coefficients and descriptive statistics like mean and 

standard deviation.  

 

First mean values were compared. Values with the mean ratings 1.00 or higher (0-5), 

were considered colour-emotion associations. Only those colour-emotion associations 

with the mean ratings of 2.00 (0-5) or higher were selected to further testing and 

analyses as it indicates stronger, existing colour-emotion association. 

Data was then explored using descriptive statistics. Colour-emotions’ skewness was 

within the normal limits between -1 and +1. Kurtosis was in most cases positive 

indicating pointy distribution, due to the high number of participants who had a score of 

0. Kolmogorov-Smirnov-test showed also high significance (p<.001), indicating that 

there are too many extreme values that will result as non-normal distribution. 

 

Because the values did not follow a normal distribution and data was skewed, non-

parametric methods were conducted. The Kruskal-Wallis test is used to test whether 

three or more independent samples, in this case four, are identical. Mann-Whitney U 

analyze was chosen to pairwise comparisons for its better ability to handle skewed data 

compared with T-test and less strict assumption about normal distribution. In addition 

an Intra-class correlation (ICC) was chosen as it is a useful estimate of internal 

coherence. There are different variations from sample population to raters and from 

consistent to random raters (Shrout & Fleiss 1979). 

According to Armstrong (2014) Bonferroni is very widely used but some researchers 

ignore the problem of multiple testing or use the Bonferroni correction uncritically 

without discussion. In this study a Bonferroni adjusted alpha level <.001 (.05/66) was 

used. 
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8.1 Existing	colour-emotion	associations	
 

Several colour-emotion associations were found (Table 3). Based on the mean values 

some colours could be categorized to positive, some colours to negative and some 

colours to both categories.  

As hypothesised, black, brown and grey were negative colours associated only with 

negative emotions in all countries and pink was a positive colour associated only with 

positive emotions in all countries studied. However, the hypothesis about yellow being 

positive colour, could not be confirmed fully. Yellow had positive valence in Finland, 

Norway and China but it was associated also with hate in Greece.  

It was also found that turquose, green and orange were positive colours associated only 

with positive emotions. Red, purple, blue and white rised mostly positive emotions but 

also negative emotions. Purple was not associated with any emotion in China and 

Greece and brown was not associated with any emotion in China and Norway. Similary, 

turquose did not rise any colour-emotion associations in China.  

Table 3. Colour- emotion associations and mean values in Finland, China, Greece and 
Norway 

Colour Emotion Finland (M) China Greece Norway 

yellow joy 3.84 1.72 1.23 2.91 
 amusement 2.04 1.55 <1 1.72 
 pleasure 1.46 1.62 <1 1.02 
 contentment 1.33 1.27 <1 1.15 
 interest 1.25 <1 <1 1.30 
 admiration <1 1.13 <1 <1 
 relief <1 <1 <1 1.05 
 pride <1 <1 <1 1.04 
 hate <1 <1 1.46 <1 
red love 3.96 2.74 3.07 3.03 

 hate 2.58 <1 <1 <1 
 anger 2.44 1.70 1.95 2.20 
 pleasure 1.40 1.60 1.38 1.34 
 admiration 1.06 1.39 <1 <1 
 joy <1 2.56 1.28  <1 
 interest <1 1.32 1.09 <1 
 pride <1 1.43 <1 1.20 
 contentment <1 1.17 <1 <1 
 amusement <1 1.66 1.16 <1 
black sadness 3.28 2.03 2.87 1.58 
 hate 2.71 1.50 1.86 2.15 

 fear 2.65 2.66 2.24 1.68 
 anger 1.93 <1 1.31 1.95 
 disappointment 1.87 1.43 1.79 <1 



36 

 
 

 guilt 1.79 <1 1.43 <1 
 regret 1.79 <1 <1 1.15 
 shame 1.64 <1 <1 1.25 
 contemt 1.19 <1 <1 1.58 
 disgust <1 1.35 <1 1.36 
grey disappointment 2.43 2.56 1.81 1.85 
 sadness 2.02 1.82 1.97 2.55 
 shame 1.27 <1 <1 <1 
 guilt 1.26 1.12 1.06 <1 
 regret 1.23 1.29 <1 <1 
orange joy 2.26 1.87 1.49 1.83 

 amusement 1.55 1.71 1.79 1.20 
 pleasure 1.40 1.87 1.31 <1 
 interest 1.26 1.27 1.24 1.35 
 contentment <1 1.44 <1 <1 
 admiration <1 1.15 <1 <1 
 pride <1 1.01 <1 <1 
green contentment 2.07 1.28 1.23 2.12 

 pleasure 1.57 2.01 1.38 <1 
 relief 1.38 1.16 1.39 1.07 
 interest 1.24 1.49 1.34 1.39 
 joy 1.25 1.41 1.25 1.99 
 amusement <1 1.62 <1 1.29 
pink joy 1.90 1.65  1.94 1.78 

 love 1.88 2.84 2.42 1.99 
 admiration 1.97 <1 <1 1.07 
 amusement 1.51 2.21 1.03 1.43 
 pleasure 1.49 2.11 1.73 1.41 
 interest <1 1.30 <1 <1 
 contentment <1 1.22 <1 <1 
white relief 2.01 1.03 2.22 2.35 
 joy 1.32 <1 1.82 <1 
 compassion 1.24 <1 <1 <1 
 contentment 1.28 <1 1.29 1.55 
 pride 1.14 <1 1.31 <1 
 sadness 1.07 1.11 <1 <1 
 admiration 1.04 <1 1.21 <1 
 pleasure 1.02 <1 1.15 <1 
 love <1 <1 1.39 <1 
blue sadness 2.10 1.30 <1 1.29 
 contentment 1.85 1.01 1.32 1.78 
 relief 1.63 1.01 1.39 1.50 
 compassion 1.26 <1 <1 <1 
 pleasure 1.15 1.15 1.11 1.00 
 pride <1 <1 1.40 1.38 
 interest <1 <1 1.34 1.28 
 admiration <1 <1 1.03 1.01 
 joy <1 <1 <1 1.02 
turquose pleasure 1.63 <1 1.87 <1 
 contentment 1.51 <1 1.34 1.10 
 joy 1.42 <1 1.50 1.74 
 relief 1.18 <1 2.27 1.03 
 interest 1.07 <1 1.20 1.11 
 amusement <1 <1 <1 1.52 
brown disgust 1.26 <1 1.34 <1 
purple pride 1.29 <1 <1 <1 
 regret 1.18 <1 <1 <1 
 admiration <1 <1 <1 1.03 
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 pleasure <1 <1 <1 1.03 
 joy <1 <1 <1 1.02 
 

 

8.2 The	strongest	colour-emotion	associations		
 

The strongest colour-emotion associations were explored simply by the order of the 

means, without any significance tests (information about means and all colour-emotion 

associations can be found listed in Appendix 2).  

Based on the mean values the most evident colour-emotion associations in Finland were 

among the red, yellow, black and grey colour, respectively (Figure 3). The most positive 

associations were red and love and yellow and joy. Red reflected both, positive and 

negative associations as it was also connected with two negative emotions: hate and 

anger. The colour black was strongly associated with negative emotions such as hate, 

sadness and fear. The colour grey was associated with negative emotions 

disappointment and sadness. Blue was also associated with sadness. Green was 

associated with one positive emotion, contentment, white was associated with the 

positive emotion relief. There were also positive associations with yellow and 

amusement and orange and joy.  

 
Figure 3. The strongest colour-emotion association scores in Finland (n=136, 
M>2)  (0= No colour-emotion association, 5= very strong association)  
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Based on the mean values the Chinese had the most evident colour-emotion associations 

among pink, red, black and grey colour, respectively (Figure 4). Pink reflected positive 

associations to love, amusement and pleasure. Red was associated with positive 

emotions such as love and joy. Green was associated with pleasure. Grey was associated 

with the negative emotion of disappointment. Black was associated with fear and 

sadness.  

 

 
Figure 4. The strongest colour-emotion association scores in China (n=154, M>2)  (0= 
No colour-emotion association, 5= very strong association)  

The strongest colour-emotion associations in Greece were among the red, black, pink 

and turquoise colour, respectively (Figure 5). Black was associated with negative 

emotions sadness and fear.  Other intense colour-emotion associations were positive: 

red and love, pink and love, white and relief and turquoise and relief.  
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Figure 5. The strongest colour-emotion association scores in Greece (n=262, M>2)  (0= 
No colour-emotion association, 5= very strong association)  

The strongest colour-emotion associations in Norway were among red, yellow, grey and 

white colour, respectively (Figure 6). The most positive associations were red and love, 

yellow and joy, green and contentment and white and relief. Black was associated with 

the negative emotion hate and red with anger. Grey was associated with the negative 

emotion sadness. 

 

Figure 6. The strongest colour-emotion association scores in Norway (n=137, 
M>2)  (0= No colour-emotion association, 5= very strong association)  
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8.3	Main	differences	between	the	countries	

8.3.1	Universal	associations	

Kruskal-Wallis H tests were run to determine if there were differences in strong colour-

emotion associations among four countries. Analysis showed a significant difference 

between countries indicating that colour-emotion associations differ in their intensity 

between the countries studied. Only red-love, red-anger, grey-sadness, orange-joy and 

pink-pleasure were similar associations without significant differences after Bonferroni 

corrections. Results are presented in Table 4.  

Table 4. Kruskal-Wallis analyses for the strongest colour-emotion association scores 
(n=685) after Bonferroni corrections α < 0.001  

Colour Emotion χ² p 

Yellow joy 147.22 <.001*** 

 amusement 38.96 <.001*** 

Red love 16.55 .001 

 hate 104.92 <.001*** 

 anger 8.45 .04 

 joy 54.31 <.001*** 

Black sadness 54.03 <.001*** 

 hate 23.09 <.001*** 

 anger 29.31 <.001*** 

 fear 19.56 <.001*** 

Grey disappointment 19.14 <.001*** 

 sadness 11.08 .01 

Orange joy 12.86 .01 

Green contentment 28.94 <.001*** 

 pleasure 23.92 <.001*** 

Pink love 22.79 <.001*** 

 amusement 34.95 <.001*** 

 pleasure 10.47 .02 

White relief 35.76 <.001*** 

Blue sadness 81.16 <.001*** 

Turquose relief 68.31 <.001*** 

*** p<.001  
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8.3.2	Main	differences	between	Finland	and	other	nations	
 

After splitting the data by country, Mann-Whitney U pairwise comparisons were run to 

see how colour-emotion associations differed between Finland and other countries. For 

p-value, the distributions showed that there were the most significant differences 

between Finland and China and the least between Finland and Norway (Table 5). 

Table 5. Mann-Whitney U analyses for the strongest colour-emotion association scores 

compared with the Finnish sample after Bonferroni corrections α < 0.001 

  Finland vs. China Finland vs. Greece Finland vs. Norway 

Colour Emotion Mean 

rank 

(FI) 

Mean 

rank 

(CH) 

p Mean 

rank 

(FI) 

Mean 

rank 

(GR) 

p Mean 

rank 

(FI) 

Mean 

rank 

(NO) 

p 

Yellow joy 186.35 109.43 <.001*** 282.15 156.60 <.001*** 153.54 120.58 <.001*** 

 amusement 156.04 136.19 .03 241.64 177.62 <.001*** 142.98 131.07 .179 

Red love 163.64 127.38 <.001*** 215.81 190.24 .02 151.03 121.97 .001 

 hate 183.45 109.65 <.001*** 255.85 169.38 <.001*** 165 108 <.001*** 

 anger 157.71 132.68 .01 212.88 191.77 .06 140.69 132.31 .354 

 joy 117 169.11 <.001*** Not analyzed (M<2) Not analyzed (M<2) 

Black sadness 165.59 123.47 <.001*** 206.50 195.87 .35 166.35 108.87 <.001*** 

 anger 163.74 125.15 <.001*** 220.26 199.72 .003 136.47 137.52 .91 

 hate 165.47 123.58 <.001*** 225.50 186.01 <.001*** 144.93 129.13 .08 

 fear 142.01 144.85 .76 211.99 193.02 .10 154.81 119.32 <.001*** 

Grey disappointment 140.30 149.10 .36 219.87 186.64 .004 146.73 125.35 .02 

 sadness 148.98 141.51 .42 199.70 197.12 .82 124.91 147.01 .02 

Orange joy 151.35 137.38 .13 225.32 186.10 <.001*** 144.43 129.62 .10 

Green contentment 159.46 130.08 .001 227.54 184.13 <.001*** 135.56 138.43 .75 

 pleasure 135.27 151.86 .06 Not analyzed (M<2) Not analyzed (M<2) 

Pink love 123.63 163.18 <.001*** 179.37 209.23 .10 135.15 138.84 .69 

 amusement 130.85 156.71 .01 Not analyzed (M<2) Not analyzed (M<2) 

 pleasure 131.82 155.85 .01 Not analyzed (M<2) Not analyzed (M<2) 
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White 

relief 165.46 127.88 <.001*** 190.29 204.28 .22 129.95 144 .12 

Blue sadness 162.49 130.50 <.001*** 247.82 169.23 <.001*** 152.61 121.51 <.001*** 

Turquose relief Not analyzed (M<2) 166.37 216.70 <.001*** Not analyzed (M<2) 

*** p<.001  

 

After Bonferroni corrections, pairwise comparisons between Finland and China showed 

that the Finnish associated love with red stronger than the Chinese did (U=7733.50 

p<.001), but the Chinese associated pink with love stronger than the Finnish did 

(U=7497, p>.001). The Chinese associated red stronger with joy (U=6596, p>.001), 

while the Finnish associated yellow stronger with joy (U=4916.50, p<.001). The 

Chinese did not associate red (U=5038.40, p<.001) and black (U=7212, p>.001) with 

negative emotion hate or black with sadness (U=7196, p<.001) as strong as the Finnish 

did. There were also differences with the colours white and blue. The Finnish associated 

sadness with blue (U=8162, p>.001) and white rather with relief  (U=7758, p>.001) 

than the Chinese. 

Pairwise comparisons showed that the Finnish and the Greek had more similar colour-

emotion associations, but there were some significant differences. The Finnish 

associated yellow strongly with joy (U=6576, p<.001) but the Greek did not. The 

Finnish also associated yellow with amusement (U=12084.50, p<.001) compared with 

the Greek who did not have the same association. The Greek associated turquoise with 

relief (U=13310.50, p<.001) and pink with love (U=15078, p<.001) stronger than the 

Finnish did. The Finnish associated orange with joy (U=14304, p<.001) and green with 

contentment (U=13866.50, p<.001) whereas the Greek did not. Black was associated 

with hate (U=14280.50, p<.001) in Finland but there was no similar effect in Greece. 

The Finnish also associated red with hate (U=10016, p<.001) but the Greek did not. The 

Greek did not associate blue with sadness (U=9884, p<.001) as the Finnish did.  

 

There were least differences between Finland and Norway. The Finnish associated 

yellow stronger with joy (U=7066.50, p<.001) than the Norwegian did. The Finnish also 

associated red with hate (U=5372, p<.001), black with sadness (U=5325, p<.001) and 

fear (U=6894, p<.001) and blue with sadness (U=7193.50, p<.001) more strongly than 

the Norwegian did.  
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8.3.3	Gender	differences	
 

To analyze whether women had more positive associations with yellow and pink and 

men with blue, the sum variables of positive emotions were calculated. Sum functions 

included following positive emotions from the valence dimension: admiration, 

contentment, pleasure, joy, pride, relief, interest, admiration and compassion. 

Mann-Whitney analyses (Table 6) indicated only slight gender differences. Men had 

more positive associations with blue in Greece than women (U=3240, p=.034). Women 

had more positive associations with yellow in Norway than men (U=379, p=.001) but 

there was no differences between sexes in other countries and related to the colour pink. 

Table 6. Positive associations with blue, yellow and pink among women and men  

  Finland  China Greece Norway 

Sum 

function 

 Mean 

rank 

p Mean 

rank 

p Mean 

rank 

p Mean 

rank 

p 

blue male 65.83 .76 74.10 .56 157.79 .03* 61.11 .51 

 female 68.91 78.73 127.39 68.25 

pink male 61.61 .43 76.90 .95 132.26 .89 57.50 .31 

 female 69.55 76.36 130.26 68.67 

yellow male 60.14 .33 68.83 .14 136.27 .67 34.57 .001** 

 female 69.78  80.65  130.29  71.34  

*** p<.001 **p<.01 *p<.05 

After first comparisons, all strong colour-emotion associations (M>2) were addressed 

separately to find more specific gender differences (Table 7). One significant gender 

difference remained in the Norwegian sample after Bonferroni corrections were made. 

Women (Mdn=4) associated yellow stronger with joy than male respondents did 

(Mdn=0, U=381, p<.001). Exception of that, no gender differences were present.  

Table 7. Colour-emotion association differences for male and female respondents in 

Finland, China, Greece and Norway after Bonferroni corrections α < 0.001 

  Finland  China Greece Norway 

Colour-emotion  Mean 

rank 

p Mean 

rank 

p Mean 

rank 

p Mean 

rank 

p 

yellow-joy male 49.53 .02 Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

34.71 <.001*** 

 female 71.39 71.33 

Yellow-amusement male 64.69 .65 Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

Not analyzed (M<2) 

 female 69.08 
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Red-love male 52.47 .04 73.79 .63 136.11 .63 Not analyzed (M<2) 

 female 70.94 77.47 129.74 

Red-hate male 71.69 .70 Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

Not analyzed (M<2) 

 female 68.01 

Red-anger male 55.89 .13 Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

76.64 .29 

 female 70.42 65.87 

Red-joy male Not analyzed 

(M<2) 

81.21 .39 Not analyzed 

(M<2) 

Not analyzed (M<2) 

 female 74.82 

Black-sadness male 74.61 .46 80.07 .39 121.82 .44 Not analyzed (M<2) 

 female 67.57 73.78 132.24 

Black-anger male 71.28 .73 Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

Not analyzed (M<2) 

 female 68.08 

Black-hate male 68.22 .97 Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

76.25 .33 

 female 68.54 66.48 

Black-fear male 58.92 .25 80.40 .37 148.08 .15 Not analyzed (M<2) 

 female 69.96 73.66 128.70 

Grey-disappointment male 64.78 .70 83.10 .33 Not analyzed 

(M<2) 

Not analyzed (M<2) 

 female 68.50 75.47 

Grey-sadness male 57.72 .21 Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

64.43 .90 

 female 69.58 67.86 

Orange-joy male 63.53 .55 Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

Not analyzed (M<2) 

 female 69.26 

Green-contentment male 54.92 .10 Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

73.71 .49 

 female 70.57 66.78 

Green-pleasure male Not analyzed 

(M<2) 

73.56 .65 Not analyzed 

(M<2) 

Not analyzed (M<2) 

 female 76.91 

Pink-love male Not analyzed 

(M<2) 

75.84 .91 124.45 .62 Not analyzed (M<2) 

 female 76.74 131.32 

Pink-amusement male Not analyzed 

(M<2) 

78.70 .70 Not analyzed 

(M<2) 

Not analyzed (M<2) 

 female 75.71 

Pink-pleasure male Not analyzed 

(M<2) 

79.93 .54 Not analyzed 

(M<2) 

Not analyzed (M<2) 

 female 75.28 

White-relief male 56.28 .13 Not analyzed 

(M<2) 

127.60 .77 59.50 .38 

 female 70.36 131.46 68.43 

Blue-sadness male 73.33 .56 Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

Not analyzed (M<2) 

 female 67.76 

Turquose-relief male Not analyzed 

(M<2) 

Not analyzed 

(M<2) 

114.35 .16 Not analyzed (M<2) 

 female 133.24 

*** p<.001  
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8.3.4	Internal	coherence	
 

For measuring internal coherence, Intra class Correlation Coefficients type ICC(2) was 

determined to show if people in group oriented culture (China) are more coherent with 

their way to answer, compared to individualistic cultures (Norway and Finland).  

A high degree of internal coherence was found in all countries. The average measure 

ICC for the Finnish was .97 (95% CI= [.96, .97], p<.001).  The average measure ICC 

was .97 in China (95% CI= [.96, .98], p<.001) , ICC was .98 in Norway (95% CI= [.96, 

.98], p<.001) and in Greece ICC was .97 (95% CI= [.97, .98], p<.001).  

The results indicate that internal coherence is high in all countries without any 

significant differences in CI values.  

 

8.4	Positive	emotions	and	the	flag	colours	
 

To analyze whether the Finnish, the Greek, the Norwegian and the Chinese had more 

positive associations towards the colours in their country flag, the sum variables of 

positive emotions were calculated for the colours blue, white and red.  

At first sum functions for blue and white colours were created by adding all the positive 

emotions (M>1) connected to the colour in the Finnish or the Greek sample. In the blue 

colour sum function emotions contentment, pleasure, pride, relief, interest, admiration 

and compassion were included and in the white sum function emotions admiration,  

contentment, joy, pleasure, pride, relief, love and compassion were included. Sum 

function of the red colour was created by adding those positive emotions that had M>1 

in the Chinese or the Norwegian sample. In the red sum function the emotions love, 

pleasure, admiration, joy, interest, pride, amusement and contentment were included.  

 

The results showed that the colour white had more positive associations among the 

Finnish (Mdn =.94) than among the Chinese participants (Mdn = .38, U = 5447.50, p 

<.001) and among the Greek (Mdn=1.30) compared with the Chinese (U=9902, p<.001) 

as well as among the Norwegians compared with the Chinese (U=6746.50, p<.001). 
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There were no significant differences when comparing positive associations with white 

between the Finnish and the Greek (U=16733.50, p=.32) or the Finnish and the 

Norwegian (U=8252.50, p=.101).  

 

Similar Mann-Whitney analyses were done with the colour blue. The test indicated that 

the colour blue had more positive associations with the Finnish (Mdn = .86) than with 

the Chinese (Mdn = .71, U=8935, p<.05) and with the Greek (Mdn=.71) than with the 

Chinese (U=16642, p<.01) and with the Norwegian than with the Chinese (U=8228, 

p<.01). There was no significant difference when comparing positive associations with 

blue between the Finnish and the Greeks (U=17352.50, p=.67) or the Finnish and the 

Norwegian (U=8591.50, p=.265).  

 

Similary, Mann-Whitney analyses was done with the colour red. The test indicated that 

the colour red had more positive associations with the Chinese (Mdn=1.25) than with 

the Finnish (Mdn=1, U =8906.50, p <.05) and with the Chinese than with the Greek 

(Mdn=1, U=17013, p<.05) but there were also a significant difference between the 

Chinese and the Norwegian (U=8007, p>.01). There were no significant differences 

when comparing positive associations with red between the Finnish (Mdn=1) and the 

Greek (Mdn=1, U=17637, p=.92) or the Finnish and the Norwegian (U=8193.50, 

p=.102).  

 

Thus, Greek, Norwegian and Finnish had more positive associations with white than 

Chinese. Greeks, Norwegian and Finnish had more positive associations with blue than 

Chinese. Chinese had more positive associations with red than Finnish and Greek and 

also Norwegians. Norwegians did not have more positive associations to red than Greek 

or Finnish.  
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9.	Discussion	

9.1 Main	findings	and	future	research	
 

This study was interested in adults’ implicit colour-emotion associations cross-

culturally. There were four main research problems that were addressed in the study. 

Firstly, existing colour-emotion associations among the Finnish, the Chinese, the 

Norwegian and the Greek adults were explored to find positive and negative colours. 

Secondly, the most evident colour-emotion associations among the Finnish, the 

Chinese, the Norwegian and the Greek were studied and thirdly, compared to find 

differences and similarities in these associations. Fourthly, the relationship between 

colours in the country flag and positive associations related to these colours was 

addressed.  

Several colour-emotion associations were present. As hypothesised, black, brown and 

grey had negative valence (Hemphill 1997; Maier et al. 2004) in all countries. The 

hypothese about pink being a positive colour (Gil & Le Bigot 2014) was confirmed in 

all countries. However, the hypothesis about yellow being a positive colour was true in 

Finland, China and Norway but not fully true in Greece as the Greek associated 

negative emotion hate with yellow in addition to positive emotions. This is a new result 

without any previous research and further research is needed to find reasons behind this 

association. It was also a new finding that turquoise and orange had positive valence in 

all countries. Bright colours have been previously evaluated as positive (Dael et al. 

2016; Hemphill 1997; Maier et al. 2014) but this result was not self-evident as physical 

colours were not present and implicit colour associations were tested. Different people 

might imagine different colours bright.  

In Finland the most evident colour-emotion associations were red-love, yellow-joy, 

black-sadness, black-hate, black-fear, red-hate, red-anger, grey-disappointment, orange-

joy, blue-sadness, green-contentment, yellow-amusement, grey-sadness and white-

relief, respectively. In China the strongest colour-emotions were pink-love, red-love, 

black-fear, red-joy, grey-disappointment, pink-amusement, pink-pleasure, black-sadness 

and green-pleasure, respectively. The strongest colour-emotion associations in Greece 

were red-love, black-sadness, pink-love, turquoise-relief, black-fear and white-relief, 

respectively. The strongest colour-emotion associations in Norway were red-love, 



48 

 
 

yellow-joy, grey-sadness, white-relief, red-anger, black-hate and green-contentment, 

respectively.  

Most colour-emotion associations (blue-sadness, green-contentment, black-hate, white-

relief, yellow-amusement, yellow-joy, orange-joy, pink-amusement, pink-pleasure, 

pink-love, red-joy, turquoise-relief) differed by country indicating learned and culturally 

based associations (Boyatzis & Varghese 1994; Burkitt et al. 2007; Hupka et al. 1997; 

Jing et al 2014; Wang et al. 2014). These findings build on earlier research by Hemphill 

(1997), Hupka et al. (1997), Kaya & Epps (2004), Manav (2007) and Sutton & Altarriba 

(2014).  

It was interesting to notice that the Finnish associated blue with sadness but the 

Chinese, Norwegian and Greek did not have the same association that strongly. The link 

between blue and sadness has been found in an English-speaking country earlier (Keya 

& Epps 2004; Sutton & Altarriba 2014). English is not the official language in any of 

the countries studied and the saying “feeling blue” does not exist in Finland. However, 

people have very strong English skills and especially young people are familiar with the 

English meaning. English language skills are strong in Norway as well so further 

research is needed into why the link between blue and sadness did not exist there that 

strongly. It is possible that people in the Finnish sample were more educated and thus 

more advanced with English but it can only be speculated. The level of education was 

not asked in the background information of the questionnaire.  

Relief was a very country specific emotion that has not been previously examined. 

White was associated with relief in Finland, Greek and Norway with a similar intensity. 

In the Christian culture white is a sign of purity. On the other hand white is the funeral 

and mourning colour in China (Hutchings 2015), which might be reason why Chinese 

do not associate white with relief that strongly. Turquose reflected strong associations 

with relief only with the Greeks.  

Joy was associated with the colours red, yellow and orange depending on country. 

Yellow was the colour of joy in Finland and Norway, however Finnish had a stronger 

yellow-joy association than Norwegians. It is actually surprising that strong association 

between yellow and joy were only present in Finland and Norway, because positive 
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associations with yellow have been found before (Hemphill 1997). Why this association 

is weaker in China and Greece is not known.  

Orange was associated strongly with joy only in Finland. This is a new information with 

no previous research results. Further research is needed to establish the reasons for it, 

but these differences could reflect climate differences. Summer and the sun (yellow, 

orange) could be associated with joy and amusement in the Nordic countries in contrast 

to long, dark winters. Red was associated strongly with joy only in China, which is not 

surprising given the important meaning of red in Chinese festivals (Wang et al. 2014). 

Colours of love were red and pink depending on country. Red was the colour of love in 

all of the countries studied. The link between red and love is well known also in 

previous research (Kaya & Epps 2004; Sutton & Altarriba 2014). More surprising was 

the new finding that pink was more strongly associated with love in China than red. The 

association between love and pink is not as strong in Finland as it is in China.  

Associations between contentment and the colour green were present in Norway and 

Finland without significant differences. Green had positive valence in all countries. 

Positive associations with green have also been found in earlier studies (Hemphill 1997; 

Gil & Le Bigot 2014; Kaya & Epps 2004). This can possibly be attributed to positive 

associations between nature and relaxing and comfort. Amusement was associated 

strongly with pink in China and strongly with yellow in Finland. These findings are 

new. This finding is in accordinance with the study by Gil & Le Bigot (2014). 

There were fewer differences between the Finnish and the Norwegian sample than 

between the Chinese and the Greek sample. This result is in line with Hall’s (1971) and 

Hofstede’s (2001) descriptions about cultural differences such as high and low context, 

masculine and feminine culture and group oriented or individualistic cultures, that can 

be used as the basis of classifications when comparing cultures. However, hypothesis 

about the Chinese being more coherent in their way of answering compared with the 

Finnish or the Norwegian was not supported. Internal consistency was good in all 

countries studied. Individualistic or group oriented culture did not affect internal 

coherence.  

According to Izard (1977) interest, joy, surprise, sadness, anger, disgust, contempt, fear, 

shame, shyness and guilt are universal, basic feelings but it is unknown if colour-
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emotion associations are universal. It was hypothesised that black-fear, black-anger and 

red-anger were present in this study universally as suggested by Hupka et al. (1997). 

This hypothesis was not fully supported with black-anger. Black-anger association was 

similar in Norway and Finland but significantly weaker in Greece and even more in 

China. Black-fear association was found in all countries and was similar in Finland, 

China and Greece but significantly weaker in Norway. However, physical colours were 

not present. Gao et al. (2007) have proposed that biologically based associations occur 

when colours are seen and on the contrary learned, culturally bound associations occur 

when colour words are seen. Further research will be needed to investigate if the results 

with physical colours differ from the present results when studying fear and anger.  

 

On the other hand, some colour-emotion associations (red-ange and grey-sadness) were 

present strongly in all countries without significant differences. The results concerning 

grey are in accordance with the study by Hemphill (1997). He found the link between 

grey and negative associations. Results concerning red are similar with the studies by 

Hupka et al. (1997) and Sutton and Altarriba (2014) who have found the link between 

red and anger. Hupka et al. (1997) have suggested the connection between red and anger 

to be biologically based and the present results do not contradict this argument. It is 

worth noting that saying “seeing red” exists in Finland and Norway, and in Greece a 

recent expression is “I hit red”, which means I reached my limits. This can also refer to 

anger. More research is needed to confirm if this association is biologically based or 

learned (e.g as the basis of language). Geo et al. (2007) have suggested that associations 

with colour words are learned associations.  

Hypothesis about women having stronger positive associations with bright colours 

(Boyatzis & Varghese 1994; Hemphill 1997; Silver & Ferrante 1995; Sorowski et al. 

2014) and men having more positive associations with blue was partly supported with 

yellow and blue. Men had more positive associations with blue in Greece and women 

had more positive associations with yellow in Norway and they associated yellow with 

joy more intensely than male respondents. These differences were not present in the 

other countries or with the pink colour.  

Colour-emotion research comparing differences between sexes is almost non-existent 

but these results are in line with Hupka et al. (1997) who found only slight gender 
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differences (not specified) in their cross-cultural research. It is worth noting that there 

were only 14 males in the Norwegian data but this gender difference is possible because 

it is known that women can be more attracted to bright colours than men (Boyatzis & 

Varghese 1994; Hemphill 1997). However, the results obtained here indicate that other 

factors, such as culture are more significant, when evaluating colour-emotion 

associations. 

It was also hypothesised that associations could be more positive towards the colour(s) 

of the national flag. This hypothesis was supported with blue and white colour but not 

with red. The Chinese had more positive emotions connected with red (the colour of the 

national flag) than the Finnish and the Greek and the Finnish and Greek had more 

positive emotions connected with their blue and white, but in the study of Norwegians’ 

red flag, the hypothesis was not supported. Norwegians did not have more positive 

associations with red than Finnish or Greek and there were also significant difference 

between Chinese and Norwegian in accordance to positive associations with red. This 

subject is not very deeply researched. Lakens (2011) proved support that national 

colours can function as a perceptual representation of the nation, that was not fully 

supported here. In addition to the current findings, future research could investigate 

whether the current observations are generalizable to other nations and their national 

colours or if other cultural factors like customs and religion are more significant.  

Colour psychology is only in its beginnings. Future studies should be integrated more 

with colour-in-context theory in order to test theory relevance as well as to create new 

ones to understand these results and phenomenon the best possible way. Associative 

learning (e.g. De Houwer and Thomas 2001) and general learning theories could bring 

some new aspects to colour-emotion research and add to the understanding of how 

associations are built.  

The results of the positive colours pink, green and turquose as well strong colour-

emotion associations are the easiest to apply in practise. Marketing can benefit from 

colour-emotion knowledge in new campaigns and delivering messages to different 

cultures. Interior, decoration and art could benefit from this knowledge when wanting to 

make certain impressions such as relaxing, calming, activating, etc. It would be 

interesting to test whether the use of positive colours make people feel more positive 

and affect their mood. Yellow walls or visual elements in Finland could have 
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stimulating or empowering effects. However, colour use in different countries and 

contexts needs to be carefully considered as there might be very country or context 

specific differences.  

 

9.2	Limitations	of	the	study		
 

There are some potential limitations with the present study associated with the use of 

self-reported data, which can introduce problems with validity including self-report 

biases. We cannot be sure if participants chose all the relevant colour-emotion 

associations and rated these associations with the intensity she/he meant or if the task 

was understood correctly. Some respondents had trouble to understand that colours 

were not present in the study, just colour words. Whether this was a reason to quit the 

questionnaire or not to participate in the study is unknown. It is possible that it affected 

the amount of complete responses.   

 

The method GEW has been developed as a tool for self-reported emotions and used in 

several studies but it has not been used before to measure colour-emotion associations. 

Validity and reliability in this context are unknown although the method has been 

developed and used in different contexts. More research about the validity and 

reliability of GEW in the colour-emotion context should be completed. It is possible 

that other emotions in addition to pride could be more relevant, when testing positive 

associations with country flag colours.  

 

Another limitation of this study was the fact that there were more females than male 

respondents in every country. The number of male respondents was quite small in 

Finland and Norway so it is unclear how this could have affected results. More research 

on these countries is needed. It is also possible that strict Bonferroni corrections left 

some similarities unnoticed.  

 

While these issues may limit the generalizability of the findings, the results raise some 

important questions that should be seriously considered in future research. Firstly most 

of the results are in line with earlier research and complement the findings (e.g. 

Hemphill 1997; Hupka et al. 1997; Kaya & Epps 2004; Manav 2007; Sutton & Altarriba 
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2014), and secondly there were large sample sizes (over 100 respondents from each 

country). 

 
 

9.3	Concluding	remarks 
 

The purpose of this study was to increase our understanding about colour-emotion 

associations among adults and to expand the field of research on colour psychology and 

cross-cultural understanding. The study compares with the results of other present 

studies (e.g. Hemphill 1997; Hupka et al. 1997; Kaya & Epps 2004; Manav 2007; 

Sutton & Altarriba 2014), and also supplies some new results to cross-cultural research 

on colour-emotion associations study in China, Greece, Norway and Finland. 

Furthermore, this study helps other researchers enrich and deepen the research contents 

of colour-emotion associations.  

In this study, the colour-emotion associations were implicit and based on automatic 

memory structures (Kowert, Griffiths & Oldmeadow 2012). Several different 

associations with one colour and differeces between countries suggest, that the colour-

emotions are learned and based on a variety of cultural factors rather than colour 

preferences, gender or biology. Only few gender differences were present. Internal 

consistency was very coherant in each country, indicating that group orientation vs. 

individualism does not affect to colour-emotion associations that significantly. 

However, it is possible that some biological associations such as red-anger co-exist 

alongside with learned associations (Hupka et al 1997) as some earlier findings were 

confirmed in this study.  

Future work is needed to expand on the reasons behind these findings. To sum up: a) the 

reasons behind the differences between countries is difficult to know with certainty, 

because the subject is under-researched and theories are lacking b) these countries differ 

in many cultural factors (see Hall 1971; Hofstede 2001) which may have an impact on 

what kind of colour-emotion associations are present; c) such things as climate, religion, 

local advertising and products, social media and the language can have significant 

impact on colour-emotion associations; and d) future studies would need to examine 

how these factors affect colour-emotion associations. 
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For a better understanding of this phenomenon on a larger scale, four major lines of 

strategy could be identified to contribute to the view of colour-emotion research from 

where it is standing today.  

The first is to deepen the theoretical basis for colour-emotion associations to understand 

results and phenomenon in the best possible way. The second is the role played by the 

cultural context and factors such as religion, local advertising, products and tales. What 

cultural factors have the greatest impact in colour-emotion associations and to what 

extent? 

The third research focus is to understand climate and environmental differences and 

their possible impacts for colour associations. Areas exposed to the same culture could 

differ based on environment (Jiang et al. 2014) but climate differences have not been 

studied in the context of colour-emotion association differences.  

The fourth and finally, future studies need more male respondents and a more diverse 

range of ages. It is not important just for generalization purposes but also for developing 

new theories and testing the validity of methods used in earlier research.  

Overall, the results obtained in this research can be meaningful in many ways because 

they add to the understanding of cross-cultural colour-emotion associations within the 

framework of colour psychology. The findings of this study provide more insight into 

the field of marketing, interior, art, decoration, learning and even in the health sector as 

associations with different colour-emotions are better understood.  
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Appendix 2. Colour-emotion association scores in Finland, China, Greece, Norway and 
total data (0= No colour-emotion association, 5= very strong association)  

 Finland China Greece Norway Total 

Colour Emotion Mean Std. 
Devia
tion 

Mean Std. 
Deviati
on 

Mean Std. 
Devia
tion 

Mean Std. 
Deviati
on 

Mean Std. 
Deviati
on 

yellow joy 3.84 1.76 1.72 2.09 1.23 1.90 2.91 2.18 2.19 2.22 
 amusement 2.04 1.95 1.55 2.00 0.89 1.68 1.72 2.13 1.43 1.95 
 pleasure 1.46 1.90 1.62 2.09 0.80 1.60 1.02 1.75 1.16 1.84 
 contentment 1.33 1.79 1.27 1.92 0.48 1.26 1.15 1.77 0.96 1.68 
 interest 1.25 1.76 0.66 1.90 0.79 1.57 1.30 1.93 1.01 1.72 
 admiration 0.82 1.51 1.13 1.84 0.48 1.26 0.71 1.48 0.74 1.52 
 relief 0.78 1.39 0.28 0.99 0.39 1.15 1.05 1.81 0.57 1.35 
 pride 0.51 1.19 0.91 1.72 0.53 1.36 1.04 1.77 0.71 1.52 
 compassion 0.40 1.12 0.40 1.14 0.26 0.93 0.38 1.05 0.34 1.04 
 disgust 0.35 0.91 0.23 0.88 0.68 1.52 0.26 0.87 0.43 1.18 
 love 0.31 0.91 0.58 1.40 0.23 0.82 0.51 1.21 0.38 1.08 
 contemt 0.24 0.78 0.22 0.82 0.61 1.42 0.23 0.90 0.37 1.11 
 regret 0.18 0.68 0.13 0.61 0.26 0.90 0.12 0.58 0.19 0.74 
 hate 0.13 0.55 0.17 0.77 1.46 2.02 0.12 0.57 0.64 1.49 
 shame 0.13 0.51 0.19 0.75 0.47 1.24 0.15 0.61 0.28 0.92 
 anger 0.13 0.52 0.26 0.93 0.64 1.48 0.17 0.64 0.36 1.10 
 disappointm

ent 
0.11 0.48 0.21 0.84 0.32 0.98 0.13 0.57 0.21 0.80 

 fear 0.10 0.44 0.13 0.59 0.45 1.22 0.18 0.74 0.26 0.90 
 guilt 0.10 0.44 0.25 0.90 0.64 1.39 0.17 0.70 0.35 1.05 
 sadness 0.04 0.28 0.21 0.82 0.16 0.73 0.12 0.49 0.14 0.65 
red love 3.96 1.57 2.74 2.30 3.07 2.30 3.03 2.16 3.16 2.18 

 hate 2.58 2.05 0.57 1.41 0.83 1.66 0.96 1.70 1.14 1.85 
 anger 2.44 2.18 1.70 2.20 1.95 2.25 2.20 2.17 2.04 2.22 
 pleasure 1.40 1.79 1.60 2.19 1.38 1.99 1.34 1.99 1.39 1.99 
 admiration 1.06 1.61 1.39 2.09 0.89 1.74 0.82 1.62 1.02 1.79 
 shame 0.90 1.51 0.30 1.02 0.90 1.72 0.68 1.39 0.72 1.50 
 joy 0.98 1.64 2.56 2.36 1.28 2.01 0.98 1.79 1.45 2.07 
 interest 0.86 1.64 1.32 2.08 1.09 1.87 0.65 1.49 1.01 1.82 
 pride 0.72 1.46 1.43 2.16 0.65 1.53 1.20 1.91 0.95 1.78 
 fear 0.57 1.26 0.42 1.21 0.35 1.04 0.62 1.24 0.46 1.17 
 gui 0.54 1.17 0.04 0.23 0.56 1..32 0.18 0.62 0.36 1.03 
 contentment 0.46 1.12 1.17 1.97 0.88 1.72 0.52 1.41 0.79 1.64 
 contemt 0.43 1.07 0.13 0.66 0.15 0.65 0.49 1.25 0.27 0.91 
 disgust 0.32 0.90 0.18 0.76 0.17 0.71 0.23 0.84 0.21 0.79 
 regret 0.29 0.86 0.10 0.55 0.12 0.56 0.31 0.84 0.19 0.69 
 compassion 0.29 0.88 0.24 0.87 0.21 0.82 0.36 1.07 0.26 0.90 
 amusement 0.29 0.85 1.66 2.23 1.16 1.95 0.57 1.42 0.98 1.83 
 disappointm

ent 
0.20 0.74 0.03 0.21 0.18 0.74 0.11 0.57 0.14 0.63 

 relief 0.12 0.49 0.09 0.51 0.23 0.86 0.12 0.61 0.16 0.68 
 sadness 0.08 0.32 0.05 0.36 0.09 0.43 0.06 0.34 0.07 0.40 
black sadness 3.28 2.01 2.03 2.22 2.87 2.29 1.58 2.03 2.51 2.25 
 hate 2.71 2.10 1.50 2.11 1.86 2.22 2.15 2.28 2.01 2.22 

 fear 2.65 2.09 2.66 2.25 2.24 2.23 1.68 1.98 2.30 2.19 
 anger 1.93 2.11 0.85 1.70 1.31 2.02 1.95 2.23 1.46 2.06 
 disappointm

ent 
1.87 2.07 1.43 2.00 1.79 2.15 0.87 1.67 1.55 2.04 

 guilt 1.79 2.00 0.70 1.53 1.43 2.05 0.96 1.71 1.25 1.91 
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 regret 1.79 1.93 0.84 1.66 0.42 1.23 1.15 1.74 0.93 1.67 
 shame 1.64 1.88 0.40 1.13 0.57 1.39 1.25 1.91 0.88 1.63 
 contemt 1.19 1.80 0.33 1.13 0.81 1.65 1.58 2.03 0.93 1.72 
 disgust 0.83 1.54 1.35 1.97 0.46 1.35 1.36 2.04 0.91 1.73 
 pride 0.53 1.30 0.22 0.90 0.23 0.87 0.48 1.29 0.34 1.07 
 relief 0.14 0.69 0.25 0.93 0.10 0.53 0.11 0.60 0.14 0.68 
 pleasure 0.13 0.70 0.07 0.49 0.10 0.46 0.17 0.77 0.11 0.59 
 interest 0.13 0.67 0.20 0.79 0.45 1.29 0.31 1.07 0.30 1.05 
 contentment 0.15 0.69 0.08 0.50 0.14 0.65 0.31 0.99 0.16 0.71 
 admiration 0.14 0.61 0.15 0.72 0.18 0.76 0.22 0.91 0.18 0.76 
 compassion 0.07 0.42 0.24 0.89 0.18 0.73 0.26 1.00 0.19 0.78 
 joy 0.05 0.33 0.04 0.28 0.07 0.37 0.11 0.59 0.07 0.40 
 amusement 0.05 0.28 0.06 0.45 0.15 0.69 0.10 0.57 0.10 0.56 
 love 0.03 0.21 0.03 0.20 0.06 0.35 0.13 0.66 0.06 0.39 

grey disappointm
ent 

2.43 1.96 2.56 2.17 1.81 2.04 1.85 2.04 2.11 2.07 

 sadness 2.02 1.89 1.82 2.08 1.97 2.08 2.55 2.12 2.06 2.06 

 shame 1.27 1.77 0.60 1.40 0.52 1.31 0.64 1.51 0.71 1.49 
 guilt 1.26 1.75 1.12 1.83 1.06 1.75 0.99 1.77 1.10 1.77 
 regret 1.23 1.75 1.29 1.90 0.48 1.23 0.71 1.49 0.85 1.60 

 disgust 0.45 1.14 0.92 1.62 0.42 1.14 0.33 0.91 0.52 1.24 
 fear 0.79 1.42 0.54 1.25 0.88 1.59 0.49 1.22 0.71 1.42 

 contemt 0.68 1.40 0.94 1.65 0.94 .68 0.31 0.99 0.76 1.52 

 hate 0.47 1.04 0.45 1.17 0.59 1.36 0.19 0.76 0.46 1.16 
 anger 0.49 1.20 0.38 1.10 0.59 1.34 0.19 0.79 0.44 1.17 

 relief 0.33 0.96 0.41 1.21 0.23 0.88 0.21 0.81 0.29 0.97 
 compassion 0.31 0.92 0.48 1.28 0.21 0.78 0.33 1.03 0.31 0.99 
 pride 0.21 0.70 0.03 0.21 0.17 0.72 0.18 0.76 0.15 0.65 
 contentment 0.19 0.71 0.18 0.80 0.15 0.64 0.38 1.13 0.21 0.81 
 pleasure 0.11 0.54 0.03 0.21 0.08 0.44 0.12 0.621 0.08 0.47 
 interest 0.08 0.46 0.11 0.60 0.28 1.01 0.26 0.89 0.20 0.82 
 admiration 0.05 0.31 0.04 0.24 0.09 0.45 0.13 0.64 0.08 0.43 
 amusement 0.02 0.19 0.04 0.25 0.07 0.36 0.14 0.69 0.07 0.40 
 joy 0.02 0.19 0.02 0.14 0.06 0.33 0.10 0.62 0.05 0.36 
 love 0.01 0.12 0.04 0.28 0.06 0.33 0.09 0.52 0.05 0.34 
orange joy 2.26 2.06 1.87 2.12 1.49 2.03 1.83 2.09 1.80 2.09 

 amusement 1.55 1.92 1.71 2.13 1.79 2.14 1.20 1.91 1.61 2.06 
 pleasure 1.40 1.80 1.87 2.02 1.31 1.94 0.91 1.68 1.37 1.91 
 interest 1.26 1.77 1.27 1.87 1.24 1.91 1.35 1.95 1.27 1.88 
 contentment 0.74 1.44 1.44 1.99 0.99 1.73 0.64 1.45 0.97 1.71 
 admiration 0.64 1.38 1.15 1.85 0.72 1.52 0.70 1.50 0.79 1.58 
 anger 0.47 1.18 0.23 0.82 0.30 0.90 0.40 1.11 0.34 0.99 
 disgust 0.40 1.07 0.05 0.38 0.30 0.94 0.32 0.95 0.27 0.89 
 compassion 0.41 1.07 0.38 1.07 0.42 1.18 0.26 0.96 0.38 1.09 
 pride 0.40 1.05 1.01 1.74 0.46 1.23 0.73 1.57 0.62 1.42 
 relief 0.40 0.99 0.36 1.11 0.48 1.29 0.37 1.16 0.42 1.17 
 love 0.34 0.98 0.81 1.52 0.32 0.99 0.23 0.90 0.41 1.13 
 hate 0.26 0.96 0.07 0.49 0.15 0.64 0.09 0.48 0.14 0.64 
 shame 0.24 0.72 0.18 0.83 0.26 0.84 0.22 0.74 0.23 0.79 
 contemt 0.18 0.68 0.08 0.51 0.27 0.89 0.19 0.65 0.20 0.73 
 disappointm

ent 
0.14 0.57 0.07 0.45 0.20 0.77 0.20 0.72 0.16 0.66 

 fear 0.12 0.58 0.12 0.64 0.15 0.67 0.09 0.43 0.12 0.61 
 regret 0.11 0.45 0.14 0.71 0.14 0.54 0.20 0.74 0.15 0.61 
 guilt 0.11 0.51 0.11 0.47 0.23 0.81 0.21 0.78 0.18 0.72 
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 sadness 0.02 0.19 0.09 0.53 0.08 0.36 0.07 0.35 0.07 0.38 
green contentment 2.07 2.08 1.28 1.92 1.23 1.92 2.12 2.23 1.58 2.06 

 pleasure 1.57 1.95 2.01 2.19 1.38 1.99 0.91 1.71 1.46 2.01 
 relief 1.38 1.85 1.16 1.91 1.39 2.00 1.07 1.80 1.27 1.91 
 interest 1.24 1.77 1.49 2.08 1.34 1.97 1.39 1.90 1.36 1.94 
 joy 1.25 1.83 1.41 2.02 1.25 1.90 1.99 2.15 1.43 1.98 
 disgust 0.83 1.48 0.13 0.66 0.62 1.41 0.37 1.09 0.50 1.25 
 compassion 0.82 1.60 0.50 1.31 0.60 1.43 0.58 1.40 0.62 1.44 
 amusement 0.55 1.20 1.62 2.06 0.88 1.68 1.29 1.97 1.06 1.79 
 contemt 0.49 1.21 0.21 0.87 0.26 0.91 0.20 0.76 0.28 0.95 
 shame 0.42 1.05 0.17 0.71 0.10 0.53 0.23 0.85 0.21 0.77 
 pride 0.39 1.03 0.44 1.21 0.71 1.60 0.60 1.40 0.56 1.37 
 admiration 0.40 1.12 1.05 1.80 0.69 1.55 0.63 1.39 0.70 1.52 
 regret 0.35 0.97 0.11 0.57 0.23 0.77 0.09 0.48 0.20 0.73 
 guilt 0.29 0.84 0.13 0.65 0.16 0.68 0.12 0.58 0.17 0.69 
 love 0.29 0.97 0.75 1.63 0.34 1.07 0.53 1.36 0.46 1.27 
 disappointm

ent 
0.15 0.55 0.12 0.64 0.19 0.81 0.23 0.76 0.17 0.72 

 fear 0.14 0.59 0.06 0.42 0.21 0.79 0.15 0.64 0.15 0.66 
 sadness 0.13 0.54 0.13 0.64 0.09 0.48 0.26 0.82 0.14 0.61 
 hate 0.10 0.57 0.13 0.61 0.11 0.56 0.04 0.22 0.10 0.53 
 anger 0.08 0.46 0.07 0.47 0.16 0.72 0.05 0.33 0.10 0.56 
pink joy 1.90 1.88 1.65  2.02 1.94 2.10 1.78 2.01 1.84 2.02 

 love 1.88 1.84 2.84 2.19 2.42 2.16 1.99 2.01 2.32 2.10 
 admiration 1.97 2.04 0.99 1.75 0.52 1.33 1.07 1.80 1.02 1.75 
 amusement 1.51 1.89 2.21 2.13 1.03 1.79 1.43 2.01 1.47 1.98 
 pleasure 1.49 1.83 2.11 2.15 1.73 2.07 1.41 1.89 1.70 2.02 
 interest 0.99 1.53 1.30 1.94 0.75 1.51 0.61 1.39 0.89 1.61 
 contentment 0.87 1.54 1.22 1.93 0.98 1.71 0.76 1.55 0.97 1.70 
 contempt 0.40 1.05 0.14 0.68 0.16 0.71 0.15 0.70 0.20 0.78 
 relief 0.38 0.99 0.31 1.04 0.78 1.53 0.78 1.50 0.60 1.35 
 pride 0.35 0.96 0.34 1.08 0.20 0.79 0.36 1.11 0.29 0.96 
 compassion 0.32 0.99 0.34 1.02 0.61 1.41 0.60 1.39 0.49 1.26 
 disgust 0.22 0.84 0.04 0.28 0.13 0.62 0.20 0.80 0.14 0.66 
 anger 0.14 0.68 0.02 0.14 0.08 0.42 0.07 0.38 0.08 0.44 
 shame 0.10 0.48 0.25 0.93 0.17 1.46 0.20 0.74 0.29 0.94 
 hate 0.07 0.50 0.02 0.14 0.05 0.27 0.04 0.19 0.05 0.30 
 fear 0.07 0.47 0.02 0.14 0.07 0.34 0.03 0.17 0.05 0.31 
 disappointm

ent 
0.05 0.33 0.04 0.28 0.08 0.43 0.09 0.43 0.07 0.38 

 guilt 0.01 0.89 0.05 0.36 0.13 0.59 0.05 0.25 0.08 0.42 
 regret 0.02 0.12 0.04 0.23 0.15 0.65 0.05 0.37 0.08 0.45 
 sadness 0.02 0.19 0.03 0.16 0.09 0.46 0.07 0.39 0.06 0.35 
white relief 2.01 2.02 1.03 1.84 2.22 2.31 2.35 2.26 1.94 2.20 
 joy 1.32 1.89 0.28 0.99 1.82 2.26 0.54 1.30 1.12 1.90 
 compassion 1.24 1.81 0.56 1.43 0.94 1.83 0.96 1.79 0.92 1.75 
 contentment 1.28 1.89 0.47 1.38 1.29 2.04 1.55 2.07 1.16 1.92 
 pride 1.14 1.82 0.19 0.87 1.31 2.09 0.78 1.73 0.92 1.81 
 sadness 1.07 1.67 1.11 1.88 0.23 0.91 0.64 1.33 0.67 1.47 
 admiration 1.04 1.70 0.44 1.25 1.21 1.99 0.64 1.50 0.89 1.72 
 pleasure 1.02 1.75 0.18 0.78 1.15 1.94 0.72 1.58 0.82 1.67 
 love 0.72 1.46 0.59 1.51 1.39 2.11 0.63 1.48 0.93 1.79 
 fear 0.46 1.13 0.76 1.61 0.26 0.94 0.27 0.97 0.41 1.18 
 interest 0.42 1.17 0.34 1.13 0.69 1.60 0.48 1.29 0.52 1.37 
 hate 0.36 1.11 0.17 0.78 0.10 0.54 0.18 0.75 0.18 0.78 
 regret 0.35 1.03 0.44 1.24 0.77 1.65 0.12 0.56 0.48 1.31 
 contemt 0.23 0.88 0.52 1.32 0.18 0.79 0.13 0.59 0.26 0.93 
 shame 0.16 0.65 0.28 1.03 0.16 0.73 0.16 0.79 0.19 0.80 
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 anger 0.16 0.68 0.12 0.70 0.11 0.59 0.23 0.99 0.15 0.72 
 disgust 0.17 0.69 0.25 0.95 0.06 0.38 0.14 0.64 0.14 0.66 
 disappointm

ent 
0.13 0.54 0.41 1.19 0.11 0.60 0.26 0.90 0.25 0.91 

 amusement 0.13 0.64 0.27 1.03 0.42 1.30 0.45 1.28 0.34 1.14 
 guilt 0.12 0.58 0.40 1.19 0.22 0.86 0.35 1.07 0.26 0.95 
blue sadness 2.10 2.02 1.30 1.90 0.47 1.27 1.29 1.80 1.14 1.79 
 contentment 1.85 1.93 1.01 1.72 1.32 1.95 1.78 2.05 1.45 1.94 
 relief 1.63 1.89 1.01 1.73 1.39 1.99 1.50 2.00 1.37 1.92 
 compassion 1.26 1.77 0.96 1.69 0.47 1.25 .58 1.39 0.73 1.51 
 pleasure 1.15 1.80 1.15 1.94 1.11 1.85 1.00 1.76 1.10 1.84 
 pride 0.86 1.61 0.56 1.45 1.40 2.07 1.38 2.04 1.10 1.89 
 interest 0.69 1.44 0.95 1.72 1.34 1.98 1.28 1.89 1.11 1.83 
 disappointm

ent 
0.67 1.28 0.37 1.05 0.29 0.98 0.30 0.90 0.39 1.06 

 regret 0.54 1.20 0.27 0.89 0.30 0.96 0.37 1.06 0.35 1.02 
 guilt 0.47 1.12 0.41 1.18 0.25 0.90 0.34 1.03 0.35 1.04 
 admiration 0.46 1.20 0.51 1.32 1.03 1.85 1.01 1.68 0.86 1.66 
 fear 0.44 1.11 0.16 0.70 0.42 1.21 0.21 0.79 0.32 1.02 
 joy 0.35 1.01 0.91 1.75 0.81 1.66 1.02 1.73 0.78 1.60 
 shame 0.27 0.92 0.23 0.82 0.17 0.72 0.27 0.84 0.22 0.81 
 contemt 0.18 0.69 0.13 0.61 0.26 0.92 0.13 0.54 0.19 0.75 
 amusement 0.17 0.73 1.06 1.84 0.76 1.62 0.71 1.47 0.70 1.54 
 love 0.15 0.65 0.58 1.43 0.41 1.19 0.37 1.13 0.39 1.16 
 anger 0.14 0.65 0.05 0.31 0.26 0.96 0.18 0.69 0.17 0.74 
 disgust 0.13 0.50 0.07 0.45 0.13 0.58 0.12 0.58 0.11 0.54 
 hate 0.11 0.59 0.10 0.55 0.12 0.59 0.08 0.44 0.10 0.55 
turquos
e 

pleasure 1.63 1.91 0.94 1.71 1.87 2.18 0.90 1.66 1.42 1.97 

 contentment 1.51 1.90 0.52 1.30 1.34 2.00 1.10 1.81 1.14 1.84 
 joy 1.42 1.92 0.61 1.46 1.50 2.06 1.74 2.09 1.33 1.96 
 relief 1.18 1.75 0.69 1.46 2.27 2.20 1.03 1.73 1.46 1.98 
 interest 1.07 1.69 0.71 1.55 1.20 1.90 1.11 1.90 1.05 1.79 
 amusement 0.64 1.40 0.61 1.44 0.81 1.62 1.52 1.96 0.88  
 admiration 0.68 1.45 0.49 1.30 1.05 1.85 0.52 1.26 0.75 1.57 
 pride 0.49 1.19 0.18 0.77 1.06 1.87 0.50 1.33 0.64 1.49 
 compassion 0.46 1.14 0.29 0.98 0.65 1.44 0.33 1.07 0.47 1.23 
 sadness 0.24 0.72 0.41 1.14 0.22 0.78 0.18 0.74 0.26 0.86 
 love 0.21 0.81 0.27 1.00 0.65 1.50 0.36 1.11 0.42 1.22 
 disappointm

ent 
0.18 0.60 0.45 1.26 0.10 0.47 0.12 0.54 0.20 0.76 

 regret 0.15 0.60 0.32 1.01 0.27 0.90 0.11 0.52 0.23 0.82 
 shame 0.15 0.65 0.34 1.06 0.09 0.45 0.07 0.40 0.15 0.67 
 contemt 0.14 0.59 0.39 1.12 0.08 0.41 0.10 0.52 0.17 0.69 
 guilt 0.10 0.49 0.25 0.84 0.09 0.46 0.15 0.63 0.14 0.60 
 disgust 0.12 0.60 0.41 1.12 0.04 0.22 0.10 0.44 0.15 0.65 
 fear 0.11 0.48 0.28 0.91 0.09 0.48 0.07 0.41 0.13 0.60 
 anger 0.08 0.47 0.26 0.93 0.09 0.45 0.05 0.31 0.12 0.58 
 hate 0.07 0.50 0.25 0.93 0.05 0.31 0.04 0.24 0.10 0.53 
brown disgust 1.26 1.70 0.67 1.43 1.34 1.89 0.88 1.64 1.08 1.73 
 contentment 0.71 1.31 0.59 1.41 0.34 1.09 0.38 1.09 0.48 1.22 
 disappointm

ent 
0.71 1.33 0.57 1.34 0.68 1.40 0.69 1.44 0.67 1.38 

 contempt 0.62 1.28 0.38 1.16 0.68 1.42 0.40 1.14 0.55 1.29 
 shame 0.60 1.23 0.33 1.06 0.30 1.00 0.71 1.45 0.44 1.17 
 compassion 0.46 1.12 0.28 0.97 0.42 1.18 0.20 0.75 0.35 1.05 
 regret 0.45 1.08 0.51 1.24 0.42 1.18 0.27 0.92 0.42 1.13 
 pleasure 0.43 1.11 0.17 0.77 0.25 0.87 0.19 0.80 0.26 0.89 
 relief 0.40 1.00 0.21 0.85 0.30 1.00 0.23 0.82 0.29 0.93 
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 fear 0.29 0.92 0.21 0.84 0.29 0.95 0.15 0.67 0.24 0.87 
 guilt 0.29 0.88 0.49 1.28 0.48 1.25 0.37 1.05 0.42 1.15 
 interest 0.22 0.81 0.26 0.96 0.41 1.16 0.25 0.88 0.31 1.00 
 hate 0.15 0.58 0.31 0.98 0.17 0.75 0.21 0.79 0.21 0.79 
 anger 0.13 0.56 0.32 1.03 0.25 0.91 0.17 0.75 0.23 0.85 
 amusement 0.13 0.56 0.26 0.98 0.14 0.59 0.10 0.56 0.16 0.69 
 sadness 0.10 0.44 0.44 1.15 0.62 1.39 0.54 1.27 0.46 1.19 
 admiration 0.10 0.53 0.23 0.85 0.17 0.72 0.18 0.75 0.17 0.73 
 love 0.08 0.46 0.19 0.78 0.13 0.58 0.09 0.49 0.13 0.60 
 joy 0.07 0.36 0.13 0.68 0.12 0.57 0.18 0.69 0.12 0.59 
 pride 0.06 0.34 0.31 1.09 0.20 0.82 0.14 0.65 0.18 0.80 
purple pride 1.29 1.89 0.90 1.71 0.49 1.31 0.90 1.73 0.82 1.64 
 regret 1.18 1.69 0.40 1.13 0.59 1.40 0.20 0.78 0.59 1.35 
 guilt 0.93 1.61 0.29 1.03 0.60 1.34 0.18 0.76 0.51 1.27 
 sadness 0.90 1.44 0.41 1.10 1.65 2.03 0.37 1.03 0.97 1.66 
 interest 0.81 1.50 0.93 1.72 0.87 1.66 0.81 1.63 0.86 1.64 
 admiration 0.71 1.40 0.77 1.61 0.54 1.33 1.03 1.74 0.75 1.53 
 pleasure 0.67 1.36 0.70 1.52 0.55 1.36 1.03 1.76 0.70 1.49 
 disappointm

ent 
0.70 1.37 0.37 1.09 0.69 1.42 0.34 1.05 0.55 1.28 

 contentment 0.67 1.34 0.86 1.55 0.52 1.29 0.88 1.68 0.68 1.45 
 contemt 0.64 1.33 0.23 0.88 0.51 1.28 0.31 0.97 0.43 1.16 
 shame 0.60 1.29 0.31 1.02 0.34 1.06 0.23 0.79 0.37 1.06 
 fear 0.54 1.26 0.38 1.12 0.60 1.36 0.14 0.60 0.45 1.18 
 anger 0.43 1.15 0.25 0.91 0.37 1.10 0.22 0.85 0.33 1.03 
 hate 0.49 1.12 0.36 1.11 0.28 0.92 0.13 0.53 0.31 0.97 
 compassion 0.47 1.17 0.42 1.19 0.58 1.36 0.75 1.48 0.56 1.31 
 joy 0.37 1.08 0.40 1.16 0.37 1.13 1.02 1.72 0.51 1.29 
 relief 0.35 1.05 0.18 0.74 0.34 1.06 0.33 1.02 0.30 0.98 
 disgust 0.40 0.95 0.27 0.91 0.19 0.76 0.31 0.95 0.28 0.90 
 love 0.30 0.88 0.68 1.48 0.32 1.04 0.75 1.51 0.48 1.24 
 amusement 0.22 0.81 0.52 1.32 0.48 1.28 0.74 1.54 0.49 1.28 

 
 

 

 


