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ABSTRACT

This paper deals with the issue of colours and their perception based on cogni-
tive and affective components of attitudes. The aim of the article is (1) to inves-
tigate the popularity of the colours of generation Z in Slovakia; (2) to investigate 
the direction (positivity or negativity) of emotions that are associated with co-
lours; and (3) to verify possible connections between the degree of popularity 
and the direction of emotions of colours in the studied cohort. The paper is based 
on primary empirical research based on a representative sample of the Genera-
tion Z cohort. Colours were defined based on hex code and RGB. We process the 
results using the tools of descriptive statistics, cluster analysis, and correspon-
dence analysis. The results indicate that black is currently the most popular co-
lour. However, understanding the symbolism of colours is key. The results can be 
implemented not only within psychology but also in other humanities.

Keywords: Sensory colour perception; Generation Z; Cognitive and 
affective aspect; Consumer psychology

RESUMEN

Este artículo aborda la percepción del color desde los componentes cognitivos y 
afectivos de las actitudes. Su objetivo es (1) analizar la popularidad de los col-
ores entre jóvenes de la Generación Z en Eslovaquia; (2) examinar la dirección 
(positiva o negativa) de las emociones asociadas a dichos colores; y (3) verificar 
posibles vínculos entre el grado de popularidad y la orientación emocional. El 
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estudio se basa en una investigación empírica primaria con una muestra repre-
sentativa de esta cohorte. Los colores se definieron mediante códigos hexadeci-
males y RGB. Se aplicaron estadística descriptiva, análisis de conglomerados y 
análisis de correspondencias. Los resultados señalan que el negro es el color más 
popular en la actualidad. No obstante, comprender la simbología de los colores 
resulta fundamental. Los hallazgos pueden aplicarse tanto en la psicología como 
en otras disciplinas de las humanidades.

Palabras clave: Percepción sensorial del color; Generación Z; Aspecto 
cognitivo y afectivo; Psicología del consumidor

INTRODUCTION

In general, we can recognise more than 7 million colours. Generic colours can 
include red, yellow, and blue, as they form the basis for all other shades, and at 
the same time, they cannot be created by combining other colours. Mixing two 
primary colours produces secondary colours, which include purple (red and blue), 
orange (red and yellow), and green (yellow and blue) (Marks & Sutton, 2009).

Colours can be divided from the point of view of the contrasting characteristics 
of the shade, namely into warm, cold, and neutral. Warm colours are perceived 
as high-energy colours. These colours are used in creative professions where dy-
namism and energy need to be highlighted (Sendra & Carbonell-Barrachina, 
2017). This group of colours attracts consumers regardless of their colour prefer-
ences, helping to attract customers, encourage them to make impulse purchas-
es, and make quick purchase decisions. On the contrary, in situations where 
there is a need to think more deeply about the purchase, they lead to premature 
termination of the shopping trip. Therefore, they are a suitable choice in the 
exhibition area of trade (Di Folco & Proust, 2014).

Cool colours are considered muted colours. They are preferred in sectors such as 
advocacy, conservative banking sectors and the like (Sendra & Carbonell-Barrachina, 
2017). These colours help in purchases, where a deeper consideration is needed 
when deciding (Di Folco & Proust, 2014). In addition to warm and cool colours, neu-
tral colours can also be identified, which include white, black, and grey. Few au-
thors have investigated the connections between colours and emotions. In scientific 
practice, however, there is still a great untapped potential for colour research (De 
Cock et al., 2020). Perception and emotion (and their eventual nexus) to colours 
have not been sufficiently explored. Colours have a certain symbolic meaning for 
people, which is influenced by many determinants. As a determinant, we can deter-
mine empiricism, culture, demography, and personal association; in other words, 
different people can perceive the same colour differently (Chen et al., 2020). At 
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the same time, the perception of colours and their emotional associations changes 
over time (Dannhoferová, 2012; Gasparyan & Asatryan, 2016), which indicates the 
need for constant research and, at the same time, the importance of age segmen-
tation. In general, younger children are attracted to strong, warm, and intense co-
lours (Gasparyan & Asatryan, 2016), suggesting the importance of age segmentation 
in colour exploration. Another determinant can be saturation, whereby high colour 
saturation is often associated with positive emotions and colours with low satura-
tion, on the contrary, with soft or negative emotions (Ginting-Szczesny, 2022). 
Domicele Jonauskaite et al. (2019) report that light colours are associated with 
pleasant emotions, while dark colours are associated with negative emotions. In 
the context of colour perception, there are differences in terms of demographic 
factors; specifically, differences in colour perception based on age and gender fac-
tors have been proven (César Machado et al., 2021; Maule et al., 2023). Differences 
in colour perception from the point of view of age are caused by ageing and the 
wear of receptors. According to anthropologists, gender differences are caused by 
evolutionary predispositions. Women as fruit pickers needed to distinguish a wider 
palette of colours for the purpose of recognising ripe fruits from unripe ones. Dif-
ferences can also be found in colour blindness. Men are colorblind more often than 
women. Colour blindness affects approximately 8% of men but only 0.5% of women. 
It can also be considered interesting that around 12% of women have four types of 
rods in their eyes (instead of three), which gives them the opportunity to distin-
guish up to a hundred times wider range of colours (Halička, 2019). Similarly, the 
symbolism of colours can cause certain emotional associations. For example, black 
and grey create negative emotions as they are associated (in terms of our culture) 
with death and darkness (Adams & Helfand, 2017). The symbolism of colours is 
dealt with by a number of scientists (e.g., Elliot, 2015; Gruber et al., 2024; Hultén 
et al., 2009; Jonauskaite & Mohr, 2025 and others), whose work we will build on. 
Colour and its symbolism are used in psychology and sociology, but also in market-
ing, for example in the creation of company logos, store design, marketing commu-
nications, company products, and product packaging. Colour perception can be 
based on cultural predispositions (Kawai et al., 2023), and culture can be a signifi-
cant factor in behaviour (Kita et al., 2023), thus bringing personality values not only 
in the field of psychology, but also in the context of marketing and business (Kro-
wicki & Maciejewski, 2023).

The aim of the article is (1) to investigate the popularity of the colours of gener-
ation Z in Slovakia; (2) to investigate the direction (positivity or negativity) of 
emotions that are associated with colours; and (3) to verify possible connections 
between the degree of popularity and the direction of emotions of colours in the 
studied cohort.
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Based on the presented overview of scientific and professional literature, as well 
as on the formulated goal, we created the following research questions (RQ) and 
hypothesis (H) for the comprehensive fulfilment of the aim:

RQ1: How it can be evaluated the popularity of colours within Generation Z in 
Slovakia?

RQ2: How can colours be grouped in the context of their popularity?

RQ3: How can the emotional perception of colours be evaluated within Genera-
tion Z in Slovakia?

RQ4: How can colours be grouped in the context of their emotional impact?

RQ5: How can one understand the connection between popularity and percep-
tion of emotions within generation Z in Slovakia?

H1: There is a relationship between the popularity of colours and their emotional 
perception.

METHODOLOGY

The base consisted of 179 respondents from Generation Z. We only work with a part 
of Generation Z, namely the population aged 15 to 29 years (Benítez-Márquez et al., 
2022; Naďová Krošláková et al., 2024), however, we work with the 18 to 29-year-old 
population, which is part of Generation Z referred to as young adults (Coulaud et 
al., 2023; Lindsay et al., 2023). The reason for adjusting the lower interval is, on the 
one hand, the ethics of the research, and at the same time, it concerns adult re-
spondents who have formed their opinions as well as a comprehensive view of the 
world. In the paper, weight conversion for gender is used to achieve representative-
ness in this factor. In the population, the gender distribution can be identified at 
roughly the level of 51% men and 49% women (Statistical Office of the Slovak Repub-
lic, 2023). In weight calculations, it is recommended by default to “never to weight 
a respondent less than 0.5 nor more than 2” (Elliott, 2020, p. 1). This general rule 
was observed in our case. Weights themselves do not affect all statistical proce-
dures, but to clarify the methodology, it is appropriate to state that weights were 
used in all analyses performed.

The article is supported by the results of the primary survey, which consisted of 
three parts. The first part focuses on the popularity of colours on a five-point 
scale. The second part focuses on the investigation of the perception of emotions 
resulting from the eleven colours investigated. Based on scientific recommenda-
tions (e.g., Jonauskaite et al., 2019), we examine emotions as positive and nega-
tive, while the degree of perception is categorised into five scale levels,  
namely: very negative, negative, neutral, positive, and very positive. The third  
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part focuses on the respondents’ characteristics, such as age and gender. It 
should be noted that for this type of paper, it is not appropriate to use the word 
“red”, as the respondent can imagine a different shade of colour under this term. 
Therefore, the respondents were provided with a sample of the colours on which 
they commented. Colours were defined with the help of RGB codes, which were 
subsequently transformed into HEX codes, as they were used both in print and 
online form. We specified the definition of colours in Table 1.

On the basis of Table 1, the used colour can be clearly defined. It should be noted 
that in the work we use self-reports, which represent certain limits (Dasborough 
et al., 2008), when only verbal stimuli could distort the results. Direct visual in-
teraction is thus a suitable means to mitigate the limits of self-reports (Müller & 
Kappas, 2010; Höllerer et al., 2019).

For the needs of information processing, we use general scientific-philosophical 
methods, which include analysis, synthesis, deduction, and scientific abstraction. 
As part of the results of the work, we use mathematical and statistical methods. We 
make extensive use of descriptive statistics (Čvirik & Ölveczká, 2022). We use the 
correlation coefficient (Spearman’s Rho) to investigate connections, while we veri-
fy this coefficient for the need to generalise to the entire population with the help 
of inferential statistics. For grouping, we use cluster analysis (Čvirik & Ölveczká, 
2023). The Wards method was chosen as the cluster analysis method, as its algo-
rithm is complex and suitable for this type of task. Due to the nature of the data 
(ordinal data), we used the Chi squared measure. Since it is a hierarchical method, 
the output of which can be graphically visualised with the help of a dendrogram 
(Čvirik & Ölveczká, 2023), we use this visualisation for a simpler and clearer  

Table 1. Defining the investigated colours

Colour HEX code RGB
Black # 000000 (0, 0, 0)

Blue # 0000FF (0, 0, 255)

Brown # 964B00 (150, 75, 0)

Gray # 808080 (128, 128, 128)

Green # 00FF00 (0, 255, 0)

Orange # FFA500 (255, 165, 0)

Pink # FFC0CB (255, 192, 203)

Purple # 800080 (128, 0, 128)

Red # FF0000 (255, 0, 0)

White # FFFFFF (255, 255, 255)

Yellow # ffff00 (255, 255, 0)
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clarification of the results. For the overall display of colour preferences and emo-
tional perception of colours, we used correspondence analysis (CA), the significant 
advantage of which is a clear output in the form of a factor map (Greenacre, 2010), 
which, in our understanding, represents the colour perception map of the studied 
cohort.

RESULTS AND DISCUSSION

The paper can be divided into three parts according to the formulated goal, 
while the first part focuses on the popularity of the colour, the second part fo-
cuses on emotions, and the third part examines the possible connections be-
tween popularity and emotions. In the next part of the paper, we will proceed 
logically in terms of the set research questions and hypotheses that will help us 
in the comprehensive fulfilment of the aim.

RQ1: How can it be evaluated the popularity of colours within Generation Z 
in Slovakia?

The liking of (eleven) colours was examined using a bipolar five-point scale, with 
one pole representing “I don’t like it at all” (representing a value of 1) and the 
other pole representing “I like it very much” (representing a value of 5). We pro-
cessed the basic overview of descriptive statistics in Table 2.

As Table 2 indicates, respondents largely used maximum evaluations and, in ad-
dition to black and white evaluations, also maximum negative evaluations. Due 
to the ordinal scale, the mean has a considerably limited interpretation. Howev-
er, it is possible to evaluate whether, on average, the respondents are more  

Table 2. Basic overview of colour popularity rate

Colour Min Max Mean Std. Dev. Median
Like_Black 2 5 4.37 0.82 5

Like_Blue 1 5 4.18 0.82 4

Like_Brown 1 5 2.91 1.17 3

Like_Gray 1 5 3.42 1.13 4

Like_Green 1 5 3.60 0.92 4

Like_Orange 1 5 2.87 0.98 3

Like_Pink 1 5 3.26 1.26 3

Like_Purple 1 5 3.37 1.10 3

Like_Red 1 5 3.47 1.01 4

Like_White 2 5 4.18 0.77 4

Like_Yellow 1 5 3.14 1.10 3
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inclined towards popularity of the given colour, while the middle of the scale 
represents a value of three points. It can be observed that, on average, the 
worst perceived colours are orange and brown. The most popular colour (on the 
basis of median and mean) is black. The standard deviation indicates that the 
greatest variation from the mean can be expected in pink, and the most consis-
tent responses can be identified in white.

RQ2: How can colours be grouped in the context of their popularity?

We use cluster analysis for grouping. The Wards method was chosen as the clus-
ter analysis method, as its algorithm is complex and suitable for this type of 
task. Due to the nature of the data (ordinal data), we used the Chi-squared mea-
sure. Since it is a hierarchical clustering method, the result can be visualised in 
the form of a dendrogram. The dendrogram is shown in Figure 1.

Figure 1. Dendrogram using Ward Linkage for measuring the popularity of selected 
colours

Source: Own processing in SPSS.
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The clustering results shown on the dendrogram as well as the overall clustering 
results point to the suitability of the interpretation with the rescaled distance 
cluster combined with a value of 20. Four clusters are thus created. The first 
cluster is made up of white, black, red, and pink; the second cluster consists of 
green, blue, and purple; the third cluster consists of brown and grey; and the 
fourth cluster consists of orange and yellow. The dendrogram shows us the great 
similarity of white and black within the first cluster, which should be taken into 
consideration during interpretations. It can be assumed that the colour rating 
contains a latent variable, namely hue, except for the first cluster, which can be 
labelled “current trend”.

RQ3: How can the emotional perception of colours be evaluated within 
Generation Z in Slovakia?

An important element in the use of colours is their symbolism and the associa-
tions that arise from them. In this context of the result is a certain emotion, 
while it is appropriate to distinguish between negative and positive emotions 
(affects) (Jonauskaite et al., 2019). We examined emotions on the basis of a bi-
polar scale, which contained five degrees. One pole represented “maximum neg-
ative emotions” (representing a value of 1), and the other pole represented 
“maximum positive emotions” (representing a value of 5). We processed the ba-
sic overview of descriptive statistics in Table 3.

As the results from Table 3 indicate, in the context of minimum and maximum 
evaluation, respondents used extreme values in all cases, except for green, which 
did not reach the maximum negative perception. It can be assumed that the  

Table 3. Basic overview of the measure of emotional association with colour

Colour Minimum Maximum Mean Std. Dev. Median
EMO_Black 1 5 2.72 1.11 3

EMO_Blue 1 5 3.51 0.88 4

EMO_Brown 1 5 3.14 1.01 3

EMO_Gray 1 5 2.94 1.04 3

EMO_Green 2 5 4.00 0.86 4

EMO_Orange 1 5 3.75 0.96 4

EMO_Pink 1 5 3.85 0.98 4

EMO_Purple 1 5 3.17 0.93 3

EMO_Red 1 5 3.63 1.04 4

EMO_White 1 5 3.72 0.99 4

EMO_Yellow 1 5 4.11 0.89 4
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symbolism of the colour green, as “colours of hope” or “colours of nature,” pre-
disposes it to positive emotions. Below the middle value of the used scale (3 
points), we identified only two colours on average, namely black and grey. These 
colours have the symbolism of sadness, death, or misfortune in our conditions. It 
can therefore be assumed that it was this symbolism that caused them to move 
towards negative emotions. Yellow and green can be described as the most posi-
tive (on average), and their symbolism is related to energy. In general, it can be 
stated that there is agreement with the statements of study Bernadetta A.  
Ginting-Szczesny (2022).

RQ4: How can colours be grouped in the context of their emotional impact?

Again, we used cluster analysis to address this research question, using hierar-
chical cluster analysis. The clustering method was the Wards method, and the 
distance measurement method was the Chi squared measure. We recorded the 
result of the analysis in the form of a dendrogram in Figure 2.

Figure 2. Dendrogram using Ward Linkage for the Emotions of Colours

Source: Own processing in SPSS.
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In the context of Figure 2, three clusters can be considered, with the first cluster 
representing the grouping of orange, yellow, green, and red; the second cluster 
representing grey, brown, and black; and the third cluster representing white, pink, 
blue, and purple. The first cluster can be described as colours that are associated 
with highly positive emotions. The second cluster, on the other hand, represents 
colours associated with rather negative emotions. The third cluster is a grouping of 
colours associated with positive emotions. Within individual clusters, the effect of 
colour symbolism can be observed, while shade also plays a certain role.

RQ5: How can one understand the connection between popularity and per-
ception of emotions within generation Z in Slovakia?

First of all, we wanted to examine the overall situation of perceptions of popu-
larity and emotional feelings in the context of colours. For this purpose, it is ad-
visable to create a perception map. However, it is necessary to state that, due to 
the intensity of the five-level scale, our model is multidimensional. For its easy 
visualisation, we chose correspondence analysis (CA), with which we display our 
model in two dimensions for an overview of perceptions in the studied cohort. 
The key result of CA is the factor map, which we have shown in figure 3.

First of all, it is necessary to comment on the quality of the correspondence 
analysis (Figure 3). As we can see, dimension 1 (Dim 1) explains 77.87%, and the 

Figure 3. CA factor map

Source: own processing in R.
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second dimension (Dim 2) explains 15.4%, which indicates that our model ex-
plains a total of 93.27% of variance, which is more than acceptable considering 
the number of variables and their presentation in two dimensions. We can also 
notice that the level of perception (measure of positivity or negativity) is pre-
sented mainly by dimension 1, while its shape has the form of a parabola, and 
from left to right it goes from strongly positive to positive, neutral to negative, 
and strongly negative. The capture of individual measures (based on ctr. and 
cos2) is reliable. However, the capture of individual colours varies considerably. 
However, the visualisation can be considered indicative and indicates the state 
of capturing the perception of intensity and direction of popularity and emotional 
indication.

In this context, it is also important to consider that it is necessary to investigate 
individual colours separately and thus create paired observations on emotional 
perception and popularity. For example, we can see a significant contradiction 
with the colour black when its popularity is very high, but its emotional percep-
tion is significantly negative.

H1: There is a relationship between the popularity of colours and their emo-
tional perception

When investigating the connections between the popularity and emotions of co-
lours, we used Spearman’s rho due to the nature of the variables. At the same 
time, we also used an element of statistical testing (inferential statistics) to in-
vestigate the possibility of generalising the results to the population. We record-
ed the results for individual colours in Table 4.

Table 4. Spearman’s Rho coefficient for the level of popularity and emotions of individ-
ual colours

Colour Correlation Coefficient Sig. (2-tailed)
Black 0.281** 1.7E-05

Blue 0.253** 0.0001

Brown 0.384** 2.4E-09

Gray 0.233** 0.0004

Green 0.128 0.0556

Orange 0.326** 5.4E-07

Pink 0.483** 1.3E-14

Purple 0.374** 6.7E-09

Red 0.253** 0.0001

White 0.193** 0.0035

Yellow 0.247** 0.0002
**. Correlation is significant at the 0.01 level (2-tailed).

Source: Own processing in SPSS.
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Considering the setting of the scales, we can state that the greater the populari-
ty of colours identified, the more colours were associated with more positive 
emotions. The results from Table 4 indicate a small to moderately strong positive 
association between liking and the emotion associated with individual colours. In 
addition to the colour green, we can also generalise the results to the popula-
tion. The colour green appears to be specific in this context, achieving a very low 
degree of contiguity. The statistical test points to the possibility that this associ-
ation may not exist in the population. The greatest degree of connection is 
achieved by the colour pink, which is currently very popular among Generation Z 
and is also associated with positive emotions.

CONCLUSION

The aim of the article was (1) to investigate the popularity of the colours of gen-
eration Z in Slovakia; (2) to investigate the direction of (positive and negative) 
emotions associated with colours; and (3) to verify possible connections between 
the degree of popularity and the direction of emotions associated with colours in 
the studied cohort.

The article is supported by a primary survey of 179 respondents from genera-
tion Z in Slovakia. As the sample does not reflect the parameters of the popula-
tion, we used weight conversions to obtain representativeness with regard to 
gender, which is an important factor in colour perception (Jacobs et al., 1991). 
As part of the first part of the goal, we identified colour popularity measures. 
The results indicate that black is currently one of the most popular colours, 
followed by white and blue, in the studied cohort. We also identified four 
groups of colours based on the similarity of their perceived popularity. We also 
investigated the emotional perception of colours, which indicates negative 
emotional associations with black and grey and, conversely, a high degree of 
positive association with yellow and green. Within the emotion-based colour 
grouping, we identified three clusters. In general, it can be assumed that the 
current fashion trend (Di Folco & Proust, 2014), as well as the symbolism of co-
lours (Ardila-Leal et al., 2021; Mackenzie, 1922), have a significant effect on 
both the popularity of colours and emotional perception. As part of the results, 
we also offer a clear map of the perception of preferences and emotional indi-
cations of the studied cohort.

The results of the article can be applied in several areas. In psychology, the re-
sults can be used to improve the emotional state of the young generation, which 
is marked by psychological problems (Achterbergh et al., 2020; Garrido et al., 
2019). The results can also help in marketing communication using elements of 
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sensory marketing, which include colour (Lim et al., 2020; Rathee & Rajain, 
2019). In this context, we can talk about the connection between sensory and 
emotional marketing. In the same way, grouping of colours can help with colour 
combinations, for example, in the creation of product design as well as in mar-
keting communication policy.

This paper also contains certain limitations. The paper focuses on the general 
perception of basic colours. In the future, it would be appropriate to investi-
gate other colour shades as well as specify lightness and colour tones. In the 
future, it would be appropriate to investigate not only the influence of demo-
graphic factors but also the current emotional state of the respondents, for 
example, with the help of Beck’s anxiety inventory. Due to the clear definition 
of colours, research in other countries and subsequent comparisons are also 
possible. In general, emotional aspects are significantly connected to sensory 
perceptions, but they are still insufficiently researched (Čvirik, 2024), and the 
article contributes to this knowledge base and thus creates topics for further 
research.
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