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Introduction 

 

In almost every area of economic life and on 

every market, entities now operate under the 

conditions of constant competition. This simple 

truth applies to the market of goods as well as 

services (Kawasaki et al., 2019). The segment of 

carbonated soft drinks seems particularly 

interesting from the research point of view. This 

is partly due to the ongoing changes in consumer 

preferences, their lifestyle, and income growth, 

which is why the market of these goods is 

Abstract 

Despite their relatively low nutritive value, carbonated soft drinks remain widely consumed all over the 

world and their sales forecasts continue to show an upward trend. There are now several global players 

dominating the market; however, the segment still boasts a great potential for introducing new 

products. With that in mind, the aim of the study was to conduct an eye tracking analysis of consumer 

buying behavior related to carbonated soft drinks. The research material consisted of 5 cola-flavored 

carbonated drinks sold in cans. The products tested included those of well-known global brands such 

as Coca-Cola or Pepsi, as well as those sold by producers with a smaller market share, operating more 

locally e.g., Curiosity Cola, Smarty Cola, PoloCockta. During the study, the following types of metrics of 

respondents’ visual activity were considered: duration of a fixation, time to the first fixation, and 

duration of all fixations. The application of the multiple regression method made it possible to 

determine the areas of the packaging and the types of visual activity of the respondents which could be 

closely linked to the process of choosing a carbonated drink. The elaborated mathematical model also 

includes the variables concerning the differences in the frequency of consumption of carbonated soft 

drinks among respondents.  

The results of the study indicate that the perception of a product through the graphic design of its 

packaging greatly varies, depending on how often the consumer purchases the product.  
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constantly evolving (Anderson and Wittwer, 

2020). Carbonated soft drinks have become the 

subject of intense marketing activities carried 

out on various levels (Adeigbe et al., 2015). The 

research conducted by Brownbill et al. (2018) 

indicates a large role of social media (Facebook) 

in the promotion of carbonated beverages. 

According to the authors, advertising and 

promotion of carbonated soft drinks were largely 

related to the themes of “sports & fitness” and 

“masculinity” (Brownbill et al., 2018). In turn, a 

study by  Brady et al. (2008) suggests that multi-

channel promotional marketing messages also 

widely reach and affect children (Brady et al., 

2008). What is more, research by Stoltze et al. 

(2018), based on the Front-of-Package (FOP) 

analysis of 1005 carbonated beverage packages, 

showed that products containing graphics 

targeted at children had a higher sugar content 

(Stoltze et al., 2018). Similar conclusions can be 

drawn from the results of the study by Gómez et 

al. (2021), revealing that as many as 30% of the 

websites promoting carbonated soft drinks 

targeted children and adolescents (Gómez et al., 

2021).  

 

A particularly high activity of enterprises 

introducing carbonated beverages to the market 

prompts the need for research in the scope of 

evaluation of the design of beverage packaging 

and the promotional message it is meant to 

convey. Neuromarketing techniques may prove 

helpful in this regard. 

 

Innovative research methods of today allow for 

deeper understanding of the consumers’ mental 

processes involved in, for instance, decision-

making. Advances in neuroscience have resulted 

in the development of new research methods and 

specialized apparatus. A good example here 

would be eye tracking - the very essence of which 

is a very accurate measurement of the 

movements of human eye. In the development 

and practical use of eye tracking, a significant 

role is played by technological advances related 

to the precision of measurement as well as the 

use of dedicated computer software (Milic-

Czerniak, 2019). 

 

Considering the above, the primary research goal 

of this study was an attempt to determine the 

impact of the frequency of consumption of 

carbonated soft drinks on the manner of the 

respondent's visual interaction with the 

products’ packaging while making purchase 

decisions. What is more, the use of the eye 

tracking method in this study made it possible to 

obtain precise eye tracking data from subjects 

participating in the experiment. 

 
Eye tracking in food and beverage consumer 

research        

 

Despite its decades-long presence in science, eye 

tracking is not a very wide-spread or popular 

research method. The main barriers here are the 

high costs of conducting tests and the low 

availability of measuring devices. Nevertheless, 

in the literature on the subject, there are several 

studies in which this method was applied, 

including some papers on carbonated soft drinks. 

 

Moya et al. (2020) positively assess 

neuromarketing methods, including eye tracking. 

The authors claim that such way of measuring 

consumer reality is accurate and credible. 

Moreover, it decreases or even eliminates 

distrust and provides brands with valuable 

information on the design of food packaging 

(Moya et al., 2020). Ploom et al. (2020) used eye 

tracking to study several items of biscuit 

packaging and, as a result, managed to identify 

differences in the perception and preference-

based choices between two culturally diverse 

groups (Northern Europeans and Northeast 

Asians). The applied neuromarketing methods, 

including eye tracking, made it possible to detect 

and define the subjects' subconscious mental 

processes and emotions. Such knowledge allows 

for a better adjustment of marketing strategies to 

different target groups of customers (Ploom et 

al., 2020). 

 

A slightly different direction of research with the 

use of eye tracking was presented by Mansfield et 

al. (2020). The authors analyzed the 

effectiveness of labels found on the packaging of 

various food products, including carbonated soft 

drinks. The main aim of the study was to evaluate 

the effectiveness of labels in terms of increasing 

consumer awareness of the content of sugar, 

sodium, and saturated fat in different products. 

By improving this aspect of marketing 

communication, consumers may be able to make 

healthier food choices (Mansfield et al., 2020).  

 

In turn, a study that concerned carbonated soft 

drinks to a greater extent was conducted by 

Neuhofer et al. in 2020. The aim was to determine 

whether a change in the design of the nutritional 
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label would have an impact on more health-

promoting consumer choices. The application of 

eye tracking revealed that the updated label 

designs providing information regarding the 

sugar and caloric content of beverages attracted 

more consumer attention than the previously 

used label designs. In the study, the specific areas 

of interest (AOIs) were determined for careful 

analysis and visual attention indicators were 

recorded by the eye tracker, e.g.: the total visit 

duration before and after the updated Nutrition 

Facts Label (Neuhofer et al., 2020). 

 

Another study that focused on carbonated soft 

drinks was conducted by Popova et. al in 2019. 

Also in that study, the main focus was on the 

warning characteristics of products’ labels. More 

specifically, it concerned the perception of the 

information regarding the content of sugar. The 

findings suggest that the presence of a warning 

on the label reduces consumer attention to the 

elements of the marketing message (Popova et 

al., 2019). This is, of course, very advantageous 

from the perspective of consumer health. In the 

research, eye tracking data presentation 

methods such as heat maps were applied, 

whereas the dwell time and fixation count 

statistics were used for the designated areas of 

interest (AOIs).  

 

The presented review of already published 

studies confirms the successful use of the eye 

tracking method and its being a highly promising 

tool. However, apart from the two discussed 

studies focusing on carbonated soft drinks, no 

new study has appeared in recent years on the 

analysis of the marketing features of carbonated 

soft beverages using the eye tracking method. 

Therefore, the adopted aim of the study seems to 

be fully justified and particularly interesting. 

 

Research Method 

 

The eyeball movements of the respondents were 

registered using the eye tracker manufactured by 

Tobii (Tobii X2-30) attached to an 18.4-inch 

monitor, with 1920 x 1080 resolution, and 

compatible with dedicated Tobii Studio version 

3.2 software. The adopted research procedure 

assumed, in the first place, the calibration of the 

eye tracking device. Then, the respondents 

completed a short questionnaire that examined 

their preferences in terms of the carbonated 

drinks they consumed and the frequency of 

consumption. Finally, respondents were 

presented with 5 cola-flavored carbonated soft 

drinks from which they were to choose one, 

according to their preferences. The products 

tested were: Curiosity Cola, Pepsi, PoloCockta, 

Smarty Cola and Coca-Cola (Fig. 1). During this 

stage, the respondents' eye movements were 

registered, and the data thus obtained were then 

subjected to statistical analysis, as discussed 

below. 

  

 
Fig 1.  The cola-flavored carbonated soft drinks used in the study 

Source: Author’s own elaboration 

 

The analyzed products were assigned two areas 

of interest (AOIs) (fig. 2). All AOIs were defined 

and mapped onto the product image. Thanks to 

this approach, it was possible to collect metrics 

and conduct analyzes at the designated AOIs. 

Therefore, it was possible to define separate 

stimuli and isolate visual attention to specific 

attributes (Neuhofer et al., 2020). For the 

purposes of the study, the following AOIs were 

distinguished for each product: the whole 

packaging, graphic design, product name (Fig. 2). 
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Fig 2. The products tested with the AOIs mapped on them. The red AOI – product name, the blue 

AOI – graphic design 

Source: Author’s own elaboration 

 

The group of respondents comprised 60 subjects 

- 45% female and 55% male. The study 

participants were mostly aged 20-40 (92%) and 

under 19 (7%). 

 

Research Results 

 

The results of the study were subjected to 

multiple regression analysis (Hayes, 2013)  (Kim 

et al., 2020). The purpose of the process was to 

determine the strength of dependence of the 

metrics obtained during the eye tracking 

recording on the declared frequency of 

consumption of carbonated soft drinks. The 

adopted multiple regression model allows 

studying the influence of many independent 

variables (X1, X2,….Xk) on one dependent variable 

(Y). In the calculations, the procedure of 

progressive stepwise regression was used, the 

essence of which is the successive stepwise 

addition to the list of explanatory variables of 

those variables that have a significant impact on 

the dependent variable - until the best model is 

obtained, i.e., when the model includes only those 

explanatory variables that have a statistically 

significant impact on the variable Y. The 

regression analysis also included: 

 

•  calculating the value of the 

multidimensional determination coefficient; this 

coefficient informs about the share of the total 

variability of results with the variability caused 

by the determined model; 

• calculation of the value of the 

standardized estimation error, which is a general 

measure of the accuracy of explaining the real 

relationship with the adopted model (in other 

words: it is a measure of the accuracy of the 

prediction based on the regression equation); 

• testing the significance of the regression 

coefficients with the Student's t-test; the 

verification of the null hypothesis H0: b = 0 was 

performed at the significance level of p = 0.05. 

 

The dependent variable Y was the frequency of 

consumption of carbonated soft drinks as 

declared by the respondents. These data were 

obtained in the initial part of the study when the 

respondents completed the questionnaire. For 

this purpose, a 6-point verbal scale was used, 

which was then converted into a numerical scale 

as follows – tab. 1.: 

 

 

 

 

 

 

 

 



5                                                                                                             Journal of Marketing Research and Case Studies 

__________________________________________________________________________________ 

 

_____________________ 

 

Bartlomiej Kabaja (2022), Journal of Marketing Research and Case Studies, DOI : 10.5171/2022.656769 

Table 1:  The conversion of the verbal scale to the numerical one 

 

A declared frequency of consumption of carbonated soft drinks Numerical value 

Every day 6 

A few times a week 5 

Once a week 4 

A few times a month 3 

Once a month 2 

Less frequently than once a month 1 

Source: Author’s own elaboration 

 

 For the first phase of model construction, 4 types 

of metrics characterizing the functioning of 

human visual apparatus were considered. These 

were: time to the first fixation, duration of the 

first fixation, duration of all fixations and the 

number of all fixations. The data were collected 

for all 5 analyzed cola-flavored carbonated soft 

drinks with the assigned AOIs (fig. 2).  

 

Table 2: The areas of interest and designated metrics 

 

Designated AOIs for each of the 

analyzed beverages 
Metrics for each AOI 

The whole packaging 

Graphic design 

Product name 

1. Time to the first fixation (sec.) 

2. Duration of the first fixation (sec.) 

3. Duration of all fixations (sec.) 

4. Number of all fixations (no.) 

Source: Author’s own elaboration  

  

 Thus, the model initially contained 12 variables, 

describing the eye movement behavior of the 

subjects. As a result of the adopted procedure, 

the number of variables was limited to 4 that had 

the greatest influence (Table 3). 

 

 

Table 3: The model of dependence of consumption frequency on all 12 variables for cola-flavored 

carbonated soft drinks – the results of multiple regression analysis 

 

Parameter 
b 

 

Standard 

error 
 

t 
 

p 
 

Name Symbol 

Absolute term  28.158 22.097 1.27 0.208 

Number of all fixations for the AOI – 

graphic design 
 

X1 0.629 0.297 2.12 0.038 

Time to the first fixation for the AOI – product 

name   
 

X2 -1.264 0.457 -2.77 0.008 

Duration of the first fixation for the AOI – product 

name   
 

X3 7.017 1.647 2.21 0.031 

Duration of the first fixation for the AOI – graphic 

design   
 

X4 -5.277 4.852 -1.09 0.282 

Source: Author’s own elaboration 
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The results of the analysis presented in the table 

above show that the model with the best fit was 

obtained after including four parameters. 

Moreover, three regression coefficients are 

significantly different from 0 (p<0.05).  

 

The dependence of the variable Y on explanatory 

variables: time to the first fixation for the AOI – 

product name and the number of all fixations for 

the AOI – graphic design is directly proportional 

(positive values of coefficient “b”). This means 

that the frequency of consumption of the 

beverages increases as the value of these 

variables goes up. The dependence of the 

variable Y on explanatory variables: duration of 

the first fixation for the AOI – graphic design and 

time to the first fixation for the AOI – product 

name is inversely proportional (negative value of 

the regression coefficient). This, in turn, means 

that with the increase in the value of these 

variables, the frequency of consumption of 

beverages goes down. The share of the model in 

the overall variability of the Y variable is 45% (R2 

= 0.45). The accuracy with which the adopted 

model explains the relationship under study is 

0.85 points (on a 6-point scale of frequency of 

consumption of beverages). Thus, the 

determined equation takes the following form: 

 

Y =  28.158  +  0.639*X1  - 1.264* X2 + 7.017* X3 – 5.277* X4 

 

The presented theoretical model allows drawing 

a conclusion that people who most often 

consume carbonated drinks look and focus their 

eyes on the name of the drink, with longer 

fixations on this area. On the other hand, the 

characteristics of getting acquainted with the 

graphic design of the product’s packaging 

indicate a large number of fixations, i.e., a greater 

number of shorter glances. In turn, the subjects 

who indicated a low frequency of consumption of 

carbonated soft drinks are characterized by the 

presence of longer-lasting fixations on the 

graphic design of the packaging and by a longer 

time before their eyes focus on the name of the 

beverage. 

 

Conclusions 

 

The study findings have revealed the existing 

differences in the visual attention of consumers 

during the act of choosing a carbonated soft 

drink, depending on the declared frequency of 

consumption of these beverages. As can be seen 

in the presented model, the visual activity of the 

subjects who consume such drinks frequently is 

different than those who rarely consume them. 

The use of the eye tracking method to obtain the 

data, as well as establishing AOIs and carrying 

out regression analysis, allowed for the 

identification of specific metrics, characterizing 

the method of selecting a carbonated soft drink. 

Although this analysis is highly theoretical, it is 

based on objective data since the visual attention 

of consumers and the resulting gazes that are 

involuntary and happen on the neurological level 

should be considered as such. The results of the 

study may serve as a guideline for companies that 

wish to gain a competitive edge on the 

carbonated soft drinks market. One of the 

conclusions that can be applied in business 

practice is that the subjects who rarely consume 

carbonated soft drinks pay more attention to the 

graphic design of the product. This can be 

valuable information for the companies that are 

planning to introduce new products to the 

market. The study findings suggest that the 

development of eye tracking methodology will 

allow the introduction of optimal designs of new 

packaging, well-adapted to the specific strategies 

of the enterprises in the ever-changing market. 

Apart from the examples of the use of eye 

tracking for the promotion of healthy behaviors 

already found in the literature, this study focuses 

on and presents the possibility of using eye 

tracking for the marketing purposes as well. 
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