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Abstract: Food evaluation is a topic central to consumer research and food marketing. However,
there is little consensus regarding how consumers combine sensory stimuli, product information, and
visual impressions to shape their evaluation. Moreover, the bulk of research relies on studies based
on questionnaires and declarative responses, raising questions about subliminal processes and their
hierarchy in an evaluation process. To address this gap in the literature, we conducted a study with
more than 400 participants in Morocco and Tunisia and investigated how factors such as flavor/taste,
product information, and packaging design in a variety of olive oils influence visual attention and
are reflected in willingness to pay (WTP). We implemented incentivization through an auction to
reduce the hypothetical bias in stated WTP values. The results revealed that, compared to tasting the
oils, the provision of cognitive information led to an increase in consumers’ WTP. However, a drastic
increase in WTP occurred when the consumers were exposed to package designs, overshadowing
the formerly dominant effects of product attributes. These findings support theories suggesting a
visual perceptual processing advantage due to the picture superiority effect–a picture says a thousand
words. Further, it underlines the importance of graphic design in food marketing. The findings have
ramifications for food marketing, product development, and pricing strategies.

Keywords: consumer value; information processing; package design; willingness to pay; olive oil;
Morocco; Tunisia

1. Introduction

Balancing the attributes of a food product against willingness to pay (WTP) has long
been seen as a consumer’s way to make the most optimal choice [1]. Katt and Meixner [2]
outlined several potential attributes as drivers for the WTP in their review, emphasizing
that it is still difficult to explain the true relationship between these attributes and what a
customer is willing to pay for. Food product attributes range from objective information
such as quantity, expiry date, or product type, to information that needs interpretation,
which includes brand reputation, environmental issues, or health benefits. The purpose of
this research is to gain insights into how people perceive and combine different types of
stimuli about a food product’s attributes in their evaluation.

For packed food, many of these product attributes are given through the packaging,
which complicates our understanding of how consumers make use of the given attributes
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in the evaluation of the product. Food attribute information displayed on the packaging
is diverse and ranges from readable text to symbolic graphic design elements open for
individual interpretation [3,4]. Further, packed food products can be new on the market or
well known to the consumer, emphasizing that familiarity with both packaging design and
the taste of the food will influence interpretation and evaluation of the food quality and
finally determine the WTP [5].

This research aims to understand how food attributes presented on packaging as either
readable information or graphic symbolic elements influence both the taste experience and
the evaluation of a food product measured in WTP. Yet, a subjective evaluation of a food
product is not straightforward to investigate, as both taste perception and information pro-
cessing are influenced by non-conscious processes that are difficult to express verbally [6].
Therefore, a research protocol based on biometric data was used in a study involving more
than 400 participants, who tasted and interpreted product information from various extra
virgin olive oils.

2. Literature—Theoretical Foundation
2.1. Food Information

Comprehensive labeling might give some clarity and certainty for the consumer [7],
although packaging labels are often overwhelming or excessively technical, and consumers
may have difficulties interpreting them correctly [8]. Research has shown an ambiguity in
the interpretation of label information with an impact on a specific evaluation [9].

Information given on packaging about the production site, localness, or nationality
has been found to influence food assessment positively [10,11] and specifically consumers’
willingness to pay [12]. Yet, instances in the literature also describe an uncertainty in
consumers’ perception of what characterizes a national or a local food product or what
constitutes these values [13].

The ambiguity in interpreting packaging labels has also been related to situations where
consumers are caught in conflict between given health information and the taste [14,15]. As
people in general dislike bitter food, it can be difficult to accept that it might be healthy.
A study by Kunz et al. [16] found that people assess health and taste in relation to the
situation in which they find themselves, and the context in which the health information is
given can alter people’s beliefs and preferences when they taste the food. Context is key
in the paper by Kunz et al. [16], especially eating places, leaving the question open as to
whether health information given on food packaging would have a similar effect.

Being caught between the interpretation of food information and the taste of the food
is described as the cognitive dissonance in food evaluation [17]. Cognitive dissonance is,
in general, described as a mental discomfort that causes an increase in cognitive load [18],
and it is an unpleasant emotional state that people typically seek to avoid. This study in-
vestigates the conflicting experiences between food information provided on the packaging
and the taste and examines how such discomfort may negatively influence the evaluation
process and WTP.

2.2. Packaging Design

Packed food sold in shops (physical or digital) faces the challenge of a balanced inter-
action between the subjective interpretation of the information provided on the packaging
and previous experience. Visual design features on the packaging are, in the marketing
literature, described as being core to communicating product attributes and a way to influ-
ence taste interpretation [19], and several studies have investigated how different design
elements such as color, typeface, illustrations, or shape can impact product judgement [20].
Favier et al. [21] found that a simple design causes the brand to be interpreted as more
modern, reliable, and authentic, whereas a complex design gives the impression of a so-
phisticated brand with high status. However, it has also been found that one packaging
design does not have the same impact on all consumers and their WTP [22].
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For a healthy food choice, text information about essential food ingredients is seen
as the way to support healthy consumption, although the design of nutrition labels and
information lacks clarity and needs improvement to be optimal for in-store purchases [23].
Chen and Antonelli [24] argue for a multidisciplinary approach to understand how product
information provided through design elements on the front or through a nutrition label on
the back of the packaging is interpreted.

However, there is a gap in marketing research regarding the multidimensional ap-
proach to the interpretation of packaging design and food tasting, which is a deficiency
in marketing research [25]. Many sensory and taste studies have tended to overlook the
visual impact of packaging design, and food attributes are in the domain of research related
to a verbal or textual description [26]. In their review, the authors (ibid.) outline four main
categories that researchers in the domain of tasting tend to focus on, and they conclude that
communication about a food product and consumer response is largely driven by the way
it is communicated in words and text. In the same review (ibid.), it is acknowledged that
visual stimuli from packaging could influence expectations and even impact the perceived
taste of the food, although it is less often reported.

Togawa et al. [27] showed how packaging design and especially the placement of an
illustration on the packaging can influence consumers’ expectations of flavor, healthiness,
and even consumption quantity. This is then described as a “visual-gustatory correspon-
dence effect”, which refers to a cross-modal approach to food perception. Other studies
have also utilized a cross-modal approach showing connections between visual stimuli
and the evaluation of food healthiness [28]. The conclusion is that the evaluation of a food
packaging design needs a holistic research approach, taking packaging design variables
into account and investigating the connection between visual impressions and taste.

Still, it remains unclear how different types of information, whether provided verbally,
through text, or via illustration, affect consumers’ evaluation of taste, perception of the
product, and their final WTP, and, consequently, this study adopts a cross-modal approach.

2.3. Visual and Mental Processing

From a neoclassical economic perspective, food purchasers are seen as profit-maximizing
entities [29]. However, this rational view rarely holds in real-world situations, where
humans are subject to different kinds of biases and take simple heuristic cues [30]. This is
described as the gap between stated and revealed preferences [17,31], and it calls for a new
way to investigate cognitive dissonance and visual impact in food evaluation.

Differently from tasting the food product, information about the product is conveyed
visually through the print on the packaging, and regardless of whether this information
is presented as text or an illustration, it requires visual attention. Gazing at product infor-
mation and getting the full meaning out of the text or illustration is not a straightforward
mental process. The literature describes how people’s visual search is influenced by a high
degree of routine and acknowledges that such routine might be interrupted by different
types of visual stimuli [32].

Various types of information are presented on food product packaging, making it
challenging to identify retrospectively, as people often do not have a clear memory of how
the different stimuli influenced their mental process and final evaluation of the product (see,
e.g., [33]). Additionally, individuals cannot easily explain the interplay between personal
preferences and emotions evoked by the stimuli. In other words, people are not able to
articulate how these low-conscious processes have influenced their evaluation and the final
decision regarding the product.

Stimuli related to a food product that precede tasting are described as exteroceptive
cues, typically influencing judgement prior to a tasting. Interoceptive cues, on the other
hand, emerge when a person puts the food in their mouth, and different mental processes
are involved in the two situations [26], underscoring that exteroceptive cues set the ex-
pectations concerning the food product. These low-level mental processes are affected by
emotions, which can be detected through bodily reactions such as eye movements and
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facial expressions. Research within the field of consumer neuroscience has proven the value
of utilizing biometric techniques to record and measure these spontaneous reactions in a
non-intrusive way [34,35]. Eye-tracking techniques have revealed the complex correlation
between visual attention and choice [36,37], showing that people who spend more time
gazing at a specific product also evaluate it higher [24].

2.4. Focus on Northern African Consumers and Olive Oil

Although marketing science often assumes that findings are generalizable across stud-
ies, national borders, and cultures, the majority of existing research is rooted in high-income,
industrialized countries [38]. This geographic bias limits the applicability of theoretical
insights, especially given that over 80% of global consumers reside in emerging markets
and transitional economies (ibid.). Accordingly, there have been calls for more research on
an international basis (e.g., [39]), and specifically in emerging markets, including regions
such as Africa [38]. Thus, expanding research efforts into African markets is not only
pivotal for testing theories and their underlying mechanisms in diverse socioeconomic
settings, but it is also essential for refining generalizations and identifying specific boundary
conditions (ibid.).

Olive oil is chosen as the object of this study due to its distinctive qualities, having
attributes with potentially conflicting interpretations, which could lead to an interesting
case of cognitive dissonance. Lastly, olive oil is an important food product in Northern
African countries such as Morocco and Tunisia, with the latter being the second-largest
producer of olive oil in the world after Spain [40]. Olive oil is an essential component of the
local diet for these two countries [41], and in both countries the taste of olive oil is crucial.
Tunisian consumers have a high preference for extra virgin olive oil [42], and the region
of origin also plays a significant role for them [43]. The literature shows that consumers
are willing to pay for locally produced products [11], and in this case, olive oil might face
challenges on the market when communicating its region of origin [9] or information on
the packaging about extra virgin oil [10].

Consumption of extra virgin olive oil is perceived to generate health benefits [44]
and stem from its high content of polyphenols, which results in a more bitter taste and
more pungent mouthfeel sensation [45]. The extant literature, most of which has again
focused on developed countries, outlines preferences for extra virgin olive oils with a sweet
taste and low bitterness and pungency [46–49] emphasizing a consumer dilemma between
choosing the healthiest or the tastiest.

For Morocco and Tunisia, mixed opinions on bitterness and pungency have been
found [50]. The unanswered question is whether providing health information about the
product (in this case, extra virgin olive oil); information about the region of origin, in
this case, Tunisia and Morocco, can push the sensory evaluation of the product and then
influence the final WTP.

3. Research Design

A cross-modal study design was chosen to clarify how objective information (text)
and the subjective interpretation of different flavors (taste) impact evaluation and decision-
making. Biometric data collection aimed to uncover the non-conscious processes, while
participants’ WTP was used to measure conscious actions. In order to increase external va-
lidity, different types of olive oil packaging (types of design) were tested, and to encourage
the participants to indicate a realistic price for the oil, we used the auction method that
builds upon the Becker–DeGroot–Marschak (BDM) procedure [22], as adapted by Combris
et al. [51] and by Barlagne et al. [11]. In this setup, the auction means that the participants
had to purchase the extra virgin olive oil if their declared WTP in a randomly extracted
round was higher than a randomly extracted price. Extra virgin olive oil was chosen as
the object of the study as it entailed a particular dilemma between taste and information
given, thus allowing the combination of variation in taste and flavor, health information,
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and information about the region of origin. By controlling these independent variables, we
were able to test the WTP as the dependent variable.

Study Setting and Procedure

In each country, the participants were asked to evaluate four national brands of extra
virgin olive oil, and these oils were characterized by a combination of two binary attributes:
(1) low polyphenol vs. high polyphenol content and (2) locally produced vs. not-locally
(but nationally) produced. The local product was characterized as coming from the same
region where the experiment was conducted. The sensory profile with regards to pungency
and bitterness was evaluated by the Professional Committee of DISTAL (Department
of Agricultural and Food Sciences of the Alma Mater Studiorum, Università diBologna,
recognized by the Italian Ministry of Agriculture, Food Sovereignty, and Forestry) according
to official procedures [52,53]. Table 1 provides an overview of the oils used.

Table 1. Extra virgin olive oil samples used in the study.

Oils Used in Morocco Oils Used in Tunisia

Oil Brand Origin Polyphenol
Content Oil Brand Origin Polyphenol

Content

Oil A El Mallalia Not local Low Tesoro del Rio Not local High

Oil B Extra Vierge
Ouad Ourika Not local High Newman’s

Own Organic Local High

Oil C Volubilia Local High Safir Selection Not local Low

Oil D Extra Vierge
Meissara Local Low Ruspina

Organic Local Low

The study design combines tasting and information-giving over five phases. In each
phase, the participants had to indicate a positive number for WTP for each olive oil as
shown in Figure 1 (with the option of choosing 0 too) one by one on a 17-inch computer
screen, and, in each phase, the order of olive oils was randomized. In the sixth and last
phase, all four bottles were shown simultaneously.
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Figure 1. Phases in the study design where the “X” indicates phases with tasting.

In phase 1, sensory evaluation, the participants were provided with four pieces of bread
with different oils and asked to state their initial WTP for each oil. Between each sample,
participants cleaned their mouths with clean water.

In phase 2, visual presentation with information, participants were first exposed to an
introduction to the task and then exposed to images of a generic oil bottle one by one
accompanied by information regarding the origin (local vs. not local) and polyphenol
content (high vs. low).

In phase 3, introduction to health benefits, participants were again exposed to an in-
troduction to the task and given more information about the bitter and pungent taste
accompanying oils with high polyphenol content. They were also informed about the
positive impact of polyphenols on health. This was again followed by the exposure to the
same visual images of bottles as in phase 2, and again one by one.
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In phase 4, tasting and reassessment, participants were again exposed to an introduction
to the task, which combined tasting of the four extra virgin olive oils on a piece of bread
and, at the same time, exposition to a visual image of an extra virgin olive oil bottle similar
to the images in phases 2 and 3. Between each sample, participants cleaned their mouths
with clean water.

In phase 5, package presentations, the participants were first exposed to an introduction
to the task and then to real photos of each of the oil bottles, both front and back.

Finally, in phase 6, participants were shown all four extra virgin olive oils and asked
to choose one. The study design is visualized in Figure 1.

The X in Figure 1 was shown on the screen when participants were tasting the extra
virgin olive oil, and there was no time limit. Images with bottles of extra virgin olive oil
were exposed to the participants for 6 s. An open-ended cell to enter a number was used
for indicating the WTP, which was in the local currency (MAD = Moroccan Dirhams, and
THD = Tunisian Dinars) and for one liter of extra virgin olive oil. All introduction text was
given in Arabic, and the health information given at phase 3 (here, translated into English)
had the text: “A pungent or bitter taste of olive oil indicates a higher content of polyphenols. Olive
oil polyphenols are good for your health. Therefore, healthier olive oils are likely to be bitterer and
more pungent”.

The study was conducted in controlled laboratory conditions at local universities in
Meknes, Morocco, and in Sousse, Tunisia. Stratified samples were utilized for recruiting
urban consumers in the two cities, and the samples were representative of the cities’ popu-
lations in terms of age groups and gender. Potential participants were filtered according to
four criteria: having no allergy to olive oil, regular consumption of olive oil, being involved
in grocery shopping at least from time to time, and knowing the price of one liter of olive
oil with good approximation. The group size was set to a minimum of 200 in each city,
which would allow differentiation between the participants in the analysis.

A team of local enumerators was trained in running the study and keeping track of
the order of taste samples. When a participant joined the study, they were informed about
the procedure, the technique, their right to withdraw at any time, and that their data would
be fully anonymized. A session started by calibrating the participant and the eye-tracking
software. After data collection, each participant was debriefed to ensure full acceptance of
the use of data and paid for their effort with the cost of the oil (if purchased) subtracted
from their payment.

During all phases, the participant was eye-tracked, utilizing iMotions software v.9.1
and a Tobii Nano eye-tracker (60 Hz), while Qualtrics was used for recording demographic
data and auction data. All data were anonymized, stored securely, and used solely in
aggregated form to ensure the safeguard of the participants’ rights. The total number of par-
ticipants was 440 (230 in Morocco, and 210 in Tunisia), resulting in more than 300,000 data
observations across phases and stimuli. Collected data were extracted, preprocessed, and
then analyzed with JMP Pro 16 software by SAS.

4. Results
4.1. WTP of Moroccan Consumers

The first purpose of the study was to test how persons who were informed of the
origin and health benefits of an extra virgin olive oil would alter their assessment, which in
this case was expressed through WTP. To explore this in the five phases (1 to 5), we first
ran a generalized linear mixed-effects model. The participants were included as a random
effect to account for intra-subject variability across study phases and choice alternatives.

The model’s detailed fit (R2 = 0.657, Adjusted R2 = 0.656) demonstrated that the model
accounted for a substantial proportion of the variation in WTP. With regards to the fixed
effects, the different experimental phases had a strong impact on WTP (F(4, 4332) = 37.123,
p < 0.001), reflecting changes in participants’ valuation over time and in response to differ-
ent information given in the five phases. Furthermore, the main effects of the polyphenol
content (F(1, 4332) = 106.701, p < 0.001) were significant. There was also a significant
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two-way interaction between phase and polyphenol content (F(4, 4332) = 11.613, p < 0.001),
indicating that the effect of polyphenol content on WTP varied significantly across different
phases. The main effect of origin (F(1, 443) = 1.541, p = 0.215) did not reach significance
level. The least squares means plot for Morocco is visualized in Figure 2.
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Following up on the significant two-way interaction, we ran Tukey’s HSD test, ac-
counting for multiple comparisons, to further analyze the differences in WTP as a response
to study phases and polyphenol content. The results revealed that in phases 1 and 2 of the
study, no significant differences in WTP were observed between extra virgin olive oils with
high vs. low polyphenol content. However, in phases 3 and 4, significant differences in
WTP became apparent. Specifically, in phase 3, extra virgin olive oils with high polyphenol
content were evaluated significantly higher than those with low polyphenol content, with
a difference in WTP of MAD 24.387 (p < 0.001).

This pattern was similarly observed in phase 4, where high polyphenol content (com-
pared to low polyphenol content) increased the WTP by MAD 18.828 (p < 0.001) compared
to low polyphenol content in the same phase. In phase 5, the difference in WTP between oils
with high and low polyphenol content reduced to MAD 8.29, but this result was below the
level of significance (p = 0.053), implying no difference in participants’ WTP. This indicates
that visual package information may have mitigated the information about polyphenol
content and the corresponding health benefits. Table 2 summarizes the values of WTP in
the five phases from Morocco.

Table 2. Differences in WTP in Morocco—Tukey’s HSD test.

Phase Estimate:
Low Polyphenols Std Error Estimate:

High Polyphenols Std Error Difference
High vs. Low

Lower
CL

Upper
CL p-Value

1 97.71 3.92 95.81 3.92 3.10 −5.24 11.44 0.976
2 91.93 3.92 98.30 3.92 6.37 −1.99 14.73 0.319
3 90.39 3.92 114.77 3.92 24.39 15.99 32.78 <0.001
4 93.80 3.92 112.63 3.92 18.83 10.49 27.17 <0.001
5 110.07 3.92 118.33 3.92 8.29 −0.06 16.64 0.053

4.2. WTP for Tunisian Consumers

The same analyses (linear mixed-effects model) were carried out with data from
Tunisia, enabling the results to be compared. Again, the model’s detailed fit (R2 = 0.693,
Adjusted R2 = 0.691) demonstrated that the model accounted for a substantial proportion
of the variation in WTP. The fixed-effects analysis showed that the experimental phase (F(4,
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3964) = 128.777, p < 0.001), the polyphenol content (F(1, 3964) = 217.748, p < 0.001), and
the origin (F(1, 3964) = 7.656, p = 0.006) all had a significant effect on WTP. The two-way
interaction effects between phase and polyphenol content (F(4, 3964) = 28.298, p < 0.001) and
phase and origin (F(4, 3964) = 6.017, p < 0.001) were significant too. Finally, the three-way
interaction between phase, origin, and polyphenol content also exceeded the significance
level (F(4, 3694) = 4.91, p < 0.001. The least squares means plot for Tunisia is visualized in
Figure 3.
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To understand the impact of polyphenol content on participants’ WTP in different
phases of the study, we ran again Tukey’s HSD test that accounts for multiple comparisons.
Similarly to data from Morocco, no significant differences in WTP were observed between
extra virgin olive oils with high vs. low polyphenol content in phase 1, where participants
merely tasted the oils. In phase 2, the WTP for extra virgin olive oils with high polyphenol
content exceeded that of the extra virgin olive oils with low polyphenol content by THD
0.83 (p = 0.006). The magnitude of the difference in WTP was higher in phase 3, where
the participants were willing to pay on average THD 3.03 (p < 0.001) more for extra virgin
olive oils with high polyphenol content, compared to extra virgin olive oils with low
polyphenol content. The significant difference in WTP was also present in phase 4, where
high polyphenol content (compared to low polyphenol content) increased the WTP by THD
2.35 (p < 0.001). In phase 5, the difference in WTP was THD 0.36, yet below the significance
level (p = 0.831), indicating again that visual aspects of the packaging overshadowed the
impact of polyphenol content on participants’ WTP. Table 3 summarizes the values in the
five phases from Tunisia.

Table 3. Differences in WTP in Tunisia—Tukey’s HSD test.

Phase Estimate:
Low Polyphenols St. Error Estimate:

High Polyphenols Std Error Difference
High vs. Low

Lower
CL

Upper
CL p-Value

1 12.27 0.339 12.95 0.339 0.679 −0.017 1.374 0.063
2 13.28 0.339 14.11 0.339 0.835 0.139 1.531 0.006
3 12.48 0.339 15.51 0.339 3.035 2.338 3.73 <0.001
4 12.79 0.339 15.14 0.339 2.345 1.65 3.04 <0.001
5 15.87 0.339 16.23 0.339 0.36 −0.337 1.057 0.831
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4.3. Visual Impact in Phases

In phases 2, 3, and 4, the participants were exposed to visual images of generic olive
oil bottles presenting information about the origin and polyphenol content. We were
interested in investigating whether the duration of visual attention to different areas of
interest (AOI), such as text about the origin and polyphenol content of the extra virgin
olive oil, in combination with the characteristics of the oil (including taste, when relevant)
and study phases, predicts participants WTP. Accordingly, we ran a linear mixed model
(LMM) with restricted maximum likelihood (REML) estimation to assess the degree to
which the level of visual attention, measured as Total Fixation Duration (TFD), predicts the
participants’ WTP.

The LMM included fixed effects for phase, AOI_Origin (Local vs. Non-local), TFD_Origin,
AOI_Polyphenols (High/Low), TFD_Polyphenols, and their respective two-way and three-
way interactions. Participants were included as a random effect to account for individual
differences in WTP and the correlation structure within subjects across the different phases
and oil variants. Based on the data from Morocco, the model’s detailed fit (R2 = 0.639,
Adjusted R2 = 0.636) demonstrated that the model is quite effective at explaining the
variability in WTP. The LMM analysis revealed a significant main effect of the study
Phase (F(2, 2400) = 9.026, p < 0.001), AOI_Polyphenols (F(1, 2399) = 100.319, p < 0.001),
and TFD_Origin (F(1,2568) = 4.7, p = 0.031) on WTP. The significant two-way interaction
between Phase and AOI_Polyphenols (F(2, 2397) = 12.084, p < 0.001) indicated that the
effect of polyphenol content on WTP varied across different phases of the study. Finally,
the significant three-way interaction between Phase, AOI_Origin, and TFD_Origin (F(2,
2409) = 4.735, p = 0.009) implied that there is a more complex interplay when the three
variables are combined. The main effects of AOI_Origin, TFD_polyphenols, and other two-
and three-way interactions were not significant. In order to obtain more insights into how
the different variables affect participants’ WTP, an assessment of the parameter estimates
was performed, as presented in Table 4.

Table 4. Parameter estimates for phases 2–4, Morocco.

Effect Estimate SE DF t p-Value

Intercept 96.542 4.436 484.7 21.77 <0.001
Phase 2 −5.024 1.184 2396 −4.24 <0.001
AOI_Polyphenols (High) 8.439 0.872 2399 10.02 <0.001
TFD_Origin 0.002 0.001 2568 2.16 0.031
Phase 2 × AOI_Polyphenols (High) −5.529 1.183 2396 −4.67 <0.001
Phase 3 × AOI_Polyphenols (High) 4.341 1.189 2397 3.65 <0.001
Phase 3 × AOI_Origin (Local) × TFD_Origin 0.003 0.001 2408 3.08 0.002

Analysis of the parameter estimates revealed that after controlling for other variables,
the estimated WTP for extra virgin olive oils with high polyphenol content was significantly
higher than the reference level of low polyphenol content. Furthermore, the estimated WTP
in phase 2 was significantly lower than in the reference phase 4. With regards to visual
attention, it was found that as the viewing time on AOI_Origin increases by 1 ms, the WTP
is estimated to increase by 0.002 MAD. The parameter estimates for two-way interactions
revealed that compared to the baseline phase 4, the presence of high polyphenol content
in phase 2 led to a significant decrease in WTP, whereas in phase 3 it led to a significant
increase. Finally, the parameter estimates for the three-way interaction indicated that
participants’ WTP was more strongly affected by their attention to local origin in phase 3
compared to the reference phase.

We ran an identical model on the data from Tunisia, resulting in slightly different
results. The model’s fit was considerably higher, with an R2 value at 0.793 and Adjusted
R2 at 0.791. The LMM analysis revealed a significant main effect of the AOI_Polyphenols
(F(1, 2195) = 413.998, p < 0.001) and AOI_Origin F(1, 2194) = 10.04, p = 0.002). While the
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main effect of phase (F(2, 2200) = 2.617, p = 0.073) did not reach significance, the two-
way interaction between phase and AOI_Polyphenols F(2, 2195) = 39.176, p < 0.001) was
significant, indicating that the effect of polyphenol content also varied significantly across
phases in this country. None of the main effects of TFD_Origin, TFD_Polyphenols, or
the other interactions yielded significance. These results provide an indication that the
duration of visual attention on informational elements of the package did not significantly
affect participants’ WTP, different from Morocco. To better understand how the different
variables affect participants’ WTP, an assessment of the parameter estimates was performed,
as presented in Table 5.

Table 5. Parameter estimates for phases 2–4, Tunisia.

Effect Estimate SE DF t p-Value

Intercept 14.033 0.352 322.8 39.83 <0.001
Phase 2 −0.159 0.074 2199 −2.15 0.032
AOI_Polyphenols (High) 1.058 0.052 2195 20.35 <0.001
AOI_Origin (Local) 0.164 0.052 2194 3.17 0.002
Phase 2 × AOI_Polyphenols (High) −0.629 0.073 2195 −8.61 <0.001
Phase 3 × AOI_Polyphenols (High) 0.0462 0.073 2195 6.31 <0.001

An assessment of the parameter estimates revealed that, similarly to Morocco, the
estimated WTP for extra virgin olive oils with high polyphenol content was significantly
higher than the reference level of low polyphenol content. It was also found that Tunisian
consumers exhibited higher WTP for locally produced oils. After controlling for other
variables in the model, the estimated WTP in phase 2 was significantly lower than in the
reference phase 4. With regards to the two-way interactions, it was found that the presence
of high polyphenol content in phase 2 led to a significant decrease in WTP, whereas in phase
3, where consumers had been informed of the link between polyphenols and healthiness,
high polyphenol content significantly enhanced WTP as compared to the baseline.

Overall, analysis of the measures for visual attention confirmed the findings presented
in the previous section but also revealed some relevant differences between Moroccan and
Tunisian consumers.

4.4. Visual Impact in Phase 5

In phase 5, the participants were exposed to the extra virgin olive oils in their original
packaging design. To better understand consumers’ WTP in response to different oil brands,
we used survey data to assess the brand knowledge of participants from Morocco and
Tunisia. First, we asked the participants to name three oil brands from the top of their
minds, and later had them assess their brand knowledge for the extra virgin olive oils used
in the experiment. For the latter, we used a 4-point Likert scale (1 = No familiarity at all,
2 = I heard about it, 3 = Quite familiar, 4 = Very familiar). The results covering the average
familiarity scores and standard deviations are summarized in Table 6.

Table 6. Brand knowledge among consumers.

Oils Used in Morocco Oils Used in Tunisia

Oil Brand Brand Familiarity
(1 = Low/4 = High) Oil Brand Brand Familiarity

(1 = Low/4 = High)

Oil A El Mallalia 1.465 (SD = 0.796) Tesoro del Rio 1.135 (SD = 0.418)
Oil B Extra Vierge Ouad Ourika 1.3 (SD = 599) Newman’s Own Organic 1.063 (SD = 0.28)
Oil C Volubilia 1.804 (SD = 0.971) Safir Selection 1.553 (SD = 0.76)
Oil D Extra Vierge Meissara 1.22 (SD = 0.058) Ruspina Organic 1.534 (SD = 0.789)

As previously mentioned, in phase 5, the participants were exposed to actual product
packaging, giving us the opportunity to analyze visual attention for three AOIs: the front,
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the back, and the brand/logo/name. The previous analysis of WTP across different study
phases revealed a higher WTP for extra virgin olive oils with high polyphenol content.
Accordingly, we ran a LMM with REML estimation in order to investigate which variables
predicted WTP in phase 5. The model included fixed effects for oil alternatives (A, B, C,
and D), TFD_Front, TFD_Back, and TFD_Brand, their respective two-way interactions, and
participants as a random effect.

Starting with the data from Morocco, the model’s detailed fit (R2 = 0.929, Adjusted
R2 = 0.928) demonstrated that the model was highly effective in explaining the variability
in WTP. The LMM analysis revealed a significant main effect of the oil (F(3, 638.5) = 11.613,
p < 0.001) and TFD_Front (F(1, 787.6) = 6.09, p = 0.014). The two-way interaction between
the oil and TFD_Back was also significant (F(3, 640.9) = 2.651, p = 0.048), as was the
interaction between the oil and TFD_Brand (F(3, 646.3) = 4.124, p = 0.007).

An assessment of the parameter estimates revealed that the intercept, representing the
baseline WTP for oil D (Meissara), was estimated at 121.28, t(511) = 21.82, p < 0.001. The
parameter estimate for TFD_Front was −0.003, t(787.6) = −2.47, p = 0.014, indicating that
as the viewing time on the front side of the package increased by 1 ms, the WTP decreased
by 0.003. Compared to the baseline of extra virgin olive oil D (Meissara), the parameter
estimate for extra virgin olive oil A (El Mallalia) was −2.67, t(639.9) = −2.1, p = 0.036, and
for extra virgin olive oil C (Volubilia), it was 5.94, t(638.7) = 4.66, p < 0.001. This indicates
that, overall, extra virgin olive oil C (Volubilia, in a distinctively shaped bottle) was valued
significantly higher, and extra virgin olive oil A (El Mallalia) was significantly lower than
the baseline oil D (Meissara).

With regards to two-way interactions, the parameter estimate for extra virgin olive oil
[A] × (TFD_Back-1043.28) was −0.004, t(641.4) = −2.34, p = 0.02, the parameter estimate
for extra virgin olive oil [A] × (TFD_Brand-454.97) was 0.01, t(647.2) = 2.78, p = 0.006,
and the parameter estimate for extra virgin olive oil [C] × (TFD_Brand-454.97) was −0.01,
t(648.7) = −2.92, p = 0.004. These results indicate that while increased attention to the back
of the extra virgin olive oil A had a negative impact on consumers WTP, increased attention
to the brand element of sample A led to an increase in WTP. For extra virgin olive oil C, the
latter effect was reversed, where increased attention to the brand element led to a decrease
in WTP.

An identical model based on data from Tunisia led to slightly different results. The
model’s fit was also high (R2 = 0.818, Adjusted R2 = 0.815), and the fixed effect of extra virgin
olive oil was highly significant (F(3, 586.1) = 10.715, p < 0.001. Unlike in Morocco, visual
attention to the front of the package did not reach the significance level (F(1, 736.5) = 2.825,
p = 0.093), and neither did any other fixed effects or interactions. With regards to the
parameter estimates, the intercept, representing the baseline WTP for extra virgin olive oil
D (Ruspina), was estimated at 15.19, t(601.6) = 23.46, p < 0.001. The parameter estimate
for oil B (Newman’s Own Organic) was 0.57, t(578.7) = 2.72, p = 0.007, and for extra virgin
olive oil C (Safir) −1.14, t(592.2) = −5.13, p < 0.001, indicating that the WTP for extra virgin
olive oil B (Newman’s Own Organic) was higher, and the WTP for extra virgin olive oil C
(Safir) was lower than the baseline extra virgin olive oil D. These results indicate that while
the duration of visual attention effectively predicted WTP among Moroccan consumers, it
did not serve as an effective predictor for Tunisian consumers.

4.5. Choice Behavior in Phase 6

Previous studies have shown that the chosen product is typically looked at the longest
(e.g., [54]). Therefore, we tested whether the TFD on chosen oils is higher compared to
non-chosen oils. Thus, we ran a mixed-effects model where selected-or-not was modeled
as a fixed effect and participants were included as a random effect.

Based on the data collected in Morocco, the results revealed that the model was signif-
icant (F(217, 650) = 1.667, p < 0.001). While the main effect of the selection status proved to
be highly significant (F(1, 650) = 154.36, p < 0.001), the random effect of participants did not
yield significance (F(216, 650) = 0.960, p = 0.636). The R2 value of 0.357 and the Adjusted
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R2 value of 0.143 indicated that the variance explained by the model was moderate. The
mean response for the not selected oils was 595.59 ms (SE = 26.355), while for the selected
oils it was 1250.46 ms (SE = 45.475). A post-hoc t-test with Bonferroni correction revealed
that the difference between not selected and selected groups was statistically significant,
t(650) = 12.42, p < 0.0001. The least squares plot for TFD (with the error bars representing
95% confidence intervals) is presented in Figure 4.
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Similar results were obtained for Tunisia, and again the model was significant (F(196,
587) = 2.176, p < 0.001), as was the main effect of the selection status (F(1, 587) = 251.146,
p < 0.001), but not the random effect of participants (F(195, 587) = 0.9, p = 0.81). The R2

value of 0.421 and Adjusted R2 value of 0.227 reflect a moderate proportion of explained
variability. The mean response for the not selected oils was 576.25 ms (SE = 27.815), while
for the selected oils it was 1457.86 ms (SE = 48.178). A post-hoc t-test with Bonferroni
correction revealed that the difference between not selected and selected groups was
statistically significant, t(587) = 15.85, p < 0.0001. The least squares plot for TFD is presented
in Figure 5.
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5. Discussion

We ran a study with six phases, sequentially providing participants with sensory and
cognitive information, and assessed how these stimuli affected the evaluation of different
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extra virgin olive oils, manifested as willingness to pay (WTP). We expected that the
amount of information, such as origin and polyphenol content, would impact consumers’
evaluation of extra virgin olive oils.

5.1. WTP Based on Tasting and Perceived Information

In the first phase of the study, participants assessed their WTP merely on sensory infor-
mation. We did not find any significant differences in consumers’ evaluations of different
oils among Moroccan or Tunisian consumers. This aligns with the findings of the study by
McClure et al. [55], where it was demonstrated that without additional information, con-
sumers were unable to make accurate judgments based on sensory information alone. This
first phase sets a foundational understanding that extra virgin olive oil, like many subtly
differentiated products, relies heavily on augmented information for value perception.

In the second phase of the study, the participants were informed about the origins and
polyphenol contents of the olive oils. While among Moroccan consumers this information
failed to have any significant impact on participants’ WTP, Tunisian consumers evaluated
oils with high polyphenol content slightly higher. This finding may indicate that labeling
practices in Tunisia tend to mention polyphenol content as a positive feature, and in that
way Tunisian consumers are more informed about polyphenols.

Prior to the evaluation of the oils in phase 3, the participants were straightforwardly
introduced to the health benefits and taste profile of extra virgin olive oils with high
polyphenol content. Among both Moroccan and Tunisian consumers, this led to a high-
magnitude increase in consumers’ WTP for these extra virgin olive oils. The health-related
information, which apparently resonated well with the consumers, enhanced consumers’
perceptions of high-polyphenol extra virgin olive oils and helped them to differentiate
between the oils. Furthermore, it implies that consumers in these two countries can alter
their evaluation when informed about healthiness, following the findings of Kunz et al. [16].

When participants then tasted the same oils again in phase 4, the WTP for extra
virgin olive oils with high polyphenol content remained significantly higher than that for
those with low polyphenol content. This can possibly indicate that effective information
integration and tasting experience reinforced the value of high polyphenol content. This
phenomenon has been studied and explained by Plassmann et al. [56], demonstrating that
beliefs and expectations influence subjective experience and consumer value.

5.2. Impact from Visual Attention on WTP

In Morocco, the duration of visual attention to the origin information emerged as a
significant predictor of WTP, with longer viewing times associated with higher WTP. This
finding suggests that when assessing the quality of an extra virgin olive oil, Moroccan
consumers placed an interest in gazing at origin information, leading to more cognitive
engagement and interpreting it to be relevant, and, subsequently, they increased the WTP
for the extra virgin olive oils.

Conversely, in Tunisia, the duration of visual attention did not significantly affect
WTP. Yet, Tunisian consumers were also willing to pay higher prices for local oils than for
non-local extra virgin olive oils, indicating that the extended viewing times for Tunisian
consumers are not necessary to perceive the information about the oil’s origin and what it
means in terms of quality, which was also found by Chrysochou et al. [43].

These viewing patterns show differences in information seeking and may further
reflect differences in consumer awareness of regional differences and the quality inherent
in locally produced products. This is, on the one hand, in line with findings from Barlagne
et al. [11], showing that consumers are willing to pay more for locally produced food
products, and, on the other hand, it also emphasizes an uncertainty about how to interpret
the value related to localness [13].

The duration of visual attention is typically interpreted as an indicator of cognitive pro-
cessing and increased preference [57,58], which was the case in Morocco. For the Tunisian
consumers, the viewing time of origin information was not significantly related to WTP,
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and, for both groups, the viewing time on polyphenol did not significantly increase WTP.
The increase in WTP for extra virgin olive oil with high polyphenol for both groups can, for
this study, be attributed to a combined taste experience and the decoding of information.

In phase 5, the participants were presented with photos of the actual product pack-
aging, allowing for a direct evaluation of how visual attention and specific oil packaging
characteristics influence evaluation. Differences in viewing time on the branded packaging
and its impact on WTP outlined that visual attention is related to factors such as salient
design elements and levels of brand familiarity. Interestingly, increased visual attention
to the front of bottle C in Morocco impacted the WTP negatively, which could suggest
an uncertainty that led to cognitive dissonance [17], and by that, a lower evaluation. Yet,
seeing the real bottles increased the WTP for all four olive oils and in both countries.

Overall, the differences between Moroccan and Tunisian consumers in how visual
attention influences WTP are notable. Moroccan consumers’ WTP appears to be more
sensitive to how they visually engage with product packaging. Tunisian consumers are
less influenced by their visual attention, potentially basing their decisions more on pre-
existing category perceptions. These observations also speak to the complexities involved
in interpreting visual attention in relation to underlying psychological processes, as a longer
viewing time can reflect both interest and uncertainty in how to interpret the information.

5.3. The Relation to a Final Decision

We expected that an increased amount of information would enhance consumer value
perception, resulting in higher WTP, and our results confirmed it. Specifically, in phase 5,
where participants were exposed to actual product package designs, there was a notable
increase in their WTP. Once the visual packaging was presented, its impact overshadowed
the influence of polyphenol content, which had significantly affected consumers’ WTP
during the earlier phases of the study. These findings support the premise that the value
perceived by consumers is significantly driven by the package design.

For the last phase 6, the study sought to validate if the duration of visual attention on
chosen extra virgin olive oils is greater than on non-chosen products. Our findings, both
from Morocco and Tunisia, confirmed extended visual attention on selected oils, which
could reflect a deeper cognitive processing or a higher interest level in the selected products.
This aligns with theories positing that visual attention is both a precursor and an indicator
of consumer preferences [28].

6. Conclusions and Further Research

In our study, we investigated how sensory stimuli, cognitive information, and visual
cues shape consumers’ evaluations of extra virgin olive oil in Morocco and Tunisia. We
expected that providing consumers with more information would lead to an increase in
subjective product valuation, and hence, higher WTP. A key finding from this study was the
significant influence of polyphenol content on consumers’ WTP during the initial phases.
However, this influence diminished when consumers were presented with real photos of
packaging, which then took precedence, overshadowing the impact of polyphenol content
on their WTP. Although we conclude that the core value is in the design of the package,
this study did not test the impact of different designs that could explain the variety in
viewing patterns and its relation with the evaluation. This calls for further research with
a specific focus on different packaging designs for olive oils, able to outline what would
increase WTP.

6.1. Further Research Related to Cultural Impact

Although findings showed similar trends across cultures, the study also revealed
differences across cultural landscapes. With regards to the region of origin, the results
among Moroccan consumers showed that visual attention to this information significantly
influenced their WTP. Among Tunisian consumers, however, the duration of visual attention
did not significantly predict WTP. Tunisian consumers showed preference for local extra
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virgin olive oils over non-local oils but did not exhibit prolonged visual attention that
would have predicted their WTP, implying that immediate information recognition was
sufficient to form their evaluation.

One potential explanation for the fast interpretation could be the difference in educa-
tion levels between the two study samples. While the Moroccan sample closely represented
its general population, the Tunisian sample had a large share of university-educated par-
ticipant. The impact of education on information processing has also been addressed
in the literature, namely in a study focusing on participants’ use of heuristic vs. factual
cues. Xing and Isaacowitz [59] found that higher education is associated with more at-
tention towards factual rather than heuristic cues, implying a more systematic and fast
decision-making approach.

Further, the people recruited for this study had to be familiar with buying, cooking
with, and using extra virgin olive oil in their household, which was chosen to ensure that
participants could be engaged in the tasks given in the six phases and were not declaring
random WTP values. The choice of excluding participants with less familiarity with extra
virgin olive oil and novice consumers could affect the generalizability of the findings. These
insights obviously call for further research with a specific focus on the relation between
cultural, economic, and lifestyle factors that could influence the interpretation of olive oil
attributes and how these are cognitively processed.

6.2. Further Research Related to Biometric Methods

The results in this study illustrate the complexities of employing biometric measures,
such as eye-tracking. As previously discussed, the duration of visual attention is commonly
viewed as an indicator of cognitive processing depth and preference. However, it can
also signify uncertainty or difficulty in extracting information. For instance, in Morocco,
increased attention to the front side of the packaging negatively impacted WTP, which
we interpreted as an indication of uncertainty, confusion, or deeper scrutiny and of a
lower evaluation of the product as a result. Conversely, during phase 6, the preferred
and selected choice alternatives attracted significantly longer viewing times than the non-
selected alternatives among both Moroccan and Tunisian consumers, thereby signaling
clarity in consumer preference.

It has been argued that the use of eye-tracking is better suited for investigating at-
tention and retention to the upper level of the purchase funnel rather than other stages of
the purchase funnel, such as engagement and final purchase [60], which may imply that
eye-tracking is primarily useful for gaining insights into initial consumer interest and atten-
tion and less effective for the deeper analysis of subsequent decision-making stages, where
other factors such as cultural influences, economic considerations, or personal preferences
can play a more critical role. This study showed both the benefits and challenges of using
eye movement data in all phases of a food evaluation process, and other studies can help
develop protocols with biometric data.

Finally, the study highlights the challenges of replicating results. Despite similarities
in terms of their culture, the production of extra virgin olive oil, and consumption between
Morocco and Tunisia, and despite having an identical study design, the findings related
to visual attention varied significantly. These differences could suggest variations in how
visual cues are processed or valued due to cultural or demographic factors. It was not
within the scope of this study to attribute these differences in viewing behavior to specific
factors such as educational levels, cultural differences, or a combination of other variables.
Therefore, additional research is needed to explore these aspects more thoroughly.
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25. Krishna, A.; Cian, L.; Aydınoğlu, N.Z. Sensory aspects of package design. J. Retail. 2017, 93, 43–54. [CrossRef]
26. Piqueras-Fiszman, B.; Spence, C. Sensory expectations based on product-extrinsic food cues: An interdisciplinary review of the

empirical evidence and theoretical accounts. Food Qual. Prefer. 2015, 40, 165–179. [CrossRef]
27. Togawa, T.; Park, J.; Ishii, H.; Deng, X. A Packaging Visual-Gustatory Correspondence Effect: Using Visual Packaging Design to

Influence Flavor Perception and Healthy Eating Decisions. J. Retail. 2019, 95, 204–218. [CrossRef]
28. Biswas, D.; Szocs, C. The Smell of Healthy Choices: Cross-Modal Sensory Compensation Effects of Ambient Scent on Food

Purchases. J. Mark. Res. 2019, 56, 123–141. [CrossRef]
29. Solow, R.M. Neoclassical growth theory. Handb. Macroecon. 1999, 1, 637–667.
30. Kahneman, D. Maps of Bounded Rationality: Psychology for Behavioral Economics. Am. Econ. Rev. 2003, 93, 1449–1475.

[CrossRef]
31. Huseynov, S.; Kassas, B.; Segovia, M.S.; Palma, M.A. Incorporating biometric data in models of consumer choice. Appl. Econ.

2019, 51, 1514–1531. [CrossRef]
32. Clement, J. Visual influence on in-store buying decisions: An eye-track experiment on the visual influence of packaging design.

J. Mark. Manag. 2007, 23, 917–928. [CrossRef]
33. Simons, D.J.; Chabris, C.F. What people believe about how memory works: A representative survey of the US population. PLoS

ONE 2011, 6, e22757. [CrossRef] [PubMed]
34. Stasi, A.; Songa, G.; Mauri, M.; Ciceri, A.; Diotallevi, F.; Nardone, G.; Russo, V. Neuromarketing empirical approaches and food

choice: A systematic review. Food Res. Int. 2018, 108, 650–664. [CrossRef] [PubMed]
35. Clement, J.; Kristensen, T.; Grønhaug, K. Understanding consumers’ in-store visual perception: The influence of package design

features on visual attention. J. Retail. Consum. Serv. 2013, 20, 234–239. [CrossRef]
36. Orquin, J.L.; Loose, S.M. Attention and choice: A review on eye movements in decision making. Acta Psychol. 2013, 144, 190–206.

[CrossRef] [PubMed]
37. Filho, E.R.T.; Silva, R.; Campelo, P.H.; Platz, V.H.C.B.; Spers, E.E.; Freitas, M.Q.; Cruz, A.G. Think and Choose! The Dual Impact

of Label Information and Consumer Attitudes on the Choice of a Plant-Based Analog. Foods 2024, 13, 2269. [CrossRef]
38. Burgess, S.M.; Steenkamp, J.-B.E. Marketing renaissance: How research in emerging markets advances marketing science and

practice. Int. J. Res. Mark. 2006, 23, 337–356. [CrossRef]
39. Gatignon, H. Commentary on Peter Leeflang and Dick Wittink’s “Building models for marketing decisions: Past, present and

future”. Int. J. Res. Mark. 2000, 17, 209–213. [CrossRef]
40. Ghali, Z.Z. Effect of utilitarian and hedonic values on consumer willingness to buy and to pay for organic olive oil in Tunisia. Br.

Food J. 2020, 122, 1013–1026. [CrossRef]
41. Bach-Faig, A.; Berry, E.M.; Lairon, D.; Reguant, J.; Trichopoulou, A.; Dernini, S.; Medina, F.X.; Battino, M.; Belahsen, R.; Miranda,

G.; et al. Mediterranean diet pyramid today. Science and cultural updates. Public Health Nutr. 2011, 14, 2274–2284. [CrossRef]
42. Mtimet, N.; Zaibet, L.; Zairi, C.; Hzami, H. Marketing Olive Oil Products in the Tunisian Local Market: The Importance of Quality

Attributes and Consumers’ Behavior. J. Int. Food Agribus. Mark. 2013, 25, 134–145. [CrossRef]
43. Chrysochou, P.; Tiganis, A.; Trigui, I.T.; Grunert, K.G. A cross-cultural study on consumer preferences for olive oil. Food Qual.

Prefer. 2022, 97, 104460. [CrossRef]
44. Clodoveo, M.L.; Muraglia, M.; Crupi, P.; Hbaieb, R.H.; De Santis, S.; Desantis, A.; Corbo, F. The Tower of Babel of Pharma-Food

Study on Extra Virgin Olive Oil Polyphenols. Foods 2022, 11, 1915. [CrossRef] [PubMed]
45. Barbieri, S.; Bendini, A.; Valli, E.; Gallina Toschi, T. Do consumers recognize the positive sensorial attributes of extra virgin olive

oils related with their composition? A case study on conventional and organic products. J. Food Compos. Anal. 2015, 44, 186–195.
[CrossRef]

46. Delgado, C.; Guinard, J.X. How do consumer hedonic ratings for extra virgin olive oil relate to quality ratings by experts and
descriptive analysis ratings? Food Qual. Prefer. 2011, 22, 213–225. [CrossRef]

47. Recchia, A.; Monteleone, E.; Tuorila, H. Responses to extra virgin olive oils in consumers with varying commitment to oils. Food
Qual. Prefer. 2012, 24, 153–161. [CrossRef]

48. Valli, E.; Bendini, A.; Popp, M.; Bongartz, A. Sensory analysis and consumer acceptance of 140 high-quality extra virgin olive oils.
J. Sci. Food Agric. 2014, 94, 2124–2132. [CrossRef]

49. Piochi, M.; Cabrino, G.; Torri, L. Check-all-that-apply (CATA) test to investigate the consumers’ perception of olive oil sensory
properties: Effect of storage time and packaging material. Foods 2021, 10, 1551. [CrossRef]

50. Ben-Hassine, K.; Yangui, I.; Mnif, W.; Taamalli, A.; Benincasa, C.; Kamoun, N.; Malouche, D. Chemometric Analysis and
Physicochemical Composition of Foreign and Tunisian Olive Oil: Consumer Preferences. J. Food Qual. 2022, 2022, 3981028.
[CrossRef]

51. Combris, P.; Lange, C.; Issanchou, S. Assessing the effect of information on the reservation price for Champagne: Second-price
compared to BDM auctions with unspecified price bounds. Oenometrics VIII 2002, 21–22.

52. European Union. Commission delegated regulation (EU) 2022/2104 of 29 July 2022. Off. J. Eur. Union 2022, 284, 1–22.

https://doi.org/10.1079/PHN2005666
https://www.ncbi.nlm.nih.gov/pubmed/15705241
https://doi.org/10.3390/foods9121898
https://www.ncbi.nlm.nih.gov/pubmed/33353240
https://doi.org/10.1016/j.jretai.2016.12.002
https://doi.org/10.1016/j.foodqual.2014.09.013
https://doi.org/10.1016/j.jretai.2019.11.001
https://doi.org/10.1177/0022243718820585
https://doi.org/10.1257/000282803322655392
https://doi.org/10.1080/00036846.2018.1527460
https://doi.org/10.1362/026725707X250395
https://doi.org/10.1371/journal.pone.0022757
https://www.ncbi.nlm.nih.gov/pubmed/21826204
https://doi.org/10.1016/j.foodres.2017.11.049
https://www.ncbi.nlm.nih.gov/pubmed/29735101
https://doi.org/10.1016/j.jretconser.2013.01.003
https://doi.org/10.1016/j.actpsy.2013.06.003
https://www.ncbi.nlm.nih.gov/pubmed/23845447
https://doi.org/10.3390/foods13142269
https://doi.org/10.1016/j.ijresmar.2006.08.001
https://doi.org/10.1016/S0167-8116(00)00019-7
https://doi.org/10.1108/BFJ-06-2019-0414
https://doi.org/10.1017/S1368980011002515
https://doi.org/10.1080/08974438.2013.736044
https://doi.org/10.1016/j.foodqual.2021.104460
https://doi.org/10.3390/foods11131915
https://www.ncbi.nlm.nih.gov/pubmed/35804731
https://doi.org/10.1016/j.jfca.2015.09.001
https://doi.org/10.1016/j.foodqual.2010.10.004
https://doi.org/10.1016/j.foodqual.2011.10.009
https://doi.org/10.1002/jsfa.6535
https://doi.org/10.3390/foods10071551
https://doi.org/10.1155/2022/3981028


Foods 2024, 13, 2904 18 of 18

53. European Union. Commission implementing regulation (EU) 2022/2105 of 29 July 2022. Off. J. Eur. Union 2022, 284, 23–48.
54. Gidlöf, K.; Anikin, A.; Lingonblad, M.; Wallin, A. Looking is buying. How visual attention and choice are affected by consumer

preferences and properties of the supermarket shelf. Appetite 2017, 116, 29–38. [CrossRef] [PubMed]
55. McClure, S.M.; Li, J.; Tomlin, D.; Cypert, K.S.; Montague, L.M.; Montague, P. Neural Correlates of Behavioral Preference for

Culturally Familiar Drinks. Neuron 2004, 44, 379–387. [CrossRef] [PubMed]
56. Plassmann, H.; O’doherty, J.; Shiv, B.; Rangel, A. Marketing actions can modulate neural representations of experienced

pleasantness. Proc. Nat. Acad. Sci. USA 2008, 105, 1050–1054. [CrossRef] [PubMed]
57. Henderson, J.M.; Pierce, G.L. Eye movements during scene viewing: Evidence for mixed control of fixation durations. Psychon.

Bull. Rev. 2008, 15, 566–573. [CrossRef]
58. van der Laan, L.N.; Hooge, I.T.; de Ridder, D.T.; Viergever, M.A.; Smeets, P.A. Do you like what you see? The role of first fixation

and total fixation duration in consumer choice. Food Qual. Prefer. 2015, 39, 46–55. [CrossRef]
59. Xing, C.; Isaacowitz, D. Age differences in attention toward decision-relevant information: Education matters. Int. J. Aging Hum.

Dev. 2011, 73, 299–312. [CrossRef]
60. Segijn, C.M.; Kim, E.; Lee, G.; Gansen, C.; Boerman, S.C. The intended and unintended effects of synced advertising: When

persuasion knowledge could help or backfire. Int. J. Res. Mark. 2024, 41, 156–169. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.appet.2017.04.020
https://www.ncbi.nlm.nih.gov/pubmed/28433775
https://doi.org/10.1016/j.neuron.2004.09.019
https://www.ncbi.nlm.nih.gov/pubmed/15473974
https://doi.org/10.1073/pnas.0706929105
https://www.ncbi.nlm.nih.gov/pubmed/18195362
https://doi.org/10.3758/PBR.15.3.566
https://doi.org/10.1016/j.foodqual.2014.06.015
https://doi.org/10.2190/AG.73.4.b
https://doi.org/10.1016/j.ijresmar.2023.07.001

	Introduction 
	Literature—Theoretical Foundation 
	Food Information 
	Packaging Design 
	Visual and Mental Processing 
	Focus on Northern African Consumers and Olive Oil 

	Research Design 
	Results 
	WTP of Moroccan Consumers 
	WTP for Tunisian Consumers 
	Visual Impact in Phases 
	Visual Impact in Phase 5 
	Choice Behavior in Phase 6 

	Discussion 
	WTP Based on Tasting and Perceived Information 
	Impact from Visual Attention on WTP 
	The Relation to a Final Decision 

	Conclusions and Further Research 
	Further Research Related to Cultural Impact 
	Further Research Related to Biometric Methods 

	References

