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ABSTRACT: Technological advancements in eye-tracking have enabled the development of
interactive experimental setups for studying consumer behaviour. A common method for examining
gaze data is Area of Interest (AOI). Therefore, this study fully utilised eye-tracking tools to measure
participants' allocation of visual attention to the marketing mix elements in green and non-green
products. This is because the product, price, place, and promotion are still the most crucial factors
that customers consider when purchasing. The primary objective of this study is to discover and
understand the primary marketing function that directly influences customer decision-making from
a neuromarketing perspective. Their eye movements were simultaneously registered using SMI Eye
Tracking Glasses 2 Wireless, and the gaze locations of participants were measured from AOI. The
findings of this study have a significant impact on the importance of eye movements in decision-
making, particularly when choosing important marketing elements before purchasing green and
non-green products.
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1.0 INTRODUCTION
Growing numbers of research focused on using eye-
tracking to study human behaviour, and researchers can

eye-tracking to learn the processes by consumers to
decide (Reutskaja et al., 2011).

now use eye tracking to observe the eye movement of
consumers (Yang & Wang, 2015). According to Carter &
Luke (2020) eye-tracking is a research technique for
capturing eye movement and gaze location throughout
time and task. The results of eye-tracking research are
practical in marketing applications, such as brand
equity, segmentation, new product development,
pricing decisions, place decisions, promotion decisions,
and social marketing studies. Most of the studies used

Many studies have been performed to understand
better how various aspects of eye visuals affect the
decision-making of consumers, including the number
and length of visual fixations (Krajbich & Rangel, 2011;
Krajbich et al., 2010; Krajbich et al., 2012), visual
salience of stimuli (Pieters & Wedel, 2004; Towal et al.,
2013), and subjective meaning of stimuli influenced
through branding (Philiastides & Ratcliff, 2013; Pieters
et al., 1999) as cited in Karmarkar et al. (2015).
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Therefore, this study would like to fully utilise eye-
tracking functions to measure consumer behaviour,
especially when choosing between green and non-
green products. This study applied the eye-tracking
method focused on the Area of Interest (AOIl) of the
consumers' eye movement to obtain the results. AOl is
any visual stimulus object that the observer focuses on
and that is identified by bounding boxes (Lagmay, &
Rodrigo, 2022). It is a frequently used strategy to
analyse eye tracking data, where this method assesses
if a gaze point or fixation is focused at a designated zone
surrounding a target point (Vehlen et al., 2021).

Studying consumers' eye movements gives a better
understanding of consumers' choices of behaviour and
perceptual decision-making (Wan Adnan et al., 2013;
Popa et al., 2015). A study confirms that eye-tracking
provides more accurate information than self-reports
(O'Connel et al., 2011). This proves that it is a window
into the mind because eye-tracking measures
consumers' responses indirectly instead of directly.

Many traditional ways of studying using pen and paper
have been conducted on green purchase behaviour, and
various antecedents contribute to green purchase
behaviour. For example, studies conducted by Sima
(2014) and D'Souza and colleagues (2007) mentioned
that quality and price influenced green purchase
intention, and consumers are willing to pay more for
green products. Traditional product attributes such as
price, quality, and brand are still consumers' most
important attributes when making a green purchasing
decision (Gan et al., 2008). A considerable amount of
attention has been paid to consumer behaviour, yet
research on the green behaviour of consumer product
choice from the neuromarketing perspective has
remained limited. This is supported by Mansor et al.
(2021) stated that researchers and marketers can be
trained in neuromarketing to develop more capable and
effective marketing strategies to beat the challenges.

2.0 MATERIALS AND METHODS

The main purpose of this research is to investigate and
understand the main marketing function variables:
product, price, place, and promotion of green and non-
green products, which directly influence consumers'
decision-making from the neuromarketing perspective.

This study employed an eye-tracking method that
focuses on the Area of Interest (AOl) of the consumers'
eye movement to obtain the results. Visual attention to
the AOIs was estimated by the fixation time in seconds
at a particular point for a minimum of 80 milliseconds

and the validity of fixation time acts as an indicator of
attention (Boerman et al., 2014).

This study's population is made up of healthy adult
consumers of both genders who were recruited
voluntarily from among students in Universiti Sains
Malaysia Kubang Kerian Kota Bharu, Kelantan. When
using neuroscience methods, the sample sizes tend to
be smaller (Lepping et al., 2015). This is supported by
Bercea (2012), who stated that only small sample sizes
are required for neuromarketing studies. A sample of at
least 20 participants is considered appropriate for eye-
tracking experiments in neuromarketing studies to
achieve a similar statistical level and explain a valid
conclusion (Hensel et al., 2017; Sands, 2009). Lim et al.
(2006) suggest that the sample size is limited to 20-30
per case in an experimental design. This experimental
protocol was approved by the Human Ethical
Committee of Universiti Sains Malaysia (USM) with the
reference number USM/JEPeM/16080255.

For the eye-tracking experiment, the researcher
developed images of two types of products: green and
non-green body wash products and manipulated the
information on the product, place, price, and promotion
information. The body wash was chosen since the
participants had a moderate level of product
involvement and because the product is gender neutral,
and earlier research also employed body wash (Lin &
Huang, 2012; Young et al., 2008).

In the eye-tracking experiment, SMI Eye Tracking
Glasses 2 Wireless was used to collect all the
participants' responses. In this experiment, participants
were then asked to look at each picture, and their eyes
were tracked to see how they reacted to the stimuli. The
output from the eye movement was collected using
BeGaze analysis software to preview and export data,
statistics, and visualisations of any combination of user
data. The neuromarketing approach reveals
information on consumers' preferences that cannot be
obtained through conventional and traditional methods
(Ariely & Berns, 2010; Colaferro & Crescitelli, 2014).

To test how the consumers' eye attention is distributed
across the stimuli, this study divided the stimuli into 2
groups. Each group was divided into five (5) main AOls
of the leading marketing elements of the study. For each
item, five rectangular AOIs were placed into the picture
as shown in the areas named based on the marketing
mix elements of the study, which are 'Product Text',
'Product Image Price', 'Promotion’, and 'Place'. These
will be the indicators and focus throughout the study.
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3.0 RESULTS

Eye movement data can be converted into analysis, such
as fixation time, fixation counts, pupil size, the
proportion of fixation time, saccade counts, and scan
path. Fixation and saccades are two primary indexes
used to describe eye movements (Maurage et al., 2021).
Fixation time is the total amount of time spent focusing
on a certain AOI by the participant, which shows the
level of attention (Li et al., 2022). For this study, the
researchers focused on eye fixation, which shows the

degree of attention. Fixations indicate where in the
visual area a person's attention is focused.

Visual attention and processing of on-screen words and
pictures defined as the Areas of Interest (AOls) were
examined in this review. Figures 1 and 2 present the
heat map visualised by the SMI Eye tracker and show
participants' average fixation duration and gaze
locations, which can be measured from AOI.
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| Figure 1: Area of Interest (AOI) of non-green body wash.

| | Figure 2: Area of Interest (AOI) of green body wash.

Table 1: Area of Interest (AOI) for the non-green and green products

Item Product Image Promotion Price Product Text Place
Average fixation non-green 460.1 ms 443.9 ms 426.1ms 389.8 ms 326.9 ms
product
Average fixation green 447.0 ms 440.1 ms 438.9 ms 403.1 ms 311.2 ms
product

Note: ms (milliseconds)

The results of this study have an important impact on
the role of eye movements in decision making,
especially between green and non-green products. The
eye can be a window into the mind by tracking eye
movements and fixation. Thus, the average fixation
time in ms is a second element mentioned in AOI.

Average Fixation duration is linked to cognitive
processes. Overall, the highest average fixation time of
participants is on 'Product Image' (460.1 ms.), followed
by 'Promotion' (443.9ms), 'Price' (426.1ms), 'Product
Text' (389.8ms), and 'Place’ (326.9ms) for the non-green
product. The higher average fixation of participants is

on the 'Product Image' of green body wash (447ms)
compared to the second-highest element, 'Promotion’
(440.1ms). The difference between 'Promotion' and
third-ranking of average fixation is only 37ms which is
'Price’ (438.9ms). 'Product Text' (403.1ms) and 'Place'
(311.2ms) make the last element that gets the
participants' attention. The highest marketing mix
elements receive a higher average fixation. Overall,
total fixation time is closely related to the tendency to
focus on a given target. The longer the time spent on the
fixation time, the longer the participants focus on the
target. It also indicates that participants took more time
than expected to analyse and evaluate the contents.
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4.0 DISCUSSION

The eye-movement information obtained through eye-
tracking provides a ton of sophisticated data (Rim et al.,
2021). As eye-tracking technology becomes popular in
research, it is essential to evaluate its practical value.
Therefore, this study focuses on the AOIs of the
participants on green and non-green products.
According to Sharafi et al. (2015), longer fixations show
that participants take longer to analyse and interpret
the contents of the AOIs during the task. The basis for
analysing the activity and performance of the
participants are fixations because they can be
connected directly to 'attention'.

In summary, Product Image produced the longest
fixation duration on the AOQls, with the highest fixation
viewed by the participants. The difference in fixation
time between 'Product Image' in non-green products
and green products is only 13ms. This indicates that
more fixations are on non-green products since they are
very close to consumers in the daily usage of the
products, and it is also feeding the basic needs and
wants of the consumers. This is supported by
Jayawardena & Jayarathna (2021); the number of
fixations within an AOI indicates the effectiveness of
identifying that component compared to others.
Meanwhile, 'Price' in the green product is the main
criterion with the highest fixation from the participants.
One of the main reasons that trigger consumers to
either purchase the products or not is mainly because of
the price factor. This study supports the finding and
discovers that the marketing mix elements impact
decision-making. Based on the results of the study,
marketing managers can plan appropriate marketing
strategies for marketing mix elements to meet their
target and profit.
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