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Abstract: Experience and evaluation research on sustainable products’ design is increasingly sup-
ported by eye-tracking tools. In particular, many studies have investigated the effect of gazing at or
fixating on Areas of Interest on products’ evaluations, and in a number of cases, they have inferred the
critical graphical elements leading to the preference of sustainable products. This paper is motivated
by the lack of generalizability of the results of these studies, which have predominantly targeted
specific products and Areas of Interest. In addition, it has also been overlooked that the observation
of some Areas of Interest, despite not specifically targeting sustainable aspects, can lead consumers to
prefer or appreciate sustainable products in any case. Furthermore, it has to be noted that sustainable
products can be recognized based on their design (shape, material, lack of waste generated) and/or,
more diffusedly, information clearly delivered on packaging and in advertising. With reference to
the latter, this paper collected and classified Areas of Interest dealt with in past studies, markedly in
eco-design and green consumption, and characterized by their potential generalizability. Specifically,
the identified classes of Areas of Interest are not peculiar to specific products or economic sectors.
These classes were further distinguished into “Content”, i.e., the quality aspect they intend to high-
light, and “Form”, i.e., the graphical element used as a form of communication. This framework
of Areas of Interest is the major contribution of the paper. Such a framework is needed to study
regularities across multiple product categories in terms of how the observation of Areas of Interest
leads to product appreciation and value perception. In addition, the potential significant differences
between sustainable and commonplace products can be better investigated.

Keywords: eye tracking; areas of interest; sustainable products; eco-design; green consumption;
eco-labels; product description; brand; value perception

1. Introduction

The environmental and climate challenges humanity faces are well known. Product
design and engineering design have implemented a number of methods, principles and
criteria to diminish products’ footprint; for a reference to eco-design and sustainable design,
see, e.g., [1]. However, the development of more sustainable or, as commonly known, green
products does not represent a sufficient guarantee for significantly reducing consumption’s
footprint. In recent publications, some aspects have proven to be extremely impactful when
it comes to yielding the benefits of sustainable design. These include:

• People’s capability of distinguishing product alternatives that are more sustainable
than ordinary products [2], also in light of the greenwashing phenomenon that nega-
tively affects green development and green marketing, e.g., [3];
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• The implementation of means to favor the success of eco-designed products, which
is ensured by the compliance with eco-design principles [4], e.g., the transition to
Product–Service Systems and the reduction in packaging.

Still, it is useful to highlight how several green initiatives and green symbols that are
commonly present in product representations have failed to attain the intended purposes.
This applies, for instance, to eco-labels (for a definition, please refer to [5]), which have
proven to be poorly effective in steering consumers’ choices [6], or to sustainability indi-
cators in the choice of hotels to be booked [7]. On the other hand, the representation of
natural sceneries has been recently studied; preliminary results have suggested that nature
is capable of luring people and favoring sustainable choices [8].

It follows that the design of more sustainable products does not guarantee benefits
for the environment [4,7,9], and it is imperative to capture the mechanisms that lead to the
choice of green products, whether the reasons concern people’s intention to safeguard the
environment or are ascribable to different phenomena. An increasing number of studies
have addressed the role of elements present in product representations, whose observation
is typically studied with eye-tracking (ET) instruments. The following section presents the
background of the topic, which leads to the motivation of the present research study, which
is elicited in Section 3.

2. Eye-Tracking in Studies of Green Consumption: Background
2.1. Approaches and Challenges

The higher effectiveness of nature displays compared to objective sustainable infor-
mation put forward by Dong et al. [8] reveals how emotional and unconscious aspects
affect consumer choices beyond cognitive dimensions. Therefore, it is of no surprise that
neuroscience, along with the use of neurophysiological and biometric instruments, has
made inroads into the field of sustainability (see [10], for a recent review). The advantage
of these kind of tools is their capability of extracting objective information about people’s
unconscious behavior and intentions.

Here, the visual dimension is clearly relevant to determine choices and preferences,
given that bottom-up stimulation may activate needs and trigger desires, which may
lead to the purchase of a product. Consequently, it may be understood why the use
of ET instruments in consumer decisions has gained increasing attention. In brief, ET
technologies allow one to capture participants’ visual behavior, which may provide access
to intimate thoughts. ET software and hardware provide important measures of eye
behavior, including points gazed at in different moments, fixations (proxies for attention),
saccades (proxies for lack of interest or exploration in search for something relevant) and
pupil diameter (as an index of concentration and elaboration of captured information). The
field of green consumption is no exception, and ET studies targeting the determinants of
sustainable purchase choices have been published in recent years.

The main challenge for the studies in this field consists in simulating real purchase con-
ditions to maximize their reliability. ET glasses, representing a mobile ET system worn by
subjects participating in experiments, can be employed in field studies, thus allowing higher
ecological validity to be obtained. Despite this circumstance, much research conducted
with ET glasses in the domain of green consumption is concerned with the simulation of
shopping environments. Exceptions are [11,12]. In [11], customers of a supermarket were
asked to choose among variants of a new organic fruit juice. The findings of the study
included a clear relation among participants’ positive attitude towards sustainable food,
the fixation time spent on elements of product displays that recall sustainable aspects and
people’s capability of remembering those elements. In [12], participants were recruited
at the entrance of a real food store, which they visited while wearing ET glasses. Then,
post-shopping interviews and survey were used to clarify aspects of consumer choices.
The research study focused on the role of eco-labels and showed that these signs poorly
captured attention. Especially if compared with other products’ features, eco-labels were
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diffusedly misinterpreted, and even if people looked at them, this was not significantly
related to the purchase of green products.

The focus on labels characterizes other mobile-ET-supported studies of sustainable
consumption. In a lab experiment, Smith [13] recreated the packaging of invented cereals
and submitted them to participants, who overall maintained that the recycling of the
packaging was a major concern. While the recycling logos were glanced at less frequently
than other Areas of Interest (AOIs), the attention on them depended on their position on
the packaging. Guyader et al. [14] set up a supermarket mock-up and asked participants
to choose variants of four categories of food products; the results showed that people’s
attention was directed to specific features, e.g., labels, when they were specifically asked to
value products’ sustainability in their choice. A lab simulation of a shopping environment
was also proposed in the methodological proposal developed by Lewandowska et al. [15]
to study the effectiveness of different eco-labels. With different objectives, while still using
a mock-up of a retail shop, Guyader et al. [16] studied green consumer choices, revealing
that people who were primed with in-store information about more sustainable products
gazed at them with higher intensity. This aspect can be considered as an indication of the
relevance of contextual factors in green consumption.

Thus, aspects to which great importance is attributed are, among the others, the
manipulation of contexts and the need to reproduce realistic shopping environments or
places where consumption choices are made. Those can be supported and studied with
tools such as Virtual Reality (VR) and Augmented Reality (AR), as put forward by several
scholars, e.g., [17]. The former is integrated with ET systems in a number of devices,
but this combination has not made inroads into research on consumer behavior, nor it is
found in published studies of green consumption. In fact, the use of VR/AR in the field
of sustainable products is often claimed as a future opportunity and a research direction,
e.g., [8], but few contributions are hitherto available.

When it comes to using VR in the field of the green consumption, Wölfel and Rein-
hardt [18] showed that purchase choices in a virtual environment do not differ significantly
from those in real environments. Their results also showed how different contexts, in-
cluding natural landscapes shown thanks to VR equipment, led to different perceptions of
products’ sustainability. The newness of employing VR in green consumption studies is
evidenced by some recent thesis works in the fields of industrial gas distribution [19] and
packaging for beverage articles [20], while older and more acknowledged contributions
have not been identified by the authors.

2.2. Eye-Tracking and Areas of Interest in Sustainability-Related Studies of Products

The previous subsection highlights how environmental concerns are among the major
reasons for investigating people’s product choices. In this respect, research in product
design, consumer behavior and economic psychology has paid particular attention to the
effect of specific information present in objects. The scope of using ET in these studies
is to identify in an objective way what people look at, gaze at or fixate on, the gaze
being considered as an indicator of attention. This calls into question the importance
of the aforementioned AOIs, namely, well-defined portions of objects featuring peculiar
characteristics, e.g., a graphical element reporting or being an eco-label. The consideration
of AOIs in ET studies is often in contrast with a different approach, i.e., point-based
visualization techniques (see [21]), where the focus is rather on spatial and temporal
information.

In the field of the present study, remote ET systems are the most appropriate systems to
gather data of eye behavior in relation to specific AOIs, as stimuli are commonly presented
as pictures on a computer screen; their display is, therefore, controlled. This particularly
contrasts with mobile ET, where participants wear ET glasses and they freely explore the
surrounding environment, giving rise to a majority of point-based studies. Of course,
the latter is more representative of a real shopping situation, but the issues in terms of
investigating AOIs are considerable since their position is not known a priori in free



Sustainability 2022, 14, 7931 4 of 17

exploration. In addition, the diffusion of online commerce makes consumer choices based
on information and pictures presented on computer screens more and more frequent. It
follows that remote ET is overall more suitable for the general scope of studying the effects
of the presence of specific elements in a product, and it is focused on in this paper. Likewise,
the use of pictures and remote ET is predominant in (green) consumption, as evidenced by
the large number of studies analyzed in Section 3.

A further aspect needs to be considered here. As inferable from this background, the
identification and observation of specific AOIs is expectedly conducive to the understand-
ing of product characteristics, properties and attributes, thus contributing to perceived
value [2]. When it comes to sustainable characteristics, those can be understood by means
of design features (materials, shapes, way of functioning that reduces emissions or waste)
or explicit indications, e.g., eco-labels or indications of environmental quality on packages.
Markedly, She and MacDonald [22] distinguished sustainable triggers, i.e., product features
making an observer think that the product is green and stickers that directly communicate a
sustainable performance and accordingly persuade observers. It follows that the cognitive
processes that follow in the identification of sustainable qualities differ according to the way
a product is presented. It is noteworthy that a sustainable trigger requires an abstraction
process to identify a positive functional change in environmental terms, e.g., the realization
of waste reduction when edible packaging is present. From a design perspective, this is
mirrored by the fact that people see structures out of product pictures and require steps to
interpret their behavior and function, which potentially leads to diverse interpretations,
reactions and evaluations [23]. The required interpretation of a product, if this is presented
without additional symbols and texts (such as in e-commerce platforms or as a case in
point in [24]), makes ET studies in this area more commonly concerned with the result
of this interpretation. Therefore, they typically target affordances and the understanding
of functionalities for new, creative and uncommon products [25–27]. Accordingly, AOIs
that are here leveraged are mostly distinguished in functional terms, e.g., parts of products
handled first or performing the main function. As such, these AOIs are poorly related to
qualities that contribute to the creation of value for perspective consumers. Consequently,
the residual of this paper is concerned primarily with AOIs providing direct information
on products’ properties, which is then predominantly found on packages or in promotional
pictures that include explicit information.

3. Open Issues and Paper’s Objectives
3.1. Peculiarities of Previous Studies and Challenges to Extend the Scope of Eye-Tracking Studies

It is of anecdotal evidence that the majority of studies dealing with ET and green
consumption target specific products. Those studies are expected to provide precise infor-
mation to product developers or marketing teams. However, these practical implications
can be challenged by the peculiar experimental conditions present in each study, which are
seldom taken into due account. A comparative study across multiple cases would allow
scholars to have more robust results in terms of the effect of design choices and the presence
of features (corresponding to AOIs in ET applications) on consumers’ appreciation and
evaluation. For instance, Ares et al. [28] observed the effect of the same AOI across three
different food products. Similarly, Kuo et al. [29] identified AOIs shared across multiple
vehicles based on their functionality. Yet, it has been well established long ago that multiple
properties, as well as their combination, of a product’s representation or advertising can
modify a person’s perception and attention, e.g., [30].

Therefore, a comprehensive study of the visual elements affecting product choices
should involve more products and AOIs to provide information of general validity for
designers and marketers. In addition, results of general validity could be of major interest
in research, giving the chance to conduct more insightful investigations into psychological
determinants in the cognitive processes that lead from AOIs’ observation to the formation
of preferences.
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The use of multiple products in experimental research with remote ET determines
possible problems in terms of the selection of the images to be processed by participants.
To ensure the comparability of results across different products, experimenters should
minimize differences in terms of the factors potentially affecting eye behaviors and product
evaluations. These include the size of the product representation and its salient features,
among others [31,32]. These aspects are difficult to control if researchers rely on the
available images or advertising of commercial products. On the one hand, a common
approach is to create bespoke pictures for experiments or retouch existing ones, which has
clear limitations when one needs to investigate the effect of real images. On the other hand,
parameters concerning the sizes and positions of AOIs are willingly manipulated or taken
into account in many studies.

Nevertheless, the main challenge here is to compare the effect of people gazing at
or fixating on AOIs across multiple products. Borgianni and Maccioni [33] documented
the large variety of design areas subjected to ET-based design studies, from consumer
goods to automotive, from food to architectural artifacts—commonalities across the AOIs
in these different domains are relatively hard to identify. In fact, these commonalities have
to be found to enable a proper elaboration of the ET data of AOIs. Yet, each AOI can be
characterized by different meanings and qualities. For instance, a sustainable brand can give
rise to the perception of value in terms of the environmental advantages, identification and
general quality of the products offered by the corresponding manufacturer, e.g., [34]. More
in general, product features and the corresponding AOIs as a consequence are characterized
by at least their form and function, both of which influence consumers’ preferences [35].

In summary, as also illustrated in Figure 1, ET studies targeting product representations
can vary in their scope and complexity in terms of the following dimensions:

• Number of products—one or more: The first two rows in Figure 1, characterized by a
single blue set representing the stimului (product), depict experiments only involving
one product. The last two rows in the same figure, characterized by multiple blue
sets, are meant to model experiments involving data acquisition on multiple products.
More products can be sequentially presented, e.g., [2], or in a multi-product illustra-
tion, e.g., [36–38]. The variety of the considered products and industrial domains can
be also relevant here, e.g., the commonalities possibly found in food products could
have already been remarked. For instance, in the references above, Laohakangvalvit
and Ohkura [37] presented the same objects (spoons) with some geometric varia-
tions; Wan et al. [38] used the same products (chairs) featuring considerable stylistic
variations; Helmert et al. [36] leveraged a variety of agricultural and food products;

• The consideration of specific AOIs instead of acquiring overall information about
visual behavior with respect to products as a whole: In Figure 1, the first column is
related to experiments that do not involve specific AOIs, i.e., visual data are collected
on the observation of the product without classifying them based on the observation
of specific areas or specific features, e.g., [2]. In the other columns of Figure 1, it
is possible to notice colored rectangles within the blue set; they represent different
AOIs. Therefore, these columns are meant to model experiments that take into account
different AOIs shown simultaneously. In the last column, all experiments that rely on
AOIs are present;

• The variation in products and AOIs in terms of size, position and other geometric
parameters (featured by the different sizes of boxes in Figure 1): Indeed, it is possible
to notice in Figure 1 the distinction between AOIs having homogeneous size (colored
rectangles with the same height) and AOIs with heterogeneous size (colored rectangles
with different heights). The former represent AOIs with comparable shape and size
e.g., chess squares as AOIs [39]. The latter represent AOIs with different shape and/or
size, e.g., [22]. Disregarding this aspect could result in a serious methodological
shortcoming. It could lead to the conclusion that a specific AOI captures more attention
than another one does because it has more interesting content, when in fact, it is simply
larger and the probability of gazing at it is higher;
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• The meanings attributed to the AOIs (featuring the different colors of boxes in Figure 1):
It is possible to classify the AOIs in single (solid-colored boxes) and multiple meanings
(gradient-colored boxes). Single meaning features those AOIs that are designed with
a single specific characteristic. For example, when the AOIs are differentiated solely
based on the color of the product they contain. For instance, in [40], the attention
given to green packaging versus the red or orange ones was measured exploiting AOIs.
In the same study, it was possible to recognize multiple meanings of AOIs, since in
addition to color, it was possible to classify the AOIs based on the taste written in the
packaging. In addition, the combination of taste and color gave rise to an additional
variable, namely, the expected consistency. Therefore, through these AOI-related
features, it was possible to study the attention given to color, taste and consistency;

• The last factor that is relevant for ET experiments is the participant’s exposure time
to the stimulus, which can be fixed or variable. In Figure 1, the exposure time is
represented by the frame of blue rectangles. Rectangles with a continuous black
frame indicate experiments with fixed exposure time. Rectangles with a black dashed
frame indicate experiments with variable exposure time. In [41], these were taken
into account. Comparing results from different observation times without appropriate
statistical processing could result in a serious methodological shortcoming.
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3.2. Challenge and Objectives

The above bulleted list and Figure 1 reveal some of the possible aspects to be consid-
ered when it is necessary to expand the scope of the most common studies in products’
evaluation with ET. The study of geometric aspects can be tackled through objective mea-
sures; furthermore, ET software is supportive in providing detailed data about the sizes
and positions of AOIs, as it supports point-based analysis. Here, the challenge is to develop
means to allow comparisons across multiple products to be performed by identifying
commonalities across AOIs. Analyzed products can potentially come from distant in-



Sustainability 2022, 14, 7931 7 of 17

dustrial domains and feature remarkable differences in the ways they are conventionally
represented, e.g., in advertising, on the Internet, on e-commerce platforms.

These commonalities to be found necessarily represent abstract interpretations of AOIs.
To the authors’ best knowledge and from the analysis of the literature, no attempt has been
made to analyze AOIs possibly repeated across multiple products and industrial domains
in a systematic way. The paper’s objectiveis to contribute to fill this gap by identifying
those means that make possible the comparability of different studies.

To this end, the present paper classified AOIs (see next section) with a focus on studies
involving sustainability. A framework of AOIs of general significance was created.

An additional aspect emerging in the previous subsection is the multi-dimensional
nature of AOIs in terms of attributable meanings, which is considered in the framework by
separating the information-related aspect (“content”) and the form of graphical communi-
cation (“form”).

4. Methods
4.1. Approach to the Construction of the Framework and Selection of Relevant Sources

The framework was developed with a bottom-up approach. This included:

1. The identification of a sample of pertinent scientific sources studying AOIs in the
broad field of sustainable products and designs;

2. The extraction of the used AOIs for subsequent generalization. Specifically, here, the
authors attempted to identify commonalities across these AOIs and the possibility to
characterize them through shared terms. These terms were then used as the categories
the framework was articulated in;

3. The eventual association of each source to the categories of the considered AOIs.

A statistical analysis of the distribution of the categories followed (see Section 4.4).

4.2. Approach to the Construction of the Framework and Selection of Relevant Sources

The sample of collected publications corresponds to the sources in the first column of
Table 1 below.

The following search terms, along with synonyms and variations in British English,
were used and combined in the Scopus and Google Scholar databases to gather a compre-
hensive sample:

• “Area of Interest” (AOI), “Eye tracking”, “visual behavior”—to identify studies where
ET was used;

• Product, Design, Item, Artefact—to identify studies focusing on the evaluation of
products;

• Sustainability, Green, Ecology, Environment, Well-being—to restrict the sample to
studies having a relation with the field of sustainable choice and consumption.

The following aspects were the eligibility criteria for the sources’ inclusion in the
sample:

• Attention was paid to AOIs that are repeatable across multiple products and represen-
tations thereof, consistently with the scope of the study;

• Focus on sustainability in a broad sense, thus including safety, wellness, well-being,
health, social justice beyond ecology and environmental friendliness;

• Investigation of products’ effects on potential consumers or evaluators. Therefore, the
collected research study aimed at quality and sustainability evaluations, preferences,
choices, likes and dislikes, attractiveness, aesthetics and engendered emotions. As
aforementioned, research targeting only functionality, usability and affordances was
not to be considered here.
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4.3. Data Extraction and Quality Assessment

AOI-related data extracted from the papers were categorized according to two dimen-
sions: content- and form-related AOIs. In addition, for each of the two dimensions, a series
of other qualifiers were attributed to the items.

After the collection and the definition of categories, those were used to classify the
same gathered studies in terms of the leveraged or manipulated categories of AOIs. The
classification of AOIs was performed by the authors in a consensual way. In some cases, the
categories of AOIs, as defined in the framework of Table 1, directly arose from one or more
sources, e.g., “price”, “origin”. In other circumstances, the authors identified categories
of AOIs potentially non-peculiar to the studies in question, but their definitions could be
modified to match other contexts through a more abstract definition, e.g., “captivating or
qualifying graphical elements”. All the categories of AOIs were shared by at least two
sources to prove their diffusion.

4.4. Statistical Analysis and Verification

After calculating the frequencies of the categories, two multiple correspondence anal-
yses (MCAs) were performed separately on the mentioned two sets, i.e., content- and
form-related AOIs. The analysis is considered the homologue of a principal component
analysis with categorical variables [42]. The analysis allowed us to detect whether re-
lationships among variables underlay the dataset, so that it was possible to determine
associations among variables recurrent in the set of papers. Therefore, the analysis was
devised to determine, in the current literature, how the categories were clustered. These
clusters denoted which AOIs were frequently considered in conjunction. This approach
is common in the literature, where knowledge is built upon new associations based on
data extracted from past literature. Examples of this approach can be found in the fields of
sustainability [43,44] and consumer research [45], among others.

Table 1. Framework of Areas of Interest in studies of sustainable design and consumption.
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[47] X X X X X

[48] X X X X

[49] X X X X X

[50] X X X X X

[51] X X X X X X

[52] X X X X X X X

[53] X X X X X X X X

[54] X X

[55] X

[56] X X X X X

[57] X X X X X X

[58] X X X X X X X X X

[59] X X X X X X

[60] X X X X X X X X

[61] X X X X

[62] X X X X

[63] X X X X X X X X X X

[64] X X X X X X

[65] X X X X X X X X

[66] X X X X X X

[67] X X X X X X

[68] X X X X

[69] X X X X X X X

[70] X X X X X X X X

[71] X X X X

[72] X X X X X X X X X X

[73] X X X X

[74] X X X X

[75] X X X X X X X
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[76] X X X X

[77] X X X X X

[78] X X X X X

[79] X X X X

[80] X X X X X

total 27 26 17 16 15 13 6 4 2 33 26 26 8 4 3 3 2

The interpretation of clusters was then linked with relevant concepts from literature
studies focusing on consumer choices, which supports the reasonableness and the relevance
of the clusters of categories through their underlying dimensions.

5. Results
5.1. Categories and Framework

This subsection presents the outcomes of the methodologic procedure described in
Sections 4.1–4.3. The achieved framework of AOIs is illustrated in Table 1, where the second
row includes the content- and form-related categories of the AOIs. In the table, the parts
of the names of categories of the AOIs highlighted in bold types were used as tags for the
scopes of the analysis shown in the subsequent subsection. The numbers on the lowest
row indicate, for each category, the number of papers that presented that category. Within
content and form descriptors, categories were arranged according to decreasing frequency.

5.2. Distribution of Categories through Multiple Correspondence Analyses

MCAs were performed separately for content- and form-related categories.
The two MCAs produced a smooth set of eigenvalues, in which the several dimen-

sions regularly decreased their values. This result indicates that the variables were dis-
tributed almost homogeneously across the studies, and a few patterns could be detected.
Figures 2 and 3 present the distribution of categories on the two main dimensions obtained
by the MCAs for content and form, respectively. For all the four dimensions in the figures,
their share of explained variance emerging from the MCAs is indicated.

In the analysis of content-related categories, three main clusters could be detected:

1. The group of categories closer to dimension 1, interpretable as “Convenience” (Quality
Information and Price); the relevance of this cluster is supported by [81];

2. Those closer to dimension 2, interpretable as “Effectiveness and Persuasiveness”
(Brand, Quantity and Product Description); the relevance of this cluster is supported
by [82];
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3. Those at the interaction between the two dimensions, interpretable as “Sustainability
and Responsibility” (Sustainability-Related Indications, Sustainability-Related Qual-
ifying Features, Additional Information and Origin); the relevance of this cluster is
supported by [83].
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In the analysis of form-related categories, three clusters could also be identified:

1. The first cluster of categories (interpretable as “Message Explicitness”), closer to
dimension 1, is described by variables Mixed Descriptors, Captivating or Qualifying
Graphical Elements and Table; the relevance of this cluster is supported by [84];
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2. The second cluster of categories (interpretable as “Context Representation”) is based
on two variables, Representation of the User and Background; the relevance of this
cluster is supported by [85];

3. The third cluster of categories (interpretable as “Packaging Visual Elements”) is based
on Product Depiction, Text and Logo; the relevance of this cluster is supported by [86].

6. Discussion

The outcomes presented in Table 1 show that a variety of factors were studied to
investigate their capability of attracting consumers’ attention.

The content-related AOIs informed potential buyers of the product characteristics;
those were linked to sustainability to different extents. The second column indicates
those sources that leveraged an explicit indication of sustainability and environmental
performances, e.g., standard eco-labels or the indications of the materials being saved.
In other cases, the indication of sustainable advantages was not directly communicated
(third column), but the physical and geometric properties of a product could make the
observer infer that that product was more sustainable, e.g., by visualizing that a paper
package replaced a plastic one. They mirrored the above “sustainability triggers”, but they
were not the exclusive source of sustainable information in the collected studies. Some
information presented did not necessarily relate to sustainability, but it could represent
(additional) sources of value such as what the product was, how much of it there was
(e.g., quantity of milk), its quality (e.g., quality labels), its specific features (e.g., usable in
certain situations), its price, the brand (typically the symbol of the manufacturer) and its
origin. The last category of the listed AOIs could be associated with sustainability in terms
of the consumption of local products (but that was clearly context dependent) or by linking
a specific territory to high environmental performance.

It was evident that, in a number of cases, sustainability-related direct or indirect
information (second and third columns of Table 1) was missing among the considered
AOIs, although sustainability was, to some extent, involved in the studies. This suggests
that strategies to promote green choices might swivel on the illustration of product features
different from the aspects of the products strictly linked to sustainability. Brands resulted
as being among the most popular meaning-related categories of AOIs. This outcome
supports the consolidated and aforementioned strategy of promoting green products
through brands to which a sustainable or equity identity has been attributed, e.g., [62].
Information about the essence, quality and other characteristics of the illustrated products
was likewise diffused. In several cases, those AOIs were also taken into account when
sustainability-related information was not analyzed. The large diffusion of these AOIs
recalls the importance of avoiding compromising quality and sustainability, which is
particularly debated in the design field, e.g., [4,87]. Convenience factors, such as price,
quantity and origin, are also diffused, but significant emphasis has been given, so far, just
to the former.

When it comes to form-related AOIs, diffused fashions of representation were depic-
tions of products (typically on packages), texts (structured information was sometimes
presented through tables, as highlighted), logos and mixed graphical–textual descriptors.
Other forms that were found in AOI studies were backgrounds (which could be inspi-
rational), the inclusion of people using products and other captivating pictures that did
not directly represent the product itself (e.g., a healthy cow on a milk package). Clearly,
captivating pictures and backgrounds can trigger a sense of quality, value and sustainability,
whatever the real environmental and quality performances of products.

The popularity of the categories of form-related AOIs was strongly uneven; only the
first three in Table 1 were considerably diffused. Many studies considered the importance
of showing the product through images, photos or directly through transparent packaging.
Texts and logos were commonly used to present information and brands, respectively.
While these forms of representation for AOIs were expected, other forms might attract
interest in future studies, as they have been comparatively overlooked so far. This also
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partially applies to captivating pictures that do not show the product itself, which seemingly
conflicts with consolidated advertising strategies. It is in the authors’ intention to investigate
the effect of captivating displays used to enhance the saliency of eco-labels across a number
of different products.

The MCAs were meant to determine the underlying relationships among the categories,
in order to highlight implicit networks of features that scholars considered relevant in their
papers. Three sets of features were identified for the content and three for the form. All the
three dimensions related to the content (Convenience, Effectiveness and Persuasiveness,
and Sustainability and Responsibility) included at least one widely present category and
some rare categories. The three for the form included one dimension (Packaging Visual
Elements) based on the three most popular categories and two dimensions (Message
Explicitness and Context Representation) that were infrequently used in the papers. This
stresses that some triggers were overlooked with regard to the form-based communication
of valuable elements to favor sustainable choices.

7. Conclusions

The paper offers insights into the state of research and open issues in the field of
the evaluation and perception of sustainable products and services through ET. This area
of research has started to be substantial, as demonstrated by the fact that more than
40 published contributions could be analyzed. It is worth noting that the set of examined
contributions was limited by the authors’ focus on papers reporting AOIs. Therefore, the
extent of this area of research is expectedly considerably larger, beyond the fact that authors’
aim to collect a comprehensive sample of papers could only be partially pursued.

While the application of ET in the field of sustainability is increasingly relevant, it is
difficult to understand which strategies are more suitable to improve people’s perception
of sustainable products. Research is fragmented, and the results shown in many studies
apply to niche domains, if not to very specific products. The peculiarity of much research
prevents a generalization of the results, as there is a lack of terms of comparison across
multiple studies.

To address this issue, the main objective of this study was the creation of a framework
of AOIs to be possibly considered in research on sustainable products and green consump-
tion. By using the framework, it is indeed possible to compare results across multiple
studies and possibly generalize some findings. While the scope of the paper was limited
to the development of a framework, some of the examples below are possible ways of
employing the provided outcomes:

• Understanding the number of cases where attention paid to specific categories of AOIs,
e.g., eco-labels, enhances people’s preference towards sustainable products;

• Benefitting from all available studies to observe the effectiveness of gazing at direct
and indirect forms of communication of sustainability-related properties of products,
in line with [22];

• Studying the relative importance of gazing at “competitive” or “conflicting” features,
e.g., cost vs. sustainability, in the formation of people’s preferences across a wide
range of industrial sectors;

• Studying the cross influence of contents and forms in the attractiveness of AOIs;
• Introducing means to graphically represent time-dependent phenomena in ET studies

across a variety of products, whose exigency is stressed in [88].

Clearly, many of the identified categories can also be used in product evaluation
studies that do not directly involve sustainability. However, it has to be underlined that
the presented categories of AOIs were extracted from research where sustainable aspects
ranged among the objectives of papers.

The results achieved through the MCAs suggest future studies on user experience or
green consumption using AOIs to pursue one of the following two strategies:

1. If scholars aim to study a single phenomenon in depth, they should consider the
determined clusters and include all the categories of AOIs related to that cluster;
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2. Scholars willing to study a variety of attributes are suggested select (at least) the main
categories that emerged from each cluster.

These two strategies are thought to facilitate future comparisons among studies, which
are expected to make their methods converge to generalizable results more than what has
been conducted so far. It should be considered, however, that the analysis was performed
on currently available papers, not on a theoretical basis. This means that the above strategies
do not reflect qualitative hierarchies between the categories but rather a summary of the
most popular choices defined in the literature.
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