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Abstract: Carbon labels are considered a fundamental tool for reducing emissions associated with
grocery products. Although the prior literature has shown that both limited motivation and un-
derstanding of carbon labels explain the effectiveness of carbon labels, knowledge regarding how
to improve the label design to increase noticeability is limited. Given the limited motivation of
mainstream consumers to use carbon labels, this exploratory paper proposes that the label design
should trigger bottom-up (or sensory-driven) attention mechanisms. Using grounded theory for
the data collection and analysis of six focus groups, this study tests six features (i.e., location, size,
color, icons, a colored background or border, and textual anchors) and identifies four design criteria
(i.e., vividness, incongruity, simplicity, and clarity) that may increase label noticeability. The main
conclusion of this qualitative study is that carbon labels are noticed when they are perceived as a cue
of hazard. Based on this finding, we propose that carbon labels could be designed as warning labels;
therefore, the insights already proven in the warning label literature should be applied to carbon
label design to increase its noticeability and use.

Keywords: carbon labels; eco-labels; design; awareness; warning labels; noticeability; CO2 emissions;
climate action; climate change; approach goals; avoidance goals; attention mechanisms

1. Introduction

Most Europeans view climate change as the most important issue worldwide [1]. Poli-
cymakers have proposed urgent measures to reduce global greenhouse gases (GHGs) [2],
which, according to Statista, reached a record level in 2019. In particular, the food industry
is crucial in the transition to a low-carbon society since it accounts for 21% to 37% of global
emissions [2]. Both producers and consumers need to assume responsibility to decarbonize
this industry; the impact of food lifestyle choices can help limit global warming to the set
goal of 1.5 degrees [3]. However, it is apparent that consumers are not shifting their food
purchases to low-carbon products. The achievement of climate goals requires a greater
awareness of low-carbon alternatives and greater motivation for food lifestyle changes [4].

To address these problems, the European Commission’s strategy [1] proposes investing
in feasible technological solutions and aligning the actions of businesses, research, and
civil societies. In the food-purchasing context, carbon labels are one such solution, i.e.,
a fundamental means of shifting consumer demand to low-carbon goods [5]. However,
carbon labels have not been very effective in fulfilling this purpose [6,7] mainly due
to the following two types of barriers: cognitive and motivational barriers. First, past
studies have shown that consumers have difficulties understanding carbon labels [8–10].
Second, consumers are not motivated to use carbon labels because they do not perceive
a clear benefit for themselves [10–12] or the environment [7,8,10]. In contrast to other
sustainability labels, carbon labels do not provide information regarding private benefits
for consumers [13]. For example, purchasing appliances with an energy efficiency label may
provide financial savings for the consumer [14,15]. Similarly, consumers do not recognize
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any benefit for the environment in purchasing carbon food labels mainly because they
erroneously believe that the food industry is low in emissions [10,16].

If consumers are not motivated then they are less likely to pay attention to carbon
labels. This limited attention is aggravated by the context of grocery shopping, which
is highly influenced by inertia, price consciousness, information overload, among oth-
ers [13,17–19]. Moreover, grocery shopping is strongly guided by hard-coded (and difficult
to change) heuristics [19,20].

Nevertheless, these cognitive and motivational barriers could be overcome by im-
proving the design of carbon labels [11]. Most studies concerning carbon label design
focused on improving the understanding of labels. Three design criteria have been found
to be essential for this purpose. First, carbon labels must provide a frame of reference.
Neutral labels [21] depicting the figure of emissions along with a pictorial symbol (such as
those used in Australia, France, Japan, Thailand, the UK, and the US) [5] do not meet this
criterion; the emissions score is difficult to decipher because consumers do not have a clear
reference for what constitutes high or low emissions. Second, carbon labels must provide
procedural knowledge [11], which is defined as comparability between products with
regard to climate sustainability. While neutral labels provide declarative knowledge (the
number of emissions), consumers do not know how to interpret such labels based on this
(noncomparative) information [10,22]. Third, the labels must be simple as follows: the la-
bels must provide sufficient information to be understandable while avoiding information
overload [13,23]. This requirement represents a balance that is certainly difficult achieve
despite the use of icons and colors [21]. Traffic-light or color-coded labels meet these three
criteria and are, therefore, considered an optimal design for understanding labels. Indeed,
color-coded labels have been systematically found to be preferred over neutral carbon
labels [6,7,10–12,19,22]. For example, Spaargaren et al. [20] found that a color-coded label
(but not a neutral label) shifted demand to lower-CO2 lunches in a university canteen,
albeit the effect was small.

In contrast to these efforts to improve the label design to enhance understanding [12],
the importance of designs aiming to enhance awareness or noticeability has been over-
looked. To the best of our knowledge, only Brunner et al. [6] has addressed this issue;
drawing from past work [24], these authors suggested that red-labelled products could
attract more attention because individuals pay more frequent and sustained attention to
negative information. Examining attention-grabbing designs is necessary as label aware-
ness is a precondition for label use [25]. Therefore, attention-grabbing designs can increase
the probability of label use [26]. According to information-processing theories, when moti-
vation is limited, as it is the case for mainstream consumers regarding sustainability issues,
bottom-up mechanisms (sensory-driven) work better than top-down (cognition-driven)
mechanisms [27]. Thus, labels should be designed in a way that trigger bottom-up visual
attention processes, i.e., those acting upon color, shape, size, and other features [27]. Given
that climate concern is not a primary goal for mainstream consumers, we need to unveil
which meanings or frames attached to carbon labels would trigger attention and the label
design features that may uphold these frames.

This study aims to explore design features of labels that could increase the noticeabil-
ity of carbon labels for consumers. Drawing from the literature concerning carbon and
sustainable labels, as well as using a grounded theory approach, this paper unveils the po-
tential relevance of some attention-grabbing features of label design based on participants’
perceptions and meanings attached to these different features. The insights of this paper
are valuable to offer recommendations regarding the characteristics of carbon label designs
that could better enhance label awareness to guide policymakers and producers’ decisions
and to help in the planning of future quantitative studies in the field.

This paper contributes to the existing literature in two ways. First, this paper proposes
to reconceptualize carbon labels as warning labels [28] since the findings suggest that
carbon labels can be interpreted by (most) consumers as an alert regarding the health
risks associated with emissions. Such a reconceptualization could be extended to other
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sustainability labels emphasizing risks rather than benefits. By understanding carbon
labels as warning labels, the insights found in the warning labels literature can be applied
to increase the noticeability of such labels. Second, this study underpins the relevance
of some characteristics of carbon label designs other than traffic-color coding [29] that
could enhance label noticeability for mainstream consumers having limited concerns about
sustainability issues. Moreover, based on the findings, a new taxonomy of sustainable
labels that differentiates between value-based labels (e.g., organic or fair-trade labels) and
warning labels (e.g., carbon labels) is proposed.

2. Materials and Methods
2.1. Design and Data Collection

A grounded theory [30] approach was used as the aim of this research is to understand
participants’ perceptions and meanings attached to different label features designs rather
than to quantify or generalize the effect of these features on attitudes or intention to use by a
(statistically) representative population. Indeed, a similar approach has been used in other
studies investigating sustainable labels [17,18,31]. Furthermore, qualitative approaches
have been widely used to study user/experience-centered designs [32–34]. In such research
contexts, focus groups are particularly recommended [18].

This exploratory research was conducted during the months of February and March
2018 in Madrid, Spain. This is an appropriate context because, similarly to consumers
in other European countries (e.g., France or the UK), Spanish consumers show moderate
levels of concern regarding environmental issues [1] and Spain’s food industry does not
use carbon labels or schemes. Combining the principles of similarity and dissimilarity,
54 participants representing mainstream food consumers were assigned to six focus groups
according to their age and level of education. Based on the aim of this study, we purposively
recruited mainstream consumers with moderate to low motivation regarding climate
change [25]. In each group, variability was sought by including participants of different
genders as well as different eco-social sensibilities (in each focus group, at least two of the
participants collaborated with a non-government organization (NGO)). A demographic
description of the participants is shown in Table 1. The participants were recruited with
the aid of an external market research firm and were paid 30 euros for their participation.

Even though the intervention in the discussion was intended to be as spontaneous
as possible, occasionally those less extroverted or active participants were encouraged
to intervene to ensure that all interviewees participated throughout the different parts of
the session.

The duration of each focus group was approximately 90 min. All focus groups were
conducted on the university premises and moderated by the authors. After obtaining the
participants’ written consent, the focus groups were recorded and transcribed.

Table 1. Description of participants. FG: focus group.

Group Age Level of Education Gender

FG1 18 to 35 years old No university studies 50% women
FG2 18 to 35 years old University studies 50% women
FG3 36 to 50 years old No university studies 50% women
FG4 36 to 50 years old University studies 50% women
FG5 51 up to 70 years old Low-medium/low socioeconomic status 70% women

2.2. Instruments Used for the Data Collection

Different label designs were used as prompts for the discussion. Although the labels
were purposefully designed for this study, their features are based on past inventories of
carbon labels [5,21]. Altogether, these designs provided a comprehensive pool as different
design features were represented (i.e., different types of colors, backgrounds, and shapes;
icon and textual anchors, inter alia). The neutral label depicted the icon of a cloud instead
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of the footprint icon because in Spain, environmental problems are mostly related to air
quality [35], and consumers are not familiar with the concept of a carbon “footprint”.

The conversation was structured in five parts. First, the participants were encouraged
to describe their shopping habits for grocery products. Second, the participants were asked
to describe their habits of reading labels and other on-packaging information. Third, the
participants were shown a neutral carbon label and prompted to discuss the noticeability
and meanings attributed to the label (Figure 1). To obtain more genuine answers and
minimize social desirability bias, the neutral carbon label was presented to the interviewees
before discussing environmental issues [36]. Fourth, the problems of climate change and
emissions were raised, and the participants were encouraged to discuss the influence of
these issues on their shopping habits. Finally, the participants were shown other designs of
carbon labels features (see below); then, the discussion was oriented towards understanding
the perceptions and meanings attached to each feature (see interview guide in Appendix A).
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2.3. Data Analysis

The grounded theory three-step analytical procedure was followed [30]. First, the tran-
scripts were coded to obtain the initial categories. Then, the properties of these categories
were identified to understand their attention-grabbing role. For illustration, after identi-
fying color as a key label feature, the analysis focused on understanding the participants’
perception of each color and the meanings attached to them Afterwards, the identified
categories and properties were collapsed into a single core category as we realized that
all features shared the following common characteristic: warning of a hazard. During the
analysis, the literature concerning sustainable and warning label design was searched and
reviewed to help refine the categories and to better understand the attention-grabbing
process triggered by the label features [30].

3. Results

We first present the findings regarding the contextual factors surrounding grocery
purchasing as they seem to affect the noticeability of product information and, more
particularly, carbon emissions information. Then, we show that carbon emissions tend to be
interpreted by participants as a health hazard, and this perception underpins label attention-
grabbing. Finally, we unveil the features design of a carbon label that seem to contribute to
increasing the perception of hazard and, thus, can trigger bottom-up awareness.
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3.1. Context of Grocery Shopping

Grocery purchasing normally implies buying a significant number of goods in a
limited amount of time [22], which is a process that demands managing information
overload as food products display vast data [37]. When asked about habitual grocery
shopping, most of our respondents seemed to be mainly guided by an “efficiency mindset”.
Purchasing is understood as a routine process during which our respondents mostly buy
“the same brand bought the last time” because the name of the brand is used as a heuristic
to simplify decision making. In this context, the level of packaging consultation conducted
by our informants (specially by the young ones) was very low [38]. This situation was
illustrated by the following comment provided by a participant in FG2: “Well, I think
you waste time also looking at those things... that is, people tend to go shopping as
fast as they can, then you do not look at them”. Her statement shows that for some
consumers, consulting the information on packaging adds minimal (or no) value; their
main purchasing criterion was speed because their goal was to finish their grocery shopping
as fast as possible. Within these time constraints, price and quality (a fluid term defined
differently by the participants) were evaluated.

Additionally, our informants consulted the nutritional value of the product (as pre-
viously mentioned by [13,19,37,39]; more specifically, they intended to avoid unhealthy
ingredients, such as chemicals or sugar, as illustrated in the following quotes:

It’s like when there’s... I do not know... you’re going to grab some pastries and
you see “salt”. I do not take it (FG4).

Sulphites... if that says sulphites, I will run away because I know they are bad.
But yes, I am very interested in the ingredients (FG6).

Overall, and as expected, our participants’ food-shopping was limitedly guided
by environmental issues. Although they acknowledged the existence of environmental
problems, it was not reflected in greener food-shopping habits as noted by other studies [36].
Indeed, none of the respondents spontaneously mentioned environmental concerns as a
major purchase selection criterion. In contrast, habits, price, availability, and nutritional
attributes were the main factors guiding their purchase decisions. However, the analysis
shows that some of the informants considered environmental aspects in their purchases as
long as these directly or indirectly affected their health, which, as mentioned above, was
among the most important purchase criteria. One participant stated the following:

I’m concerned about the planet... Yes, of course, but my primary concern is
myself. Take pastries and cookies, for instance, [the content] of sugar is the first
thing I check. Obviously, my health and my family’s and other people’s health
are more important for me than the planet (FG6).

Furthermore, our findings confirm a lack of understanding of the issue covered
by carbon labels [10,16] as they did not understand how food emissions are generated.
Participants attributed carbon emissions to heavy industries, transportation, or energy, but
not to the food sector. Their limited understanding compromises their motivation because
prior knowledge of the problem is necessary for understanding the main benefit of carbon
labels [13]. The following quote illustrates the participants’ confusion:

I do not fully understand it... what does this refer to?... Is that product better
for the environment? Or in the manufacturing process... That the factory is
non-polluting. It does not pollute. Or that it buys emission rights (FG4).

Therefore, because participants did not understand the impact of the food industry on
climate change, they were not willing to change their food-related habits or consider the
information in labels related to the ecological impact of food when buying groceries.

3.2. Perception of Risk

When the neutral CO2 label was shown to the participants, some of them misinter-
preted the label as depicting “contamination”. Consistent with their self-centered concerns,
the label was considered a cue that the product could be hazardous to their health rather
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than harmful to the environment. This misinterpretation stems from the consumers inter-
preting the CO2 icon as indicative of an attribute of the product or even an “ingredient” that
could be harmful or pernicious to their health if ingested. The following quotes illustrate
this confusion:

That it contains more CO2 or less of whatever (FG3).

That maybe it has some kind of gas or something that is not good for your
health (FG5).

Some respondents even proposed a “CO2-free” label to identify products with no
“hazardous ingredients” without realizing that it was not possible to produce any products
with zero emissions. The respondents’ demand for an emission-free label provides further
evidence that most consumers do not understand the manufacturing processes of the food
industry and their connection to carbon emissions. Mistakenly, the study participants
understood the label as conveying information regarding pollution in the product rather
than the emissions of the product as expressed in the following statements: “But let’s see, I
do not think they would offer a contaminated product (FG5)”; “This is going to have a lot
of preservatives” (FG3); and “It means it has been contaminated” (FG5). As a result of this
framing, the consumers considered the product dangerous to their health and a product
that should be avoided (“It means that you are buying a bomb” (FG4)).

A possible explanation for the association between the carbon label and health might
be the participants’ frame of reference created by other eco-labels that already exist in
the market that use a health frame to achieve their market positioning. For example, the
organic label is the most popular environmental label for groceries [40]. Although this
label only certifies whether the production processes follow certain rules with respect to
the environment, numerous studies have corroborated that consumers perceive organic-
labelled products as being better for their health [41–43]. The association between organic
and healthiness is so well established that in Spain, for instance, it is by far the main reason
for purchasing those products, whereas only 5% of consumers buying organic products
mention environmental concerns as their main reason [44].

Although not entirely correct, consumers’ interpretation of the carbon label as a cue
of health hazard increases their perception of risk. Consequently, the label attracted their
attention because it conveys the idea of “danger” (FG4), which is not a message often found
in a supermarket, much less in the food section. To better express his feelings regarding
the ultimate perceived meaning of the label, one informant even interpreted the pictogram
shown to the participants (“CO2” and cloud) as “skull and crossbones”, as follows:

This is a bit strange [...] why? [....] Because we’re not used to seeing a skull with
an X saying “hey, this is poison”. They do not even put it in the rat poison! (FG6).

This interpretation seemed to increase the perception of hazard, which, in turn, in-
creased respondents’ noticeability of the label since it activated important health-related
goals. The following quote exemplified this effect; when this participant believed that the
label referred to packaging, she was not motivated enough to consider it in a hypothetical
purchase decision. In contrast, when she thought that the label referred to the product, she
felt more motivated to use the label as a guiding criterion for her purchase.

If it refers to the food, yes, of course! I would try the green label regardless of the
brand... But, if the CO2 refers to the packaging, I would honestly not care and
would buy a red-labelled product (FG2).

An increased perception of hazards has been found to be a motivating factor in other
domains [45]. In this study, by perceiving the label as a pollution cue, the emission score
became a functional attribute; thus, what is usually depicted as another-centered beneficial
attribute becomes a self-centered beneficial attribute, representing an important motivation
for label use [11,12,19]. Indeed, this association with an internal benefit (healthiness) is a
main driver of organic purchases [46,47].
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3.3. Features that Enhance Consumers’ Label Noticeability and Their Perception of Risk

Based on the literature review, six features of labels were discussed among participants:
location, size, color, pictorial forms or icons, background/border, and textual anchors.
In this section, we present, for each feature, the design that seemed to enhance label
noticeability in a supermarket context since they appeared to be relevant to activate or
increase the perceived hazard.

The location of any label affects its noticeability. However, the preferred location for
the label was not unanimous. On the one hand, location on the front of a package could
attract more attention, as our respondents seldom consulted back-of-package information.
As one participant acknowledged, “If you want it to be seen, put it in front where you
can see it. Everything goes hidden on the back [shakes her head] . . . ” (FG6). On the
other hand, other participants suggested, as previously reported in the literature [48], that
placing the label next to the expiration date or in the nutritional table would be best, as
those were perceived to be the most-consulted pieces of information. Placing the label
next to nutritional information could better activate consumers’ health-related goals and
reinforce their interpretation of the carbon label as a cue of health hazard.

The size of the label was also a driver of noticeability. The informants reported that
information on packaging is usually too small to attract their attention. Given the pace at
which consumers choose products from store shelves, labels must be of sufficient size to
be noted and read comfortably, especially by those with any form of visual impairment.
Moreover, a reduced size may impinge on the understanding and credibility of the label
because for participants a small label is interpreted as a lack of transparency on the part of
the brand communicating the potential risk as the danger is barely noticeable.

Color is another feature that could enhance the noticeability of carbon labels along
with the perception of risk. Our participants suggested that using incongruent and vivid
colors seldom found on packaging, such as grey/black and red, would increase label
noticeability [49–51]. However, respondents’ inferences regarding grey/black and red
colors differed. First, the red color triggered univocal meanings, whereas they made
distinct inferences regarding grey/black; some informants suggested that grey/black
conveyed positive information (e.g., “it does not pollute”, “to me, natural and without
artificial ingredients”, “respectful of the environment” or “care, environment”), whereas
other inferred negative attributes (e.g., “pollution”, “smoke that comes from factories”, and
“something artificial and harmful”). Therefore, the grey/black color became an ambiguous
cue that could trigger positive or negative associations. This inconsistency could jeopardize
the label’s effectiveness in increasing noticeability because it does not unambiguously
communicate the idea of “hazard” and, therefore, does not raise univocal feelings of
urgency and harm. Cues associated with negative information have a greater impact on
the decision-making process, especially when decisions are made under time constraints
or low motivation [24], as is the case in grocery purchasing, because negative framing has
been proven to be more diagnostic, especially when there is uncertainty regarding the
meaning of the label [13]. The color red was more uniformly interpreted as representative
of danger; when presented with a red label, the participants spontaneously interpreted its
meanings as “excess”, “noxious”,”, “stop”, and “watch out”, as follows:

Respondent: [Discussing the grey/black label] That does not pollute the envi-
ronment because it is also grey. For me, this means that it does not pollute.

Moderator: So, how would you communicate that it is associated with pollution?

Respondent: Well, with a red color (FG6).

Then, in addition to being more univocally decoded, the red color seemed to increase
the perception of hazard. When the red label was shown to the participants attributed risk-
related meanings, such as “danger, danger” (FG6); “it contains more CO2 . . . so, I see a red
label, and I would say “away from me” (FG3); “this is infected” (FG5); “this is going to have
a lot of preservatives” (FG3); “it means that it has been contaminated somewhere” (FG5);
and “it has more contamination” (FG2). These insights support Brunner et al.’s assertion
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(2018) that red-labelled products could attract more attention and be more effective in
enhancing the noticeability of the label. Moreover, the red color increased the perception of
health hazards associated with the product, as the following quote illustrates:

To me, there would be products that would hit me from the start if I see that they
are marked as red... then, I’d say “Oh my gosh, what am I eating...?” [...] I see
it more as a precautionary measure. That is, red means careful, that takes more
CO2. Danger, yes, that is what I would think (FG3).

Similar to colors, pictorial forms can influence the noticeability and perception of risk.
The “CO2” and cloud icon attract attention because they are novel stimuli not previously
used in the grocery context. Their incongruity also increased the label’s noticeability
as the participants attempted to make sense of these symbols (“It is rarely seen in food
packaging . . . it would attract my attention. I would say ‘what is this’?” FG3). This
finding is important because a greater elaboration of the message by the consumer has
been associated with greater recall [52]. Despite the incongruity, the participants associated
these icons with pollution (“It also suggests to me that something is related to pollution
because of the cloud and CO2” FG2). However, unless the icon was accompanied by
colored or textual anchors, the informants acknowledged being uncertain of whether the
icon conveys positive or negative information (e.g., “Does it mean that it is environmentally
friendly?”, FG2).

The respondents also noted that the label would be more noticeable on a colored
background. Consistent with past research [45], they stated that adding a background to
the label could help it stand out from the packaging and, consequently, become “more
visible” (FG3). Additionally, adding a border to the label could increase its noticeability
without compromising readability. According to the participants, a rectangular or circular
border not only would help them delimit the pictogram (“CO2” and the cloud icon) and
differentiate the label from the rest of the package but also allowed them to decode the
label as a certification, which increased its credibility.

Finally, the use of textual anchors could play a twofold role by (1) increasing the
perception of hazard and, therefore, working as an attention-grabber, and (2) facilitating
the search and comprehension of the meaning of the label. However, the textual anchor
should not compromise simplicity, which our participants confirmed to be a desired feature
of labels. This apparent trade-off between comprehensibility and simplicity has previously
been noted [19]. A clear and simple design prevents information overload and, according
to the participants, is more easily noticed and understood. As one participant said, “The
more you put on a label, the worse it is... if you put so many things, so much information...
it [the package] ends up cluttered” (FG1).

More importantly, in addition to simplicity, the textual anchor could prevent their
misinterpretation of the label while also maintaining the perception of hazard. As shown
above, consumers’ perception of hazard is a consequence of their interpretation of the car-
bon label as an indicator of pollution in the product rather than of the product. Obviously,
this interpretation is not entirely correct despite the indirect relationship between emissions
and health-related issues [53]. To bridge the motivation gap, our data suggests that any
text that reinforces the connection between CO2 and health issues would be effective. Yet,
of course, the information provided by the label should not be misleading [13].

4. Discussion

This research shows that label design can help overcome some of the cognitive and
motivational barriers to the use of carbon labels for mainstream consumers in grocery
shopping. We unveiled the features design that could enhance carbon label noticeability
and increase consumers’ motivation to use, as the label becomes a cue of the benefits for
themselves. In particular, this study shows that, to be noticed, carbon label design could
activate health-related goals and associate carbon labels with a health hazard. Based on the
interpretation of carbon labels as cues of a hazard, we propose to reconceptualize carbon
labels as warning labels, as previously suggested in other studies [13,54]. We provide
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evidence supporting this recommendation. The design features acknowledged by our
informants to stimulate bottom-up attention are essentially those already shown to trigger
bottom-up attention processes in warning labels [28,52]. In particular, our results show
that location (in front or close to nutritional information), size (large), color (grey/black
or red), icons associated with pollution by consumers (e.g., cloud or the CO2 icon), a
colored background or a border, and textual anchors play special roles in enhancing the
noticeability of the label; similar features have been found to drive attention towards
warning labels [28,52]. Similarly, the four principles of carbon label design emerging from
the findings (vividness, incongruity, simplicity, and clarity) have already been found to
augment the noticeability of warning labels [45,49,51,52,55,56].

Our findings also help establish a taxonomy of environmental labels. Past scholars
have treated all sustainable labels as belonging to the same set [36,57] or established
typologies based on the certification process and awarder [58]. However, our research
shows that environmental labels could be divided into two types depending on how they
are intended to be used by consumers. Some labels follow an appetitive logic as they
communicate/signal an attribute on the basis of which the product is expected to be chosen.
In contrast, other labels follow an avoidance logic as they communicate/signal an attribute
on the basis of which the product should be avoided/not chosen. We call the first type
“value-based labels” and the second type “warning labels”. A value-based label is “a label
that carries explicit value-laden messages relating to a product’s process and quality” [59]
such that the labelled product is presented as superior to non-labelled goods. Thus, value-
based labels encourage consumers to choose the product [60]. For example, organic, fair
trade and vegan labels are value-based labels because the sustainability-related attribute is
communicated in a way that attracts demand to the labelled product.

In contrast, warning labels are “conspicuous information vehicles that are attached
to a product, designed as part of the packaging, or included in instruction manuals or
promotional material that address the hazards associated with the use of the product” [28].
Although warning labels have usually been associated with hazards directly affecting the
safety of the individual (e.g., tobacco, alcohol, and sugar), the notion of hazard could be
extended to include social and environmental hazards (e.g., chemical components) [13].
In particular, carbon labels are conceptually similar to moderation/cessation warning
labels informing consumers of the environmental and societal risks associated with the
consumption of a product to shift demand away from the product [28].

Nonetheless, as a recent meta-analysis of warning-label studies [28] showed the
design features of the label have a moderate effect on attention, but this effect diminishes
as we progress along the stages of comprehension, recall, judgement, and behavior. This
result implies that the cues proposed to be included in label design may indeed attract
the attention of consumers, but they will not be sufficient to educate consumers into the
emissions generated by food and/or ensure behavior change.

To influence decision-making, the cited meta-analysis showed the role of the following
two contextual factors that have a moderate-to-large effect on behavior [28]: pre-activation
promotional campaigns and social cues. Pre-activation promotional campaigns are commu-
nication campaigns related to the issue that are carried out off-package. These campaigns
activate the message in the consumer’s mind before the purchase and greatly facilitate the
effectiveness of the label. Therefore, the introduction of carbon labels in the supermarket
should be preceded (and accompanied) by awareness-raising and educational campaigns
so that consumers can understand the emissions associated with the production, trans-
portation and commercialization of food and use labels as cues of this environmental
hazard. The use of social cues in this domain remains unexamined, and future studies
should determine whether the inclusion of social cues on- and off-package may increase
the effectiveness of carbon labels.

The following third factor is not discussed in the case of warning labels but is never-
theless of fundamental importance in the context of carbon labels, i.e., institutional factors.
It is apparent that the carbon footprint certification should not be a voluntary scheme. It is
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unlikely that a manufacturer will voluntarily decide to label their products with a label
communicating a hazard [13]. Indeed, warning labels are usually compulsory, whereas
carbon labels are not. Thus, our findings reinforce the calls for mandatory carbon labelling
schemes in the food industry [61] to achieve the decarbonization objectives set by the
European Union.

It should be noted that the research presented in this paper adopted a qualitative
approach, both in terms of the type of data and the analysis of the data. As such, it did not
seek to reflect the experiences of a (statistically) representative group of consumers. Instead,
it aimed to explore the attention-grabbing features of label design as well as participants’
perceptions and meanings attached to these different features. However, our results show
a certain degree of variability, especially in certain features (e.g., color or location). Future
research could adopt a quantitative approach to test the influence of each feature design in
label use in a comprehensive sample of consumers, capturing differences in environmental
motivations and demographics. For this purpose, simulated shopping experiments would
be most appropriate to isolate the influence of label design on consumer demand in close to
real market conditions. Finally, given the context of the study, we propose future research
directions. Considering that the context of this study is Spain, which is a country with
moderate levels of environmental concerns, our label proposal could be extended to similar
countries, such as Italy, the UK, and Portugal. Furthermore, future research could focus
on examining whether and to what extent a label designed based on the results of this
study may influence the sequential stages leading to label use (awareness, understanding,
and credibility). In particular, future studies might examine how different consumer’s
mindsets when grocery shopping may affect awareness of carbon labels. Additionally,
further research could also examine the label features that attract attention in countries
with higher levels of motivation and different frames of reference, such as Denmark and
Switzerland, because these countries already have experience using carbon labels in the
food industry.
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Appendix A

Table A1. Interview guide.

Part Description

I

INTRODUCTION/PRESENTATION
Presentation of the interviewers and the study.
Information on recording and confidentiality.
Presentation of the participants
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Table A1. Cont.

Part Description

II

WARM-UP: HABITS AND PURCHASING CRITERIA
Shopping habits

• What are your habits when it comes to buying food? (where, with whom, how often, for how long)

Ranking of purchase criteria

• What criteria do you use to choose one product over another? (spontaneous) (discuss attributes: price, brand, taste,
quality of ingredients, nutritional content, environmental or social impact, packaging)

• Do you follow the same criteria in all categories?

III

USE AND UNDERSTANDING OF FOOD LABELING
Awareness

• Do you read the information on package?
• Have you ever noticed what kind of information appears on the labels of food products? (in spontaneous)
• Why do you think you notice/do not pay attention to this information?
• What makes you pay attention to a label? Can you give an example?

Use

• Do you use label information when buying? Why?
• Which information is the most/east important? Why?
• Any examples of purchases made/not made guided by these labels?

Understanding

• Do you understand the information provided by these labels?
• Can you give specific examples of labels you understand or labels that you do not understand?

Trust

• Do you believe the information provided by these labels? Why?
• Are there any differences among categories?

IV

PRESENTATION OF THE BASIC LABEL
Please take a couple of minutes and write down your ideas after seen this label.
• What do you think it means?
• What do you think is trying to communicate to the consumer?

V

INTRODUCTION TO ENVIRONMENTAL LABELING
Introduction
Now let us talk about the environment. Everyone says they care about the environment, but:
• What about you?
• Which topics are you most concerned about in relation to the environment?
• One of the major environmental problems is climate change and global warming. Have you heard about it?
• Have you heard about its causes?
• Do you think that citizens can do something to solve the problem?
• Which industries/sectors do you think have the most influence on climate change?
• And, what about the food industry? What impact do you think food industry has compared to others?

Carbon Footprint
A tool that is used to measure how much a product or person impacts on climate change is the carbon footprint:

• Have you heard about it? If not, can you guess what it means?
• Do you know how it is expressed?

VI

PRESENTATION OF THE STUDY AND LABELS PORTFOLIO
Presentation of the goal of the study. Labels are shown one by one and same questions are made.

• What is your opinion about this label at a first sight?
• What draws your attention? Why?
• If it were in a packaging, would you notice it? Why yes/not?
• What type of emotions would it trigger?
• Would you change something to make it more noticeable? Does the color look good to you? Which one would you

like most?
• What do you think a consumer will do when they see this label?
• Do you think that the reaction would be the same/different depending on the type of product category?
• What about you, if you saw it in a product that you frequently buy/do not buy, what would you think? What

would you do?
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