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Understanding how consumers categorize a consumer good as eco-friendly is key to facilitating consumers' pur-
chasing of products with lower environmental footprints. Scholarship has increasingly addressed this question.
However, most research has examined a single cue that prevents the building of a holistic explanation. An inte-
grative review of studies may provide not only a synthesis of the state of the art but also an overarching integra-
tive theoretical framework that explains what cues consumers use to categorize products as green and the
mechanisms guiding the interpretation of these cues. This review of 29 studies examining consumers' assess-
ment of eco-friendliness in consumer goods unearths five cues used as surrogate indicators of eco-friendliness.
Nevertheless, these cues are not entirely related to the actual environmental footprint of a product based on
the life cycle assessment. Drawing from schema categorization theory, an integrative theoretical framework is
presented whereby categorization processes are said to be guided by consumers' lay theories. A research agenda
is outlined to stimulate new lines of inquiry around lay theories and product attributes.
© 2022 The Authors. Published by Elsevier Ltd on behalf of Institution of Chemical Engineers. This is an open access
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1. Introduction

Most of thework on sustainable consumption has explored anteced-
ents of consumer preferences for green products (Costa et al., 2021;
ElHaffar et al., 2020; Joshi and Rahman, 2015). This scholarship assumes
that consumers can confidently discriminate betweenmore and less en-
vironmentally friendly products. However, this assumption does not
seem to hold. Other research shows that although consumers under-
stand what sustainability entails and what type of corporate practices
are necessary to improve green performance (Hanss and Böhm, 2012),
when they encounter a consumer product, consumers are limited in
their ability to assess its environmental footprint (e.g., Steenis et al.,
2017), especially when the whole production cycle is considered
(Heijungs et al., 2010). Thus, it is necessary to understand how con-
sumers categorize products as more or less eco-friendly before under-
standing what drives their preferences towards these products.

Past work has shown that indexical cues guide consumers' cate-
gorization of products as eco-friendly (Rajagopal and Burnkrant,
2009; Schleenbecker and Hamm, 2013; Thogersen, 2011). These
claims can comprise, for instance, third-party certifications such as
USDA Organic, sustainable claims about the absence of undesirable
traits (e.g., paraben-free), or claims about positive characteristics
(e.g., animal cruelty-free). However, most products do not have a
sustainable claim; for example, in the US in 2018, only 16.6 % of
consumer goods had a sustainability-related claim on packaging
(Whelan and Kronthal-Sacco, 2019).

In the absence of these indexical cues, consistentwith cue utilization
theory (Richardson et al., 1994), consumers will interpret iconic cues—
such as packaging material or brand name—as surrogate sustainability
indicators (Steenis et al., 2017). Iconic cues are attributes that suggest
a superior fit with expectations but lack an externally verifiable refer-
ence point (Mick, 1986). Thus, by using iconic cues, consumers may in-
accurately assess the eco-friendliness of consumer products (Lazzarini
et al., 2017).

Understandingwhich cues consumers attend to and how these cues
are interpreted is fundamental to depict the schema of the environmen-
tally friendly consumer product consumers hold. Inaccurate categoriza-
tion may lead to suboptimal choices and unsatisfactory decisions if
consumers purchase products perceived as greener when they are not
(Pickett-Baker and Ozaki, 2008). Past studies have made some inroads
into this issue. However, an integrated perspective is missing that ex-
plains which cues consumers use to assess the greenness of products,
how they interpret these cues, andwhy theymake such interpretations.
An integrative review (Snyder, 2019; Torraco, 2005) of 26 journal arti-
cles (29 studies) was carried out to address this gap. Integrative reviews
are more appropriate when the study aims to synthesize, critique, and
offer a revised perspective (Bangsa and Schlegelmilch, 2020; ElHaffar
et al., 2020). These are precisely the objectives of this review: to provide
a synthesis of past studies, to critically examine the methods and theo-
ries used, and to provide an integrative theoretical framework that can
guide further research.

The contribution of this paper is threefold. First, by taking stock of
scattered literature, it synthesizes five iconic attributes used as cues of
eco-friendliness by consumers: color, imagery, packaging materials, or-
igin, and brand characteristics. The delineation of the so-perceived
green consumer product will be helpful for new researchers and practi-
tioners. Second, it critically assesses the state of the art to identify the is-
sues and topics that are less or poorly understood. Our understanding of
why consumers pay attention to these cues is limited due to the re-
stricted available evidence and the marginal theoretical development
in existing scholarship. To illustrate, only half of the studies build on the-
ory. Although some authors (Steenis et al., 2017; Pancer et al., 2017;
Wood et al., 2018) tentatively proposedmechanisms that could explain
why consumers use these cues to categorize products as green, there is
no overarching framework that can explain the process followed by
consumers to categorize products as more or less green. Specifically,
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although these authors suggested that lay theories or intuitive beliefs
may be involved in this process, they did not articulate how these beliefs
may modulate the consumers' categorization process. To bridge this
gap, an integrative theoretical framework is proposed to explain the
processes involved in categorizing products as green. An integrative
framework is necessary to spur further research and advance knowl-
edge on this particular topic. Drawing from theories on schema catego-
rization (Cohen and Basu, 1987; Komatsu, 1992), we contend that
consumers' lay theories guide the categorization process as well as con-
sumers' attention to the presented attributes and their interpretation.
Finally, a research agenda is proposed.

2. Method

An integrative review of studies examining consumers' categori-
zation of eco-friendly products was conducted (Snyder, 2019).
First, the Web of Science and Science Direct databases were scanned
on December 2021 with an exploratory search string (package* and
(cue or attribut*) and (sustainab* or organic*or green or eco or envi-
ronment*)) without any restriction by language, time period, or type
of document. This search yielded 1405 records. Titles and abstracts
were examined, and documents meeting the inclusion criteria were
selected for further analysis. A paper was included (1) if it focused
on iconic cues and (2) on consumer goods (3) in a sample of con-
sumers and (4) when green assessment or assessment of eco-
friendliness was one of the outcome variables in the study. The con-
sumer goods industrywas chosen because the role of visual elements
is essential for decision-making. Consumers typically follow a low-
involvement decision-making process and rely more on visual cues
(Silayoi and Speece, 2007). We only included journal papers in En-
glish, Spanish, French or Italian. Studies examining only the interpre-
tation of indexical cues such as eco-labels (Eldesouky et al., 2020) or
eco-claims (Lunardo and Saintives, 2013) were excluded.

Only 11 papers met the inclusion criteria. The limited number of pa-
pers is not surprising given that, as we said, the categorization of green
products is an underexamined topic in the literature. Each paper was
read in its entirety, and the initial analysis showed that packaging-
related cues were studied. We grouped these cues into five categories:
color, imagery, material, origin, and vendor or brand characteristics.

To expand the pool of studies, searches with other search strings
were carried out in the same two databases (see the supplementary
file, Table S1). Following the same procedure described above, two pa-
pers were retained. Finally, this initial sample of 13 papers was supple-
mented with cross-references (Thome-Ortiz, 2016). Thirteen journal
papers referenced by the other included papers were added. With
these additions, 26 papers (29 studies) composed the final sample.

Empirical papers (n = 21) were coded for the attributes analyzed,
countries, methods used, sample size, product type, and findings. Con-
ceptual or review papers (n=5) were not coded, but their conclusions
were included in the findings. In the supplementary file, Table 2 com-
piles the coded empirical papers.

Two-thirds of the papers (17 out of 26) were published in the last
five years, which shows the increasing interest in the topic and in the
variety of journals covering it (see the supplementary file, Tables S3
and S4). Most studies focused on a particular product, be it food (13)
or cleaning or beauty products (9); 9 studies examined a generic
consumer product. Color (9),materials (8), origin (6), vendor character-
istics (5), and imagery (4)were the attributesmost analyzed separately.
Quantitative methods were primarily used, mainly experiments (16)
followed by surveys (6). Additionally, interpretive methods (5), mixed
method (1), and free choice profiling (1) were used.

3. Results

The synthesis of existing evidence is organized into two subsec-
tions: first, the cues used by consumers to assess product greenness
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are presented; second, the theories and methods used in past studies
are briefly described.
3.1. Cues used by consumers to assess product greenness

Consumers consider product greenness based on five iconic cues or
product attributes. The results are coincident across methods and coun-
tries (see a visual summary in Fig. 1), which attests to the robustness
and generalizability of the findings.

Six studies also examined how consumers interpret environmental
claims alongside iconic cues. These are identified with an asterisk (*)
in Fig. 1; details are provided in Table S2 in the Supplementary file
and are explained in Section 3.1.6.

3.1.1. Packaging color
Consistent findings across methods (experiments, surveys, and

interpretive) and countries (from the US to different European
countries and South Africa) lead to the conclusion that products
with earth-colored packaging (i.e., green, white, or brown) are per-
ceived as eco-friendlier than products with bright-colored packag-
ing (e.g., red) (e.g., Herbes et al., 2020; Magnier and Schoormans,
2017).

This finding is attributed to the fact that universally “earth” colors
symbolize nature and therefore activate impressions of sustainability
(Labrecque and Milne, 2013). The color green has long been used as a
marketing tool to depict “environmental friendliness”; for this purpose,
it has become “embedded in the schema of environmental responsibil-
ity” so that it triggers perceptions of eco-friendliness (Pancer et al.,
2017). In contrast, bright colors evoke “strength,” and inferences of
strength correlate negatively with sustainability perceptions (Magnier
and Schoormans, 2017).

Recent studies have examined which of these earth colors better
conveys the notion of greenness (Samaraweera et al., 2021). Comparing
green and white packaging, this study showed that a green color might
perform better than gray/red but can convey eco-friendliness less than
white. Other studies (Pancer et al., 2017; Seo and Scammon, 2017) did
not include white packaging in their stimuli.
Fig. 1. Delineation of the cues used by consumers.
Note: The following references appear in Fig. 1 and not in the text: Boz et al., 2020; Carroll and
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3.1.2. Packaging imagery
Imagery comprises images and photographs depicted on the pack-

aging. Nature-related imagery was examined in three studies that
used different stimuli and reached contradictory conclusions. Magnier
and Crié (2015) concluded that “Photographs – e.g., Trees, leaves,
meadows…” and “Images – e.g., Terms or symbols inherent to the pro-
tection of the environment, hand-made drawings …” evoke eco-
friendliness. Similarly, Steenis et al.'s (2017) experiment concluded
that nature imagery drove perceptions of eco-friendliness. However,
contrary to previous results, a recent study (Samaraweera et al., 2021)
compared two forms of nature-related imagery (flowers vs. leaves) ver-
sus no images. They found that consumers did not interpret flowers or
leaves as cues of greenness. This contradictory evidence shows that
it is unclear which imagery features are crucial to driving greenness
perceptions.

3.1.3. Packaging material
This is one of the fundamental cues used by consumers to categorize

a product as environmentally friendly (Dam, 1996): consumers almost
exclusively refer to the packaging material when they are asked to
freely report what attributes they pay attention to when assessing the
eco-friendliness of products (Dam, 1996; Magnier and Crié, 2015).
Moreover, packaging materials shape not only green perceptions but
also judgments of taste and quality (Steenis et al., 2017).

Although each study is based on different material types and
heterogeneous methods have been used in different studies, some
robust conclusions can be extracted. Findings show that plastic and
metal are usually categorized as less green (e.g., Magnier and Crié,
2015) and paper and glass as greener (Lindh et al., 2016; Steenis
et al., 2017).

Some differences were observed across countries. Herbes et al.
(2018), in their multicounty study, concluded that Germans take more
into account the material itself (and the associated environmental
impacts) to make a green assessment compared to French and North
Americans, whomainly focus on the potential recyclability of packaging
material.

Consumers' evaluation of the environmental superiority of paper
and glass is explained in these studies as reflecting consideration of
Fahy, 2015; Ketelsen et al., 2020; Scott and Vigar-Ellis, 2014; Smithers et al., 2008.

Image of Fig. 1
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the last stages of the product life cycle only. However, the sustainability
of materiality is also affected by the environmental impacts occurring
during extraction, production, and transportation processes.When con-
sumers' green assessment is compared with the objective environmen-
tal performance of these materials, using life cycle assessment (LCA)
(Dam, 1996; Steenis et al., 2017), consumers seem to overemphasize a
portion of materials' environmental impacts (recyclability, biodegrad-
ability, and reuse rate) while disregarding the first stages of the life
cycle. To illustrate, consumers believe that glass is one of themost envi-
ronmentally friendly materials, whereas LCA shows the opposite
(Steenis et al., 2017). These authors, in addition, refer to lay beliefs as
a tentative explanation for explain why consumers make assessments
that are not aligned with the actual environmental footprint of the
product (“consumers rely on their own lay beliefs and can be easily
misled by salient cues”) (p. 26).

3.1.4. Origin
For consumers, origin encompasses production location (local, re-

gional, national, overseas) and country of origin (Feldmann and
Hamm, 2015). However, “local” seems to be phenomenologically
assessed by consumers, and a standardized local label does not exist
(Feldmann and Hamm, 2015). Nevertheless, studies typically use objec-
tive measures of localness based on the distance between producer and
(i.e., miles or kilometers) or political boundaries (e.g., states, provinces,
countries) (FeldmannandHamm, 2015). Consumers believe that locally
grown products are green (Feldmann and Hamm, 2015; Lazzarini et al.,
2017). Moreover, products produced using traditional, “crafty,”manual,
or nonindustrialmethods or emphasizing “freshness” and “naturalness”
(i.e., pesticide-free) (e.g., Autio et al., 2013; Bazzani and Canavari, 2017)
are also perceived as green even when they are produced farther away.

LCA studies partly corroborate this belief: local food products are
more environmentally friendly than imported products, mainly due to
the transport mode and distance (Jungbluth et al., 2000; Stoessel et al.,
2012). However, choosing local products is insufficient to ensure the
low environmental impact of a consumed food (Röös and Karlsson,
2013). The product category (Jungbluth et al., 2000), seasonality
(Stoessel et al., 2012), and farming system (e.g., Meier et al., 2015)
also determine the food's environmental footprint. For instance, domes-
tic vegetables and fruits are only the most environmentally friendly op-
tion when they are in season and are produced using environmentally
friendly production systems. Lazzarini et al. (2017) attributed these re-
sults to consumers using the “our own country is best” heuristic and
stressed that although consumers' heuristic may result in accurate sus-
tainability estimations, it can also result in systematic mistakes regard-
ing sustainability assessment.

3.1.5. Vendor characteristics
In past studies, brand size, brand visuals (shape of brand logos) and

auditory features (brand names) have been examined as cues of green-
ness. Regarding brand size, niche brands—small brands with a green
product portfolio—are perceived as eco-friendlier (Scekic and Krishna,
2021; Wood et al., 2018). Products from large corporations are consid-
ered less green than those produced by niche companies. This percep-
tion is said to be driven by two beliefs. First, the lay belief in the
Omnivore's Dilemma (Pollan, 2009)—the belief that there is tension be-
tween the logic of nature and the logic of human industry—explains
why many consumers believe that a large company cannot have sus-
tainability commitments to the same extent as a small business. Second,
the zero-sum thinking about the product's efficacy trade-off, a vestige of
greenwashing (Nyilasy et al., 2014), may also guide the use of this cue.
Zero-sum thinking explains that consumers weigh multiple attributes
when categorizing a product, and some can be in tension, for example,
attributes related to product performance and attributes associated
with the social good of the product (Lin and Chang, 2012; Luchs et al.,
2010). Forty-one percent of consumers believe that environmentally
friendly products are less effective than regular products (Pickett-
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Baker and Ozaki, 2008). When a company intentionally makes an envi-
ronmentally friendly product, consumers assume that resources are
taken away from product quality and are therefore less likely to pur-
chase the product when the environmental benefit is not a priority
(Newman et al., 2014). In parallel, in the 1990s, some companies
adorned their packages with (sometimes spurious) green claims
(Wood et al., 2018); the superficiality of many products touted as
green became apparent to consumers, which produced a backlash
against greenwashing. Therefore, when consumers contrast perfor-
mance and environmental claims, they may attribute to large ven-
dors a greenwashing intention and discount the credibility of the
green attribute (Wood et al., 2018). In sum, because consumers “can-
not believe that large corporations can achieve the level of environ-
mentalism that is possible for smaller operations” (Wood et al.,
2018, p. 8), they interpret small company size as a cue of greenness.

Scholarship on inferences from brand size also shows that small
companies are perceived as more socially responsible (Green and
Peloza, 2011; Yang et al., 2020). Similarly, studies examining percep-
tions of local food have shown that products sold by small, independent
producers are also perceived as eco-friendlier even though theymay be
located at a greater distance from the consumer (e.g., Granvik et al.,
2017; Ostrom, 2006). This is due, as stated above, to consumers' con-
flation of the attributes of a product as local, traditional, sold by small
producers, and eco-friendly.

The shape of brand logos is used as a cue about product eco-
friendliness; rounded brand logos convey product greenness better
than squared logos (Meiting and Hua, 2021). This judgment occurs in
low-involvement green products where consumers do not allocate too
many cognitive resources to process information and trust peripheral
cues more when assessing the products (Atkinson and Rosenthal,
2014; Sengupta et al., 1997). The shape of logos acts as a heuristic cue
about the product, and rounded logos operate subtly to communicate
greenness. One possible explanation is that the association between a
rounded shape and greenness might intrinsically exist in human intui-
tion (Meiting and Hua, 2021). Women are stereotypically thought to
be warmer than men; thus, feminine attributes (such as a round
shape) symbolically convey the idea of caring (Meiting and Hua, 2021;
Slepian and Galinsky, 2016) and, by extension, greenness.

Similarly, brand names' auditory features convey the eco-
friendliness of the brand via metaphorical associations (Joshi and
Kronrod, 2020). Silent consonants in brand names (e.g., /k/, /p/, /t/), in
contrast to voiced consonants (e.g., /b/, /d/, /g/), are more effective in
suggesting environmental friendliness because silent consonants relate
to human characteristics (e.g., good-heartedness, purity or honesty)
that are metaphorically identified with environmental friendliness.

3.1.6. Combination of cues
Although most of the studies examined one isolated cue, it is worth

mentioning that three papers (Herbes et al., 2020; Magnier and Crié,
2015; Samaraweera et al., 2021) examined a combination of two cues.
Although these studies did not discuss how these cues combine to pro-
duce a final greenness assessment, their approach provides conclusions
about the interaction of some cues. Herbes et al. (2020) concluded that
French consumers relymore on packaging color andmaterial to catego-
rize products as green. Magnier and Crié (2015) found that consumers
considered green products to be those with earth-colored packaging,
packaging or logos with natural imagery, and recyclable, biodegradable,
or reusable packaging materials. Samaraweera et al. (2021) established
that nature-related imagery on packaging does not influence the overall
eco-friendliness assessment; only color labels influence this perception.

Six studies included indexical and iconic cues and studied how con-
sumers interpret greenness (see Table S2 in the supplementary file).
The findings of these studies show that consumers look for congruency
between some iconic cues such as color and packagingmaterials and in-
dexical cues; to illustrate, when a green color and an eco-label are
displayed together, consumers overcome the ambiguity and are better



Fig. 2. Theoretical foundations of the studies.
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able to categorize a product as green (Magnier and Schoormans, 2017;
Pancer et al., 2017; Seo and Scammon, 2017). Thus, fluency or congruity
among cues (Lee and Labroo, 2004) seems to be relevant for the catego-
rization of the greenness of a product (Magnier and Crié, 2015). How-
ever, there are other cues, such as origin (Lazzarini et al., 2017) and
brand size (Wood et al., 2018 S1), where congruency with eco-label is
not fundamental to assess the product as green; in fact, the diagnosticity
of these cues seems greater than the diagnosticity of the eco-label: local/
national products are perceived as more sustainable regardless of the
environmental claim, and products sold by niche brands are assessed
as greener than products sold by non-niche brands regardless of envi-
ronmental claim.

In sum, past scholarship shows that consumers pay attention to cues
that have limited bearing on the environmental footprint of products,
such as packaging color or imagery. Because cues seemingly irrelevant
to assessing eco-friendliness are used, consumers may perpetuate con-
fident choices in believing that these purchases are green. Indeed, stud-
ies have found that there is a positive relation between the green
perception of products and purchase intent (Lee et al., 2020), although
other variables (i.e., green perceived value, green perceived risk, prod-
uct availability, consumer motivation, consumer literacy) (Chen and
Chang, 2012; Rokka and Uusitalo, 2008) may also influence the final
purchase. However, evidence in this regard is inconclusive. Nguyen
et al. (2020) explored consumer purchase behaviors in six focus groups
in Vietnam, concluding that price is a barrier to buying eco-friendly
products, as consumers demand the same price as for noneco-friendly
alternatives. However, in Sweden, Lindh et al. (2016) affirmed, through
a survey, that 86 % of Swedish consumers are willing to pay more for
eco-friendly packaging. Table S2 identifies these two studies.

To conclude, it goes without saying that it is misguided to categorize
a product as green based on earth-colored packaging or designs with
natural landmarks and animal imagery since packaging design has no
bearing on the product's environmental footprint. Similarly, the logo
shape, the letters of a brand, or the company size have little relationship
with the actual greenness of a product. Moreover, consumers incor-
rectly assess glass and paper as themost environmentally friendly pack-
agingmaterial, whereas life cycle assessments (LCAs) show thatmetal is
eco-friendlier than what consumers believe (e.g., Dam, 1996; Herbes
et al., 2018). Regarding origin, consumer categorization is partly consis-
tent with LCA showing that local products are eco-friendlier than
imported products, mainly due to fewer resources used in the transpor-
tation phase (Lazzarini et al., 2017). However, in the case of food, prod-
uct category, seasonality, and farming system significantly affect its
greenness and need to be considered to establish whether local implies
greener (Lazzarini et al., 2017). However, consumers do not seem to use
these cues to make eco-friendliness assessments.

3.2. Review of theories and methods

After examining the theories used in existing papers (only ten pa-
pers draw from a theory), we classified them depending on the focus
of inquiry into theories concerning “what” product attributes con-
sumers look at to make the overall judgment and “how” consumers in-
terpret these cues to make the overall judgment (Fig. 2). Table S2
depicts a detailed compilation of theories found in past studies.

3.2.1. Theories on “what” consumers look at to make the judgment
To explain “what” consumers look at, cue utilization theory (Olson

and Jacoby, 1972; Olson, 1978) has been predominantly used. Accord-
ing to this theory, a product is a bundle of cues. Consumers ascertain
and evaluate material and/or symbolic cues (e.g., color, logo shape, or
brand name) based on the cues' predictive and confidence values
(Olson and Jacoby, 1972). The predictive value of cues is the degree to
which cues are perceived to be associated with specific benefits
(e.g., sustainability or taste). In contrast, the confidence value is the de-
gree to which consumers are confident in making accurate judgments
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based on these available cues. Consumers interpret product attributes
as cues and use them to make inferences or form a judgment of the
product (Olson, 1978), such as their eco-friendliness.

Four studies explicitly refer to cue utilization theory; however, in
one of them, although the theory is mentioned, the hypotheses are
not deductively based on it (Herbes et al., 2020). In the other two
(Pancer et al., 2017; Steenis et al., 2017), research questions are elabo-
rated based on the theory. The remaining studies (13) draw implicitly
on cue utilization theory, although they ground the research on theories
regarding “how,” as described next.

3.2.2. Theories on “how” consumers make inferences from these cues
Different theories have been used to explain “how” consumersmake

inferences from these cues. Five studies explicitly refer tometaphor the-
ories, four studies to symbolism theories, one study to conceptual flu-
ency, and one study to zero-sum thinking. Six studies explicitly refer
to inference theory. However, although the theories are mentioned in
one of these studies, hypotheses are not deductively based on the the-
ory (Magnier and Schoormans, 2017). Several studies draw from more
than one theory.

Metaphor associations theory (Lakoff and Johnson, 1980) describes
how humans naturally associate meanings embedded in our mind
with an expected meaning about objects to make an overall judgment
of the objects. Similar to metaphor theory are symbolism theories. Ac-
cording to these theories, consumers use cues (e.g., sounds, colors, im-
ages, the logo's shape) as symbols when making a judgment. To
illustrate, color symbolism (Labrecque and Milne, 2013) shows that
consumers use color attributes inherent to the stimulus to automatically
produce physiological responses (e.g., red color activates arousal). The
same can be said for image symbolism (Poor et al., 2013), where images
also affect overall judgment, or shape symbolism (Lieven et al., 2015),
where the physical shape of an object also drives the perception of psy-
chological characteristics or psychological characteristics are inferred
from the physical shape of objects. To illustrate, the shape of green
brand logos might influence consumers' green perception through the
mediation of feminine stereotyping.Women are stereotypically thought
to bewarmer thanmen, so feminine attributes are consideredmore ap-
propriate for green brands as they evoke “care” (Meiting andHua, 2021;
Slepian and Galinsky, 2016). Therefore, the association between a
rounded shape and greenness might intrinsically exist in human intui-
tion (Meiting and Hua, 2021), with a rounded shape symbolically con-
veying greenness. To conclude, metaphorical thinking or symbolic
thinking explains why the identified cues are interpreted as repre-
senting greenness: they do so because these cues are associated
with notions of caring or naturalness.

Relatedly, conceptual fluency theory (Lee and Labroo, 2004) high-
lights the relevance of the ease with which the meaning of information
comes to mind. The more fluent or congruent a salient attribute is with
the green concept held by consumers, the more quickly consumers will
focus their attention on it and interpret the attribute as a cue of green-
ness. For instance, conceptual fluency can be achieved by priming
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peoplewith a conceptually related construct, which can lead tomore fa-
vorable evaluations of the subsequently presented target construct. In
this case, conceptual fluency between being round and caring may
explain why consumers perceive brands with rounded brand logos
as greener (Meiting and Hua, 2021).

Complementing these arguments, inference theory (Broniarczyk
and Alba, 1994) demonstrates that in the absence of complete informa-
tion, consumers make inferences from the information available that
they have to make the overall judgment. More specifically, inference
theory explains how consumers “fill in” missing information about
product attributes by relying on other product attributes (Broniarczyk
and Alba, 1994). In this case, consumers would base their overall judg-
ment on inferences from selected cues. For instance, consumers would
assess the overall environmental performance based on a single cue
such as a packaging color, even though this inferencemay be inaccurate.
Finally, the theory of zero-sum thinking (Wood et al., 2018) has been
applied to explain the cognitive tensions or ambivalence observed
between beliefs of product performance and eco-friendliness.

In summary, our limited understanding of why consumers use the
seemingly irrelevant cues outlined in Section 3.2 is due to the “atheoret-
ical” approach in half of the studies. Additionally, the methods used in
past studies may explain why past scholarship does not fully explain
the processes used by consumers to categorize products as green.
Most past studies have used experiments (16) or surveys (6). A minor-
ity of studies have used interpretive (5), mixed (1), and free choice pro-
filing methods (1) (supplementary file, S1). These experiments explain
a causal relationship between the use of a cue and a green assessment
but have fallen short of explaining why this causal relationship exists.
Other studies using surveys and interpretative methods have expanded
our knowledge by explaining the perceptions triggered by particular
cues and how these perceptions result in an overall green assessment.
Nevertheless, this approach is limited, as it does not provide a complete
account of how and why consumers categorize a product as green.

4. Discussion

This study synthesized the five iconic cues that consumers use to as-
sess a product's eco-friendliness: color, imagery, packaging materials,
origin, and brand characteristics. Consumers interpret these cues as di-
agnostic of greenness, whereas diagnosticity refers to a cue's perceived
reliability in discriminating between alternative categorizations
(Richardson et al., 1994).

The review shows that the literature has fallen short of explaining
why consumers pay attention to these seemingly irrelevant cues and
what psychological process guides the categorization process. On the
onehand, our limited understanding of the green categorization process
is due to the predominant atheoretical approach in half of the studies.
On the other hand, studies built on individual theories assessing individ-
ual cues do not comprehensively and holistically explain the process
implicated in the categorization process. Additionally, our synthesis of
past work unveils contradictory and incomplete findings (especially re-
garding the diagnosticity of specific colors or nature-related imagery).
An examination of the conditions that moderate the mechanisms in-
volved in this categorization process is also missing. Therefore, existing
evidence does not provide a complete answer to the issue of green
categorization.

We outline an integrative theoretical framework drawing from
schema categorization theory to provide amore integrative explanation
of how consumers categorize products as green (Cohen and Basu, 1987;
Komatsu, 1992). According to categorization theories, cue diagnosticity
is assessed based on consumers' concepts or mental representations of
categories stored in memory (Hutchinson and Alba, 1991; Komatsu,
1992). A consumer category is a set of products, services, or other mar-
keting entities or events that appear, to the consumer, related in some
way (Loken et al., 2008). The most accepted theory to explain how ab-
stract entities such as “green products” are categorized is schema theory
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(Cohen and Basu, 1987). A schema is an abstract mental structure that
provides a consistent representational structure for abstracted informa-
tion and information about instances (Medin and Smith, 1984). Con-
sumers first create a schema about product categories (Komatsu,
1992), store it in memory (Loken, 2006), and then use it to make
evaluative judgments (Cohen and Basu, 1987; Ratneshwar et al., 1996).

This schema is modulated by lay theories (Medin, 1989) or implicit
associations that can be defined as the individuals' understanding of
the deeper structure of objects and events (Medin and Smith, 1984;
Niedenthal et al., 1999; Wattenmaker et al., 1988). To illustrate, “immi-
grants steal jobs” or “immigrants abuse the welfare system” are lay the-
ories that shape the schema held of immigrants (Boyer and Petersen,
2018); similarly, consumers believe that if the package is slim, then
the brand is high-end, following a lay theory about a person's body
shape and their socioeconomic status (Chen et al., 2020). Beyond its in-
fluence on schema formation, lay theories are implicated in inference-
making processes (Furnham, 1988). Based on this, we propose the
following integrative conceptual framework (Fig. 3).

Our model is based on four fundamental propositions. Consumers
hold a schema ofwhat can be counted as a “green product”; this schema
has been an unmeasured construct in past studies. However, this is a
crucial construct since the green product schema determines which at-
tributes are considered diagnostic cues of greenness (P1) (e.g., green
color). Consumers thus will pay attention to these diagnostic attributes
(Fig. 1) to categorize the product as green.

Lay theories modulate the formation of this green product schema
(P2). If consumers believe that earth-colored packaging signals eco-
friendliness, this is because lay theory has shaped this schema. A poten-
tial lay theory that needs to be empirically tested could be “if it reminds
me of nature, then it is greener.”

Lay theories are used to formulate heuristics (P3). Lay theories and
heuristics are separate constructs. Lay theories are informal or
common-sense explanations that people use in their everyday lives to
make sense of their world, and they usually involve causal knowledge
structures (if–then) (Furnham, 1988); in contrast, heuristics can be de-
fined as “cognitive shortcuts that enable individuals to make evalua-
tions on the basis of one or a few simple rules or cues, thereby
avoiding the processing and time costs related to exploring an exhaus-
tive set of possibilities” (Marsh, 2002. p. 49). It is important to remark
that heuristics are formulated to enable fast and frugal decision-
making (Gigerenzer and Gaissmaier, 2011). Lay theories have been
found to be antecedents of heuristics (Cheng et al., 2017; Gomez,
2013; La Macchia et al., 2016), so that these shortcuts are formulated
on the basis of the beliefs a person holds.

More specifically, lay theories and heuristics can be differentiated
across three dimensions: their number and scope and their degree of
consciousness. Lay theories are limited and consistent across situations
(Furnham, 1988), whereas heuristics may be infinite and applicable to
different domains. For example, the “hard work leads to success” lay
theory leads to the formulation of a “cost–benefit” heuristic (Cheng
et al., 2017) that is subsequently applied as cognitive shortcuts in
many domains, such as consumption (e.g., a bad-tasting medicine is
considered more effective) or workplace (e.g., if you put in the effort,
you will get promoted). Second, lay theories are used unconsciously,
and individuals struggle to articulate them (Furnham, 1988),
whereas heuristics can be used both consciously and unconsciously
(Gigerenzer and Gaissmaier, 2011). To illustrate, Folkes and Matta
(2013. p. 19) empirically demonstrated the lay theory that “gender
expresses itself in a person's output against experiential evidence,”
which is the antecedent of manifold heuristics such as women
being worse drivers than men or women being lost more often
than men (Armstrong and Nelson, 2005). Whereas individuals may
report the latter belief or heuristic, the lay theory on which this heu-
ristic is based is less accessible to the conscious mind.

Past work has suggested that the use of heuristics may explain why
consumers categorize products as green. We claim that a focus on lay
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theories provides a higher-order explanation (Komatsu, 1992) for these
heuristics. For example, the “small = green” heuristic proposed by
Wood et al. (2018) could emanate from a general lay theory of group
size (La Macchia et al., 2016), where small groups are considered trust-
worthy and benevolent, warm, easier to influence, more cohesive and
cooperative. Therefore, this lay theory may allow consumers to formu-
late a set of heuristics so that the size of a group/brand is used as a
fast and frugal shortcut to categorize a product as green. In other
words, whereas the lists of heuristics used by consumers in green prod-
uct categorization may be infinite (e.g., craftsman = green, Judge et al.,
2020; local = green Lazzarini et al., 2017), these heuristics or rules of
thumb are anchored in a limited set of lay theories that provide the
if–then content (Cho and Schwarz, 2008).

Moreover, heuristics are based on metaphors and symbols, as
shown in Section 3.2. To illustrate, the packaging color provides a
heuristic that helps quickly categorize the product as green. Earth
colors are a symbol of nature, and what reminds us of nature is con-
sidered greener (Steinhart et al., 2014). Thus, the lay theory “if it re-
minds me of nature, then it is greener” determines that earth colors
form part of the green product schema and provides a heuristic
that assists in interpreting the product attributes and making a
quick categorization (if it has an earth-colored packaging, then it is
green). Thus, lay theories directly or mediated by heuristics deter-
mine or guide the inferences made by consumers when interpreting
product attributes (P4).

Building on this integrative conceptual framework, a research
agenda is presented around seven themes grouped into two blocks,
namely, (1) Lay theories and (2) Attributes. Each of these research
themes is explained in turn (see the summary in Table 1).

The first block of research questions revolves around questions on
lay theories. First, future empirical work should empirically identify
the lay theories influencing consumers' assessment of eco-friendliness.
Research on how lay theories influence consumers' decision-making is
Table 1
Future research lines.

Lay theories Empirically identify the lay theories modulating the formation of green
consumer product schema.
Explicate how eco-friendliness lay theories are formed.
Establish under which circumstances consumers are more (less) reliant
on sustainability-related lay theories to make this assessment.
Test effective interventions to halt the inaccurate categorization of
green products.

Attributes Disambiguate conflicting findings regarding color and
nature-related imagery.
Identify other attributes that may be considered diagnostic of
product greenness.
Examine how different cues combine to make an overall
assessment and the psychological mechanisms followed to resolve
contradictions among cues.
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scant, and the bulk of research examines the influence of lay theories
on health choices (Raghunathan et al., 2006). However, it is relevant
to know which lay theories guide the categorization of products as
green, especially for policy-making against greenwashing: if manu-
facturers' tapping into these lay theories may lead consumers to
make an inaccurate green assessment (Deval et al., 2016). Therefore,
policy-makers are called to educate consumers to avoid misinterpre-
tations and set clear rules for the industry. If lay theories are repeat-
edly activated, their salience increases as they are more accessible to
individuals (Levy et al., 2006) and thus will be increasingly used,
thus perpetuating a vicious cycle. It is also relevant for consumers
to be equipped with this understanding, which may help them to
make better decisions.

As a second avenue for future research, we propose to examine how
eco-friendliness lay theories are formed. Lay theories emerge as a result
of four different processes: induction or experience; construction or in-
ference and deductions from observations; analogy or extrapolation
from specific encounters; and authority or acceptance of ideas from
others (Furnham, 1988). Future work should focus on these processes
and study the origins of lay theories and how they are developed, as
the variables relevant to their construction may be distinct from one
context to another (Deval et al., 2016).

Third, complementing this, future work should examine when peo-
ple rely more or less on sustainability-related lay theories. Existing evi-
dence shows that individuals' reliance on lay theories is greater when
their prior knowledge is limited (Haws et al., 2017). Lay theories are
also more likely to be in operation when individuals have limited time
and/or dedicate little search effort to choosing a brand or product
(Chen et al., 2020). Furthermore, reliance on lay theories is higher
when the activated lay theory matches the stimulus message; in this
case, consumers' product perceptions tend to be more favorable
compared to the situation where the lay theory and the stimulus
are mismatched (Haws et al., 2017; Steinhart et al., 2014). Thus,
the less prior knowledge, the less time, and the higher match be-
tween lay theory and the stimulus message, the higher reliance on
lay theory. These insights from other domains should be confirmed
in the context of this study.

Finally, future work should test effective interventions to halt the
inaccurate categorization of green products. For example, in the ex-
periment reported by Ferrara et al. (2020), most consumers were
open to considering an eco-friendly packaging material once they
were informed about its environmental footprint and reassured
that this material had no negative bearing on the organoleptic qual-
ities of the product. Thus, studying the design of consumer education
initiatives that can deactivate the reliance on lay theories in green
product categorization is a matter of further research.

Concerning attributes, three future inquiry lines are proposed.
First, we recommend deepening the study of cues to obtain more ev-
idence about what product attributes are found to be diagnostic of

Image of Fig. 3


A. Larranaga and C. Valor Sustainable Production and Consumption 34 (2022) 518–527
eco-friendliness. For example, the diagnosticity of packaging colors
is unclear since some studies find that green color is more diagnostic
than gray/red but is less able to convey greenness when compared to
white (Samaraweera et al., 2021). Therefore, is white the new
green? Similarly, regarding the nature-imagery features shown in
Subsection 3.1.2, it is still unclear which nature-related images are
associated with eco-friendlier perceptions, as studies have found
contradictory evidence (Pancer et al., 2017; Samaraweera et al.,
2021).

Not only is it necessary to resolve past contradictory evidence
but also to determine whether other attributes may be considered
diagnostic. For instance, packaging size has gone unexamined. Be-
yond packaging cues, other perceptual cues in communication
stimuli, such as the background used in advertisements (urban
background vs. natural landscapes), could affect the greenness
assessment. Similarly, further work could study whether other
concepts such as “natural” or “healthy” and the cues used to assess
them may also affect the categorization of green products (Etale
and Siegrist, 2021).

Third, futurework should study howdifferent cues combine tomake
an overall assessment. Products have multiple attributes (Orth and
Malkewitz, 2008), but most past studies have only examined one of
these attributes simultaneously, thus failing to explain how different
cues are integrated to make an overall judgment. As a result, we ignore
which attributes consumers prioritize to assess product greenness.
Drawing on centrality theory (Gershoff and Frels, 2015; Sloman et al.,
1998), future work should discern whether there is a central attribute
that conditions the assessment (Veryzer, 1999). Additionally, a future
line of inquiry should focus on how weights are assigned to each attri-
bute depending on its association with the category (Cohen and Basu,
1987; Loken et al., 2008).

Moreover,more evidence is needed to understand how the green as-
sessment is affected by contradictory iconic cues and how consumers
assess the product's greenness when faced with contradictory indexical
and iconic cues. It is also key to understand whether some irrelevant
cues are more diagnostic than others, as this may serve as the basis to
set clear rules for the industry to prevent greenwashing.

5. Conclusion

This literature review provides theoretical and practical implica-
tions. Regarding the theoretical implications, the proposed integrative
theoretical framework could inspire further research to advance our
knowledge of consumers' categorization of products as green. Extend-
ing this line of research is also necessary for regulators and policy-
makers who, building on this knowledge, can design consumer educa-
tion campaigns that enable product choices with lower environmental
footprints. Policy-makers can also promote good industry practices
and design policies that set clear rules for the industry to avoid green-
washing; indeed, there is high potential for greenwashing insofar as
producersmaymatch their packaging design to consumers' lay theories
to favor an inaccurate categorization. This review also provides valuable
insights for consumer and sustainable consumption educators to com-
mit to ethical practices and can help consumers to avoidmisperceptions
of environmentally friendly products.
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