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Abstract

While there exists recent research about greenwashing in the context of branding and
product packaging as well as advertising, we investigated greenwashing detection
depending on the cues colour and price of the product itself. We hypothesized: The more
the product cues fit to the mental representation of the corresponding category-prototype of
bio (or non-bio) products, the more likely consumers classify the product to that category,
are confident with the classification-decision and actually get deceived. In two studies,
female consumers were asked to classify actual bio and actual non-bio fashion products
from online shops as bio or faked bio. The bio-typicality of the colour of the product
(Studies 1 and 2) and the price-level of the product (Study 1) were systematically varied.
According to our assumptions, the probability to classify a product as bio or non-bio was
higher when these product cues fitted to the expected status of the product. Furthermore,
consumers reached higher classification accuracy when the colour (and the price) of the
product fitted the actual status of the product. Unexpectedly, effects were independent
from consumers’ varying ecological context experience. Concluding, consumers got
“successfully” greenwashed by just a bio-typical product colour and a high price what
highlights the importance of stronger political regulations in the B2C sales market.

Keyword Greenwashing detection - Visual product cues - Match fit bias - Consumer
classification judgment behaviour - Eco fashion - Consumer experience

Theoretical Background

In 2010, publications of the Intergovernmental Panel on Climate Change (IPCC) showed

a rapid increase in global temperature, strongly influenced by anthropogenic factors,
mainly caused by globalization and the consumption of first world countries (Hegerl et al.,
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2010; Lynas et al., 2021; Valodka et al., 2020). One example is the fashion industry (Fisher
et al., 2008; Marcketti & Karpova, 2020; Moglia, 2018). The environmental impacts of the
fashion industry comprise 8-10% of global CO, emissions, meaning four —five billion tons
annually (Quantis, 2018); in 2020, textiles demanded 27% of greenhouse gas emissions in the
European Union (European Environment Agency, 2022). The fashion industry is particularly
responsible for a major water consumption, ranking textiles in the third place after food on the
first and recreation and culture on the second place. Just by EU-27 households, this indicated
about 4,000 million m* of blue water to produce and handle textiles purchased only in 2020.
Also in its impact on land use, fashion is on third place (after food and housing), meaning
400m? per person (8%) (European Environmental Agency, 2022). By including the whole
life cycle of a fashion product, this industry is especially fast what results in lots of waste
in a short time and accounts for 35% of primary microplastic released into the environment
(Niiniméki et al., 2020; European Parliament, 2022). Accordingly, in December 2015, 195
countries determined common strategy targets for reducing greenhouse gas emissions via
The Climate Protection Agreement (Paris Agreement) (United Nations, 2015). Therefore,
environmental protection has become a central topic of regional and global importance
(Kaiser et al., 1999; Ripple et al., 2021; Schlichting, 2013; Tang et al., 2004).

Consequently, with the wish to counteract climate change by a more environmentally
sustainable life style, an increased interest in ecological products among consumers
is obvious (Baiardi & Morana, 2021; Baum, 2012; Imkamp, 2000; Organic Trade
Associations, 2020). A study by Kleene et al. (2020, p. 23) showed that 42% of German
consumers found it very important to buy fashion environmentally friendly or fair
produced (in comparison, only 18% regarding electronics). Fashion companies respond to
this trend with the development of sustainable products (e.g., Nike; DeLong, 2009; Textile
Exchange, 2021) and the communication of their sustainable activities (Leonidou et al.,
2011; Reilly & Larya, 2018; Yang et al., 2017).

Greenwashing

Such marketing is called green advertising. Green advertising functions as a promotional
message adapted to the needs and wishes of environmentally conscious consumers (Karni
et al., 2001; Zinkhan & Carlson, 1995). Research shows that environmental advertisement
and ecological packaging is positively correlated with purchase intention among socio
demographically differing consumers (Ansar, 2013). With the establishment of more
environmental importance and the need of companies to adapt come benefits in claiming
products as ‘“green,” even if they are not (e.g., Aggarwal & Kadyan, 2014; Lyon &
Montgomery, 2015). This deception strategy is called greenwashing, and can be defined as
“[t] he act of misleading consumers regarding the environmental practices of a company or
the environmental benefits of a product or service” (TerraChoice, 2009; de Freitas Netto et al.,
2020). In other words, companies exploit consumers that want to buy environmentally friendly
products by deceiving them with greenwashing strategies for increasing the companies’
profit. In line, advertising execution focuses on how a message is presented, rather than what
the message is about (Stanton & Burke, 1998). In the context of green advertising, with the
strategy of executional greenwashing, images, sounds, symbols, and colours are deployed for
misleading concerning ecological benefits (Parguel et al., 2015). Using implicit references
to nature, with, for example, cues like natural colours, can deceive consumers by subtly
triggering inferences to the prototype of the product category bio (Sundar & Kellaris, 2017).
This connection is known as nature imagery (Hartmann et al., 2013) and can “successfully”
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raise consumers’ perception of a brand’s ecological image (Parguel et al., 2015). In a sum,
with greenwashing, companies want to raise their profit by making use of the consumers’
heightened interest in pro-environmentally friendly shopping while not selling products that
actually protect the environment. In a total, this inhibits counteracting the anthropogenic
reasoned climate change. Within the present two studies, we want to investigate on which level
of product communication it is needed to prevent consumers to not fall for greenwashing by
examining the influence of the colour and the price of the product itself on classifying the
products as bio or non-bio.

Consumers’ Greenwashing Detection

Rosch (1978) pointed out a category as a mental collection of objects that appear to be
related in some way. When consumers classify a product, they search for information to
judge if the product fits to an expected category (prototype) or not. To categorize the new
representation and to make inferences about the product, they transfer information from
that category to the novel item and compare it with the perceived cues (Murphy & Ross,
1994; Noseworthy et al., 2012; Stayman et al., 1992; Sujan & Bettman, 1989). The higher
the perceived fit between a cue and a category, the more likely the classification into the
corresponding category, particularly when motivation and processing intensity are low
(Isen & Shalker, 1982; Sanbonmatsu & Fazio, 1990; Schwarz & Bless, 1992). Research
pointed out that especially visual (and emotional) aspects of “green” campaigns can
strongly enhance positive attitudes towards a brand (e.g., Hartmann et al., 2016; Hartmann
& Apaolaza-Ibafiez, 2009; Matthes et al., 2014; Xue & Muralidharan, 2015). As a visual
aspect, the colour green is often used for executional greenwashing (Pospichalova,
2013). Green can be associated with concepts related to nature (Clarke & Costall, 2008;
Lichtenfeld et al., 2012) and environmental friendliness (Lim et al., 2020).

When manipulating advertisements’ claims with natural or green coloured visuals,
consumers got greenwashed regarding the product’s environmental effort and properties (Seo,
2010; Krafft & Saito, 2014). In addition, Xue and Muralidharan (2015) found an increased
perceived brands’ environmental effort for four different products by advertisements with
only green coloured visuals. In a further study, the effect was strengthened by the additional
combination with an environmental claim. Under these conditions, there was no difference in
greenwashing between green coloured visuals and no visuals; revealing claims as determining
factor. But were they absent, green colour also enhanced the consumers’ perception of the
brands’ environmental effort. Concerning packaging, Seo and Scammon (2017) did not find
effects for the influences of the colour green on the perceived brands’ environmental impact
(fictitious brand of an energy drink). However, combined with an environmental claim, the
perceived environmental impact was increased compared to when the same environmental
claim was presented with the colour red.

While there is research investigating the influence of colours in advertisement and
packaging on the increase of the perceived environmental effort of the product or its brand,
by our knowledge, no research on the influence of the colour of the product itself on falling
for greenwashing deception exists so far. Targeting the B2C sales market opportunities
of products that all consumers buy and that come in different product colours and with a
variety of prices, the fashion industry is focused. Nearly the same everyday life product,
for example, a long sleeve, is offered in a variation of production possibilities (e.g., bio
versus non-bio), colours, and prices. From a practical buying behaviour perspective, so the
probability to fall for greenwashing by product colour and product price is heightened when
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shopping fashion. In line with the research on advertisements and packaging, we assumed
that consumers are influenced by the colour of the product in classifying a product as bio or
non-bio. Products with typical bio colours (e.g., green; e.g., Lim et al., 2020) would more
likely be judged as bio products than products with non-typical bio colours (e.g., red; e.g.,
Seo & Scammon, 2017) (colour-bias-hypothesis).

Furthermore, bio-fashion often comes in a premium, above-average price segment (Nimon
& Beghin, 1999; Roberts, 1996), for example, due to higher costs of organic raw materials
that implicate lower CO, emissions compared to synthetics like polyester (Altenbuchner
et al., 2017; Brito et al., 2008; Casadesus-Masanell et al., 2009; Delate et al., 2020; Ellen
MacArthur Foundation, 2017). In line, bio-fashion is also perceived by the consumers as
more expensive than mainstream fashion (Kozar & Hiller Connell, 2017; Niinimiki, 2009).
Additionally, (high vs. low) price information can influence the perception of (high vs. low)
quality regarding virgin wool blazers (Rao & Monroe, 1988). Combining the increased trend
of an environmentally friendly purchasing behaviour with the perception of higher quality by
higher prices, it is not surprising that some consumers are not averse to pay more for mighty
environmentally sustainable fashion, especially women (Laroche et al., 2001). The higher
the sales price, and the lower the original production costs, the higher the companies’ profit.
With a product that actually does not fit bio standards, but gets sold for a price that justifies an
actual “green” production, greenwashing becomes profitable. Therefore, we decided to also
investigate the influence of price information on greenwashing detection ability. We assumed
that classification of products as bio or non-bio also depends on the price of the product.
Products with high prices (e.g., 150 Euros) would more likely be judged as bio products than
products with low prices (e.g., 50 Euros) (price-bias-hypothesis).

By assuming a crucial role of product colour and product price in judgments about
if a product is bio or non-bio, this judgmental bias should lead to higher classification
accuracy when the colour of the product, bio-typical or non-bio-typical, fits to the actual
status of the product, bio versus non-bio. So, we further assumed that consumers are more
accurate in classifying bio and non-bio products when the actual status of the product
(bio vs. non-bio) and the colour of the product (bio-typical vs. non-bio-typical) fit. For
example, we expected an actual bio product with a typical bio colour (e.g., green) would
be classified more accurately than an actual bio product with a non-typical bio colour (e.g.,
pink) (colour-fit-accuracy-hypothesis). Also, we expected a higher probability to classify
bio and non-bio products accurately when the actual status of the product (bio vs. non-bio)
and the price of the product (high vs. low) fit. For example, an actual bio product with a
high price (e.g., 150 Euros) would be classified more accurately than an actual bio product
with a low price (e.g., 50 Euros) (price-fit-accuracy-hypothesis).

When Consumers Are Confident with Classification

Greenwashing is “successful”’, when consumers get deceived. The assessments of the
probability that a statement is correct are known as confidence judgments (Fischhoff
et al.,, 1977). By our knowledge, there is no research about confidence for judgments in
the specific field of greenwashing. As indirect reference, Choshaly and Tih (2015) offered
a positive correlation of consumer confidence and beliefs towards eco-labelled products
with the intention to purchase such eco-labelled products (see also Choshaly & Tih,
2017), what let assume that consumers who are highly confident that a product is bio
also show a heightened probability to get deceived. The higher the confidence in a false
classification decision, the more probable it is that the decision would be made and so for
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example an actualnon-bio product be judged as a bio-product. From a general perspective,
confidence decisions can be explained by the sensory sampling model (Juslin & Olsson,
1997). It assumes balance or consistency of the information in the sensory trace as
underlying decision mechanism. Furthermore, the higher the proportion of impressions that
support the decision, the higher the confidence of that decision. Concluding, low variance
of impressions (high consistency) increases the confidence that a decision is correct and
high variance decreases it. An example of the explained mechanism are findings by Boldt
et al. (2017). Participants had to judge the average colour (either red or blue) of eight
colour-shapes simultaneously arranged to each other in a circle around a fixation point.
Each stimulus was shown for 160 ms, and judgment had to be made in a speed response
(limit of 1,500 ms). After the next 600 ms, the participants stated how confident they
were with unlimited response time. The confidence in judging was greater the lesser the
variability of colours was across the shapes (lesser variance from average colour).

Based on this reasoning, we expected higher confidence in classification decisions when
the colour of the product (bio-typical vs. non-bio-typical) and the price of the product (high
vs. low) are consistent and lower confidence when both are not consistent. In detail, we
assumed higher classification confidence regarding bio-typical coloured products with high
prices and non-bio-typical coloured products with low prices. In contrast, for bio-typical
coloured products with low prices and non-bio-typical coloured products with high prices,
we expected lower classification confidence (colour-price-fit-confidence-hypothesis).

How Classification Accuracy Correlates with Judges’ Experience

By having focused on how consumers get greenwashed, also the perspective on what can
help against this deception has to be investigated. Literature showed that especially women
who tend to buy “green” are more skeptical towards “green” advertising (Shrum et al.,
1995). Following, someone could hypothesize, these with ecological orientated (shopping)
situations experienced consumers have a higher ability to detect the greenwashing
deception (see Blair et al., 2010; Reinhard et al., 2013b; Stiff et al., 1989). There is
little research investigating the influence of the concept experience on greenwashing
detection with mixed results (Parguel et al., 2015; Schmuck et al., 2018a, b). According
to Schmuck and colleagues (2018b), detecting greenwashed advertisements for coffee and
a cleaning product (Study 2, manipulated claims and visual backgrounds) did not depend
on neither environmental concerns nor environmental knowledge for German consumers.
Environmental knowledge was measured with multiple-choice answer options regarding
at first the pro-environmental meaningfulness of some presented symbols, second the
most important source of air pollution, and third the recyclability of some products.
These measurements do not depict a specifically contextual operationalization regarding
the presented products. Given a more specifically contextual measurement, there are
some indirect results from consumer psychology regarding the use of price-information
for product quality judgment. Consumers highly familiar and low-familiar with women’s
blazers (knowledge about brand names, store names, technical terms, and appropriate usage
situations) used (high vs. low) price information for (high vs. low) quality assessment of
virgin wool blazers, and moderately familiar consumers did not (Rao & Monroe, 1988).
Further indirect evidence can be provided by also mixed results in the field of lie detection.
Some research did not find higher deception detection ability by experts like employment
interviewers (Reinhard et al., 2013a) or, in forensic, police officers, detectives, judges, and
psychologists (Aamodt & Custer, 2006).
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Focusing on sports (Mann et al., 2007) and medicine and transportation (Gegenfurtner
et al., 2011), meta-analyses of eye-tracking studies indicated that experts are faster and
more accurate in picking up relevant perceptual cues than non-experts. Furthermore, in the
explained study by Rao and Monroe (1988) showing a labelled blazer, price information
was only used by low-familiar consumers for quality assessment, indicating the use of
rather meaningful attributes under high familiarity. As an additional indirect reference,
Lim et al. (2020) found out that (manipulated) heightened persuasive knowledge decreased
positive attitude towards an advertisement with green elements and an environmental
product claim. As the main direct reference, Parguel et al. (2015) measured context-specific
knowledge (average carbon emission required for all new passenger cars by 2015 by the
European Automobile Manufacturers Association agreement) to find out the influence
of a greenwashed advertisement for a new automobile on the perception of a brand’s
ecological image. When presenting executional elements evoking nature (green plants)
with environmental performance indicator information (CO, consumption per km), only
non-experts were influenced.

The present paper addresses the issue by measuring individual environmentally
orientated experience in a context specific way. Consumers experienced with behaving
environmentally friendly and with buying bio should know that cues like colour of the
product and price of the product can vary across different products and therefore use
the deceiving cues for a classification judgment as bio or non-bio less. Concluding, we
developed the experience-accuracy-hypothesis: Individual environmental experience
correlates positive with the ability to correctly classify bio and non-bio products.

Study 1
Method
Participants

A total of 120 German women participated. They were recruited on the campus of the
University of Kassel and via online social media. We tested only female participants and
so presented only female long sleeves because of gender differences in clothes shopping
and online shopping behaviour, inter alia indicating women as main purchasers of clothes
(Hansen & Mgller Jensen, 2009; Laroche et al., 2001; Lee, 2009; Pentecost & Andrews,
2010; Stuart, 2019). The mean age was 24.64 years (SD=5.14, between 18 and 57 years;
two participants did not report their age but did confirm they were older than 18 years).
55.00% university students, 33.33% with university degrees, 5.83% students in school,
and 5.83% finished apprenticeship. 7.50% were without an own income, 3.33% had less
than 250€ per month, 25.00% between 250€ and 500€, 47.50% 500-1,000€, 11.67%
1,000-1,500€, 4.17% 1,500-2,000€, and 0.83% more than 4,000€. Participants were
recruited for a study on “Eco fashion.” The Study lasted approximately 15-20 min. No
incentive was offered for participation.

Post hoc power analysis (G*Power; Faul et al., 2007) for repeated measures, within
factors MANOVA with a=0.05 and the lowest effect size found in Study 1 f=0.46 (see
results colour-price-fit-confidence-hypothesis, np2=0.18) for eight groups and two
measurements with 120 participants yielded an actual power of 1.
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Design and Conditions

The experiment was a computer-based laboratory study with a 2 (status of the product:
bio vs. non-bio) X 2 (colour of the product: bio-typical vs. non-bio-typical) X 2 (price of the
product: high vs. low) within-subjects design (see also Appendix A, Table A.1).

Stimulus Material

We chose (pictures of) long sleeves as our stimulus material because they passed our
methodological criteria of counterbalancing status, colour, and price of the product.
Levine et al. (2021) showed that by a minimum of 20 stimuli, the classification accuracy
measurement gets valid. Following, we collected 32 long sleeves from real online shops,
16 actual bio (bio-labelled 100% bio textiles) and 16 actual non-bio products (not bio-
labelled and not 100% bio textiles, matching the design of the equivalent bio product). We
based our criteria for “bio textiles” on the European Commission’s strategy and action plan
for a sustainable and circular European bioeconomy (2018) that defines the bioeconomy
as using renewable biological resources from the lands and sea. Our selection included
long sleeves with bio-typical colours and non-bio-typical colours counterbalanced. In
the bio-typical colour condition, we chose long sleeves with colours that occur typically
in nature and so are assumed to match, in face validity, to a stereotypical perception of
bio (Hartmann et al., 2013; Parguel et al., 2015). The bio-typical colours chosen were
anthracite, beige, black, brown, grey, green, khaki, and white. For non-bio-typical colours,
we selected long sleeves in artificial and intensely gaudy colours (blue, orange, pink, red,
rose, turquoise, violet, yellow). For each colour, two long sleeves were picked, one actual
bio and one actual non-bio product. Both bio and non-bio long sleeves had comparable
mean actual prices in Euros (bio: M =90.64, SD=32.16, non-bio: M =96.50, SD="78.78).
High priced were half of the bio long sleeves (M =115.84, SD=22.85) and half of the
non-bio long sleeves (M =145.45, SD=282.65). The other half of the bio long sleeves
(M=65.44, SD=15.60) and the non-bio long sleeves (M=47.54, SD=31.47) were low
priced. To control other possible influences than our hypothesized colour and price of the
product, long sleeves with comparable cut designs were chosen and their labels removed.
Further, the positioning of the photograph of the long sleeves (from the front) as well as the
backgrounds (white) were standardized. All pictures were relatively adapted into a height
of 400px. Information about the original price was added on the top right side of each
picture (see also Appendix A, Table A.1).

Procedure

First, we thanked the participants and instructed them to treat all tasks with attention
and conscientiousness. After signing an informed consent, they were asked about socio-
demographics, including gender, age, educational status, and income.! Within-subject, a
short informational text followed about the development of an ecological market and that
deception strategies exist in declaring products as bio, also on some female long sleeves

! Results of the control variables (socio-demographics, political orientation, attention-check, and NFC) can
be found for Study 1 in Appendix D and for Study 2 in Appendix F.
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(Appendix B.1). With this background information we first clarified the relevance of the
following task and helped to explain why participants had to detect deception (necessary to
measure deception detection accuracy), and second, raised the motivation for the deception
detection. Next, participants were instructed to uncover the fraud created by mislabelling.
They were told that they will be presented 32 women’s long sleeves, all of which have
been passed off as bio products. Participants were instructed to judge, if these 32 presented
female long sleeves were actual bio or non-bio. Then participants were informed about
receiving feedback regarding the number of correctly classified long sleeves at the end of
the Study (see also Appendix B.1).

All participants were shown all long sleeves one after another in randomized order.
Under each presented long sleeve, participants judged it as “bio” or “non-bio” and rated on a
percentage scale (from 0% =not all sure to 100% = completely sure) how confident they were
with their decision (e.g., Li & Mattson, 1995). After this task, as a control variable, participants
were asked about their political orientation (for detailed measure of political orientation for
both studies, see Appendix C.1). Moreover, as a control variable, individual differences in
cognitive motivation (Need for Cognition; Cacioppo & Petty, 1982) were accessed with the
German short version of the Need for Cognition Scale by Bless et al. (1994).!

Next, general ecological behaviour was gathered with the General Ecological Behavior
Scale (GEB scale) (Kaiser et al., 1999; Kaiser & Wilson, 2004). We chose this scale to
attempt a measurement of behaviour rather than attitude because these both often are not
directly related (Carrigan & Attalla, 2001; Crommentuijn-Marsh et al., 2010; Kaiser et al.,
1999; Sheeran et al., 1999; Joergens, 2006). The GEB scale comprises items measuring
ecological behaviours as well as counterpart (non-ecological) behaviours. An adapted
German version by Arnold et al. (2018) in the original 38 items length by Kaiser (1998)
without prosocial behaviour items (8 items) was used. So, participants were shown 30
items (e.g., “I buy articles in refill packs,” or with reversed polarity, “For long vacations
[6 h car trip or more] I take the plane”), and had to rate these on a 5-point Likert scale
(1=never and 5=always). There was also an option to respond with “no answer”; as the
authors suggested, participants were instructed to choose this option when the item did not
fit to the participants’ actual life situation. For example, someone with no driver’s license
could not really state something about driving style. Following Tang et al. (2004), attention
check items were displayed (for detailed measure of attention check of both Studies see
Appendix C.2).> Next, manipulation check was accessed. Participants decided for each
of the 16 used colours if they perceived them as more likely non-bio-typical (chosen) or
bio-typical (not chosen): “Which of these colors do you tend to NOT associate as Bio?
(multiple choice)”.

Participants were also asked to describe in their own words which classification strategy
they used to identify the products as bio or non-bio “What do you think with which
characteristics did you try the most to identify a long sleeve as Bio or non-Bio?”. As a
control variable, to check whether participants had an idea about the hypotheses of
the Study, the following question was answered by the participants: “Do you have an
assumption what the study was about?”. Then participants got feedback about the number
of correctly as bio and non-bio classified long sleeves. Finally, information followed that
the shown long sleeves were only declared as faked bio labelled for the Study, not actually

2 For the results of the classification strategy, see Appendix E (Study 1) and Appendix F (Study 2). Across
both Studies, supplemental analyses of the reported classification strategies yielded no significant correla-
tions with judgmental bias, classification accuracy, and classification confidence. For detailed results see
Table E.1 (Study 1) and Table F.1 (Study 2).
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faked bio labelled. Participants received a thank you, and the researchers’ e-mail addresses
were offered to direct questions.

Results
Classification of Colours

In line with our assumptions, pink (80.00%), violet (60.83%), turquoise (59.17%), yellow
(43.33%), orange (43.33%), rose (42.50%), and red (40.83%) were perceived as non-bio-
typical. As expected, black (23.33%), white (13.33%), grey (10.83%), green (10.00%),
anthracite (7.50%), beige (7.50%), khaki (5.83%), and brown (5.00%) were less often
judged as non-bio-typical colours. Unexpectedly, blue was also less often judged as non-
bio-typical colour (24.17%).

Judgmental Bias

Overall, participants judged 46.98% (SD=13.30%) of the products as bio. This differed
significantly from 50%, #(119)= —2.49, p=0.014, 95% CI [44.57, 49.38], d¢ppen= —0.23,
indicating a bias for “non-bio.”

According to our colour-bias-hypothesis, a 2x2 ANOVA for repeated measurements
with the independent variables colour of the product (bio-typical vs. non-bio-typical)
and price of the product (high vs. low), and the dependent variable judgmental bias (bio
judgments, in percentage) yielded a significant main effect for manipulation of colour of
the product, F(1, 119)=104.58, p<0.001, np*>=0.47. Products with bio-typical colours
were significantly more often classified as bio (M =56.72%, SD=16.75%), 95% CI [53.69,
59.75] than products with non-bio-typical colours (M=37.24%, SD=17.06%), 95% CI
[34.16, 40.32], dpyy oot =0.76.

Furthermore, in line with the price-bias-hypothesis, a significant main effect for
manipulation of price of the product on judgmental bias was found, too, F(1, 119)=117.84,
p<0.001, np*>=0.50. Products with high prices were significantly more often classified
as bio (M=57.24%, SD=18.83%), 95% CI [53.84, 60.64] than products with low prices
(M=36.72%, SD=14.62%), 95% CI [34.08, 39.36], dgy; pp=0.81. There was no
significant interaction between manipulation of colour of the product and manipulation of
price of the product on judgmental bias, F(1, 119)=0.33, p=0.570, np>=0.00 (see also
Fig. 1).

Classification Accuracy

Overall classification accuracy was 55.83% (SD=7.70%), significantly different from
chance level (50%), 1(119)=8.30, p <0.001, 95% CI [54.44, 57.22], d¢pj.n=0.76.

A 2x2x2 ANOVA for repeated measurements with the independent variables status
of the product (bio vs. non-bio), colour of the product (bio-typical vs. non-bio-typical),
price of the product (high vs. low), and the dependent variable classification accuracy (in
percentage) was run. According to the colour-fit-accuracy-hypothesis, the analysis yielded
a significant interaction for manipulation of status of the product and manipulation of
colour of the product, F(1, 119)=104.58, p<0.001, np*>=0.47. We found significantly
higher classification accuracy for actual bio products with bio-typical colours (M =62.71%,
SD=20.88%), 95% CI [58.94, 66.48] than for actual bio products with non-bio-typical
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100 ~ High price
90 - T M Low price
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Products judged as bio (%)
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Color

Fig. 1 Means in percentage of products judged as bio depending on colour and price of the product. Error
bars represent the standard deviation of means

colours (M=42.92%, SD=21.48%), 95% Cl [39.03, 46.80], dgy 00 =0.57 (see also
Table 1). Furthermore, classification accuracy was lower for actual non-bio products with
bio-typical colours (M =49.27%, SD=20.32%), 95% CI [65.23, 71.65] than for actual non-
bio products with non-bio-typical colours (M =68.44%, SD=17.75%), 95% CI [45.60,
52.95], dgyg, poor= —0.59 (see also Fig. 2).

In line with the price-fit-accuracy-hypothesis, the analysis further yielded a significant
interaction for manipulation of status of the product and manipulation of price of the
product on classification accuracy, F(1, 119)=117.84, p<0.001, np2:0.50. Classification
accuracy for actual bio products with high prices was significantly higher (M =60.00%,
SD=21.60%), 95% CI [56.10, 63.90] than for actual bio products with low prices
(M=45.63%, SD=19.62%), 95% Cl [42.08, 49.17], dry ,0,=0.42 (see also Table 1).
Classification accuracy for actual non-bio products with high prices was significantly lower
(M=45.52%, SD=22.50%), 95% CI [41.45, 49.59] than for actual non-bio products with
low prices (M=72.19%, SD=15.92%), 95% CI [69.31, 75.06], dgy, poot="0.76 (see also
Fig. 3).

Moreover, the analysis yielded an unexpected significant interaction for manipulation of
colour of the product and manipulation of price of the product on classification accuracy,
F(1, 119)=19.63, p<0.001, np>=0.14. Products with bio-typical colours and high
prices were classified significantly more accurately (M =55.94%, SD=16.28), 95% CI
[52.99, 58.88] than products with non-bio-typical colours and high prices (M =49.58%,
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Fig.2 Means in percentage of accurately classified products depending on status and colour of the product.
Error bars represent the standard deviation of means

SD=15.71), 95% CI [46.74, 52.42], dgy; poo=0.21. Products with bio-typical colours and
low prices were classified significantly less accurately (M =56.04%, SD=16.04), 95% CI
[53.14, 58,94] than products with non-bio-typical colours and low prices (M=61.77%,
SD=13.19), 95% CI [59.39, 64.16], dpy, pool = —0.19. Furthermore, also not assumed, a
significant main effect for manipulation of status of the product on classification accuracy
was found, F(1, 119)=6.19, p=0.014, np2=0.05. In line with the judgmental bias,
participants classified actual bio products less accurately (M =52.81%, SD=16.24%), 95%
CI [56.24, 61.46] than actual non-bio products (M =58.85%, SD = 14.44%), 95% CI [49.88,
55.75], dgu, poor=—0.13. In addition unexpectedly, there was a significant main effect
for manipulation of price of the product on classification accuracy, F(1, 119)=19.07,
p<0.001, np?>=0.14, indicating significantly higher classification accuracy for products
with low prices (M =58.91%, SD=18.75%), 95% CI [50.69, 54.84] compared to products
with high prices (M=52.76%, SD=11.48%), 95% CI [57.05, 60.76], dgy;, poor=0.20.
No significant main effect for manipulation of colour of the product was found, F(1,
119)=0.05, p=0.827, np*=0.00, drut, poor=0.02. Finally, no significant three-way
interaction emerged, F(1, 119)=0.33, p=0.570, np2=0.00.
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Fig.3 Means in percentage of accurately classified products depending on status and price of the product.
Error bars represent the standard deviation of means

Classification Confidence

We found no significant correlation between overall classification confidence and overall
classification accuracy, indicating that judges who felt confident in their classification
decision were not better in classifying products as bio or non-bio correctly, r(118)= —0.07,
p=0.463.

To test our colour-price-fit-confidence-hypothesis, a 2x2x2 ANOVA for repeated
measurements with the independent variables status of the product, colour of the product,
and price of the product and the dependent variable classification confidence (in percentage)
was run. In line with our assumption, a significant interaction for manipulation of colour of
the product with manipulation of price of the product on classification confidence emerged,
F(1, 119)=25.51, p<0.001, np*=0.18. As expected, classification confidence was
significantly higher for products with non-bio-typical colours and low prices (M =62.26%,
SD=19.35%), 95% CI [58.76, 65.75] than for products with non-bio-typical colours and
high prices (M=56.64%, SD=19.71%), 95% CI [53.08, 60.20], dgy; 0, =0.92 (see also
Table 1). Contrary to our assumptions, for products with bio-typical colours and high
prices, classification confidence was not significantly higher (M =59.16%, SD=18.77%),
95% CI [55.77, 62.55] than classification confidence for products with bio-typical colours
and low prices (M=58.79%, SD=18.31%), 95% CI [55.48, 62.10], dgy; 0, =0.07 (see
also Fig. 4).
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Fig.4 Means in percentage of classification confidence for bio and non-bio long sleeves depending on col-
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Unexpectedly, a significant main effect for manipulation of status of the product on
classification confidence was found, F(1, 119)=26.76, p<0.001, np2=0.18. Classification
confidence was significantly higher for actual non-bio products (M=60.68%, SD=18.07%),
95% CI [57.41, 63.95] than for actual bio products (M=57.75%, SD=18.40%), 95% CI
[54.42, 61.07], dry, pou=1.38. Moreover, results yielded a s1gn1ﬁcant main effect for
manipulation of price of the product, F(1, 119)=12.96, p<0.001, np>’=0.10, indicating
significantly higher classification confidence for low prices (M=60.52%, SD=18.19%), 95%
CI [57.24, 63.81] than for high prices (M=57.90%, SD=18.63%), 95% CI [54.53, 61.27],
dry, poor=0.79. Unexpectedly, a significant interaction for manipulation of status of the
product and manipulation of price of the product on classification confidence emerged, F(1,
119)=24.18, p<0.001, np*=0.17. Classification confidence was significantly lower for actual
non-bio products with high prices, (M=58.02%, SD=19.18%), 95% CI [54.55, 61.48] than for
actual non-bio products with low prices (M=63.34%, SD=18.88%), 95% CI [60.00, 66.68],
dryt, por=—0.89. For classification of actual bio products with high prices, classification
confidence (M=57.78%, SD=18.98%), 95% CI [54.35, 61.21] did not significantly differ from
classification of actual bio products with low prices (M =57.71%, SD=19.00%), 95% CI [54.28,
61.15], dgy, pooy=0.02. As expected, there was no significant main effect for mampulatlon
of colour of the product on classification confidence, F(1, 119)=0.51, p=0.478, np*=0.00,
drug, poor=—0.16. Furthermore, manipulation of status of the product and mampulatlon of
colour of the product did not interact significantly, F(1, 119)=3.46, p= 0 056, np>=0.03. No
significant three-way interaction was found, F(1, 119)=3.50, p=0.064, np*>=0.03.
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Experience and Classification Accuracy

In this Study, experience was measured with the GEB scale (Cronbach’s a=0.74;
M=3.95, SD=0.41). Following Kaiser and Wilson (2004) and Arnold et al. (2018),
who developed and validated the scale, for data-analysis, item responses were recoded
into a dichotomous format whereas never, seldom, and occasionally were combined
as indicators of noncompliance with environmental protection. Offen and always were
combined to indicate compliance with environmental protection, resulting in M =69.59%
(SD=13.93%). Against our experience-accuracy-hypothesis, GEB rates and overall
classification accuracy did not correlate significantly, 7(118)=0.11, p=0.239. In detail,
no significant correlation between GEB rates and detecting actual non-bio products was
found, r(118)=0.15, p=0.113. Also, no significant correlation between GEB rates and
identifying actual bio products, r(118)=—0.03, p=0.773 emerged. So, participants
got deceived by executional greenwashing independent from their self-ratings in general
ecological behaviour.

Discussion

Overall, participants were skeptical about if a product was actually a bio product and
categorized more products as non-bio than as bio, showing a small judgmental bias for
“non-bio” in our detection task. Most importantly, participants used the cues colour
and price of the product for their classification judgments as expected in the colour-
bias-hypothesis and the price-bias-hypothesis. In detail, judges classified with higher
probability bio-typical coloured and high priced products as bio compared to non-bio-
typical coloured and low priced products. While the effect size of the colour of the product
on the judgmental bias was medium, we found a strong effect of the price of the product on
the judgmental bias.

Overall classification accuracy showed participants were significantly better than chance
in deception detection (55.83%), with a medium effect size. Classification of non-bio
products was more accurate than classification of bio products, in line with the judgmental
bias (for “non-bio”) — thus, classifying accurately as non-bio compared to bio was more
probable. Furthermore, the colour-fit-accuracy-hypothesis and the price-fit-accuracy-
hypothesis were confirmed with medium effect sizes. We found higher ability to classify
a product correctly as bio or non-bio when the fit of the colour of the product and the
price of the product to the stereotypical mental category of bio and non-bio matched the
actual status of the product (bio/non-bio). In line with our assumptions, for example, an
actual bio product with a bio-typical colour and a high price was classified more accurately
than an actual bio product with a non-bio-typical colour and a low price. So, consumers
were influenced by the bio-typicality of the colour and the level of the price of the product
in their classification judgments which further lead to higher classification accuracy when
these fitted to the actual status of the product (and lower by misfit). Concluding, consumers
used the colour and the price of the product for their classification judgment of products
what leaded to a differential classification accuracy.

Results regarding our colour-price-fit-confidence-hypothesis emerged a large effect
size for higher classification confidence when colour and price of the product fitted both
the stereotype of the category non-bio compared to only colour (non-bio-typical) fitted
to category-stereotype, but not price (high). If the products had a bio-typical colour, no
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significant difference between combinations with a high or low price was found. A main
effect for product price offered significantly higher classification confidence for low prices.

Furthermore, results did not confirm our experience-accuracy-hypothesis. No
correlation between GEB and classification accuracy was found. This indicates that
consumers’ highly experienced in general ecological behaviour were not better than
such low experienced consumers in classification accuracy and so also got greenwashed.
According to our not confirmed experience-accuracy-hypothesis, limitations of the
GEB scale are discussed. At first, the GEB scale tries to control influences of incidental
ecological behaviour with the answering option of “no answer” when an item does not fit
to a life situation. For example, in the authors’ opinion, someone without a driver’s license
could not give an answer about driving style. But, “[...] someone who usually behaves
very unecologically may, for whatever reason, not drive an automobile, a behavior that is
commonly difficult not to carry out” (Kaiser et al., 1999, pp. 6-7). In this case, inferentially,
behaviour that implies avoiding car use is environmentally friendly — independent from
whether someone holds a driver’s license. “No answer” in this case does not measure the
real behaviour, rather an influence of intention as one requirement for behaviour. Intentions
and real behaviour are not the same and often not connected (e.g., Norberg et al., 2007).

Furthermore, the chosen product colours did not totally fit to the expected categories of
bio-typical and non-bio-typical. For example, blue was categorized comparable to black
(bio-typical), although we assumed it would be perceived as non-bio-typical. As a last
criticism at this point, presented bio products were “only bio.” A problem of bio fashion, as
used in this Study, is that it does not automatically implicate to fulfil ecological or fairness
standards. Some products can be ecological in one aspect while failing to meet ecological
standards in other aspects (Tang et al., 2004).

In further research, it is thinkable to choose ecological products under stronger criteria,
not only produced with biomaterial, but rather fulfilling ecologically sustainable standards
stronger. Next, the categorization of blue as bio-typical or non-bio-typical colour should
be examined again. Also, an investigation with other products, for example, accessories, is
advisable, when researching in a fashion context. A next aspect should be a more detailed
measurement of ecological orientated behaviour experience including the specific context
and situation (e.g., Blair et al., 2010; Reinhard et al., 2013b). This perspective is in line
with assumptions of context influences as an important impact on behaviour by the theory
of planned behaviour (Ajzen, 1991, 2002): “[...] who tends to behave ecologically on a
very high level across different behaviors, may fail to recycle newspapers, even though this
behavior is easy to carry out” (Kaiser et al., 1999).

To replicate our hypotheses with different stimulus material (other fashion items),
a second study was conducted. In Study 2, we varied the colour of two different fashion
product types (T-shirts and backpacks), again using actual bio and actual non-bio products
(now under stronger criteria) and asking participants to classify the actual status of the
products. In Study 2, we tested the colour-bias-hypothesis, the colour-fit-accuracy-
hypothesis, and the experience-accuracy-hypothesis. These hypotheses were expected
independent from the type of the product.
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Study 2
Method
Participants

A total of 304 subjects were recruited online via social media and started to participate,
whereas 274 stated to be female. Parallel to Study 1, again only women were analyzed
(Hansen & Mgller Jensen, 2009; Lee, 2009; Pentecost & Andrews, 2010; Stuart, 2019).
Of these 274 females, data of 32 more participants were excluded because they stated to
be under 18 years old. Three more participants dropped out because of data use rejection,
and 36 more because of not completing the classification task. The final sample analyzed
in Study 2 included N=203 female Germans with a mean age of 27.31 years (between
18 and 60 years, SD=9.05; 40.39% with university degrees, 35.96% university students,
4.43% students in school, 3.45% in apprenticeship, 13.30% finished apprenticeship, and
2.46% had just school degrees). 7.39% were without an own income, 5.42% had less
than 250€, 14.29% between 250€ and 500€, 26.60% 500-1000€, 12.81% 1000-1500¢€,
12.32% 1500-2000¢€, 11.82% 2000-2500€, and 9.35% 2500€ or more income per month.
Participants were recruited for a study on “Eco fashion.” The Study lasted approximately
10-15 min. No incentive was offered for participation.

Post hoc power analysis (G*Power; Faul et al., 2007) for repeated measures, within
factors ANOVA with ¢=0.05, correlation among repeated measurements #(201)=0.573,
and the lowest effect size found in Study 2 f=0.67 (see results colour-bias-hypothesis,
np*>=0.31) for eight groups and two measurements with 203 participants yielded an actual
power of 1.

Design and Conditions

Study 2 was conducted online with a 2 (status of the product: bio vs. non-bio) *x2
(colour of the product: bio-typical vs. non-bio-typical) X2 (type of the product: T-shirt vs.
backpack) within-subjects design (see also Appendix A, Table A.2). Type of the product
was included as a stimulus replication factor.

Stimulus Material

Parallel to Study 1, 32 products were selected from real online shops. One-half of the
T-shirts and one-half of the backpacks were ecologically sustainable (certified, ecologically
sustainable, and fair production) and the other half not. We chose products with bio-typical
colours and non-bio-typical colours. For the bio-typical colour condition, chosen products
were in the colour range brown/green/grey/mint, associated with concepts related to nature
(Clarke & Costall, 2008; Lichtenfeld et al., 2012). Blue, orange, pink, and yellow products
were chosen as non-bio-typical coloured ones, due to being assumed as artificial, bright,
and non-natural looking. For each colour, we picked two T-shirts and two backpacks, one
actual bio and one actual non-bio. Only products in a constant price segment (T-shirts
approx. 20€; backpacks approx. 100€) were selected. We chose T-shirts with comparable

3 In Study 2: “bio” equivalent to “ecologically sustainable”.
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cut designs and backpacks in a rectangular format, and digitally removed the labels. The
photographed position of the T-shirts and the backgrounds (white) of all products were
standardized. Each backpack was presented from the front and in a standing position while
some photos pictured the backpacks lightly tilted to the left and others lightly tilted to the
right (see also Appendix A, Table A.2).

Procedure

Up to the classification task instructions, the procedure was parallel to Study 1. Here, the
informational text included the term “ecologically sustainable.” The task instruction was
to detect the mislabelling of 16 female T-shirts and 16 backpacks that all were declared
as ecologically sustainable. Again, feedback of correctly classified products followed (see
Appendix B.2). We presented all 16 female T-shirts in randomized order and then all 16
backpacks in randomized order. Parallel to Study 1, participants judged the products,
here, if they were “sustainably produced” or “not sustainably produced,” and rated the
confidence of their classification decision®. Questions about the applied German political
party and political orientation, same as in Study 1, followed.

Now, differing to Study 1, we used four scales for our experience measurement, focusing
on an ecologically sustainable fashion market context. Answers were given on a 6-point
Likert scale (1 =do not agree at all and 6 =agree completely). The first scale by Shrum
et al. (1995) measured green purchase behaviour (GPB) with four items, each containing
one statement (e.g., “When I have a choice between two equal products, I purchase the one
less harmful to the environment.”). The second scale was based on Niiniméki (2010) and
subsequently modified to a more manageable scale by Geiger and Keller (2018), measuring
fashion purchase criteria (FPC) with six statements. All statements began with the words
“When shopping for clothes, I pay attention to... (e.g., ‘...the working conditions under
which they have been produced.’).” The third scale measured participants’ subjective
knowledge about ecologically sustainable T-shirts and backpacks (SKS). This scale
by Flynn and Goldsmith (1999) contained five items and can be applied to any area of
knowledge. For example, one item was called “Among my circle of friends, I’'m one of the
experts on ecologically sustainable T-Shirts” (for backpacks: “Among my circle of friends,
I’'m one of the experts on ecologically sustainable backpacks.”). The fourth scale referred
to fashion purchase behaviour (FPB) (Koszewska, 2013). Each of its five items contained
two poles with one statement each. Between the two poles, there were six gradations with
a possibility to estimate to what extent one agreed with one or the other pole. For example,
“I never check for the producer country” (1), and the opposite pole, “T always check for the
producer country” (6).

Then, parallel to Study 1, the attention check and the manipulation check followed. In
the manipulation check here, the colour classification question was about blue, brown,
green, orange, pink, red, and yellow. Red was added due to the backpacks being reddish
pink and the T-shirts rose pink. Finally, the same two open questions as in Study 1
followed, et cetera.

4 Given that for classification confidence in Study 2 no Hypothesis was proposed, these results can be
found in Appendix G.
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Results
Classification of colours

As assumed, the colours pink (94.39%), red (48.47%), and orange (49.49%) were
categorized as not ecologically sustainable. Further in line with our assumptions,
brown (5.10%) and green (4.08%) were categorized less as not ecologically sustainable.
Unexpectedly, blue (23.47%) and yellow (19.90%) were for most of the participants not
perceived as not ecologically sustainable.

Judgmental Bias

Overall, participants judged 44.94% (SD=16.55%) of the products as ecologically
sustainable. This value was significantly different from chance level (50%), 1(202)= —5.13,
p<0.001, 95% CI [41.75, 46.33], d¢,pen=—0.31, indicating a bias for “not ecologically
sustainable.” This judgmental bias was found for T-shirts (M=43.90%, SD=19.55%;
difference from chance level, #(202)= —4.44, p<0.001 [43.99, 46.61], dc,p.n= —0.31)
and for backpacks (M=44.18%, SD=18.38%; 1(202)= —4.51, p<0.001 [41.64, 46.72],
dehenz —0.31).

In line with our colour-bias-hypothesis, a 2x2 ANOVA for repeated measurements
with the independent variables type of the product (T-shirt vs. backpack), and colour of
the product (bio-typical vs. non-bio-typical), and the dependent variable judgmental
bias yielded a significant main effect for manipulation of colour of the product, F(1,
202)=91.08, p<0.001, np?>=0.31. Products with bio-typical colours were significantly
more often classified as ecologically sustainable (M=49.85%, SD=19.68%), 95% CI
[47.12, 52.57] than products with non-bio-typical colours (M=238.24%, SD=17.63%),
95% CI [35.80, 40.68], dgy, pooi=0.73. As expected, there was no significant main effect
for manipulation of type of the product (T-shirt vs. backpack) on judgmental bias, F(1,
202)=3.38, p=0.067, np*=0.01, dry, poor=0.02. Moreover and also as assumed, no
significant interaction between manipulation of type of the product and manipulation of
colour of the product was found, F(1, 202)=0.34, p=0.559, np2=0.00 (see also Fig. 5).

Classification Accuracy

Overall classification accuracy across both types of the products (M =51.15%, SD=28.78%)
was not significantly different from chance level (50%), #(202)=1.87, p=0.062, 95% CI
[49.94, 52.37], d¢ypen=0.13. In detail, classification accuracy for T-shirts (M=49.14%,
SD=11.42) was not significantly different from chance level, #202)= —1.08, p=0.283,
95% CI [47.56, 50.72], d¢ypen= —0.08. In contrast, classification accuracy for backpacks
(M=53.17%, SD=11.08%) was significantly different from chance level, #(202)=4.08,
p<0.001, 95% CI [51.64, 54.701, d¢ppen=0.29.

A 2x2%x2 ANOVA for repeated measurements with the independent variables type of
the product (T-shirt vs. backpack), status of the product (bio vs. non-bio), colour of the
product (bio-typical vs. non-bio-typical), and the dependent variable classification accuracy
(in percentage) was run. According to our colour-fit-accuracy-hypothesis, there was a
significant interaction between manipulation of status of the product and manipulation of
colour of the product on classification accuracy, F(1, 202)=91.08, p<0.001, np>=0.31.
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Fig.5 Means in percentage of products judged as bio depending on colour and type of the product. Error
bars represent standard deviation of means

Significantly higher classification accuracy was found for actual bio products with bio-typical
colours (M=51.05%, SD=23.98%), 95% CI [47.73, 54.37] than for actual bio products with
non-bio-typical colours (M=39.35%, SD=20.05%), 95% CI [36.57, 42.12], dry; o =0.46
(see also Table 2). Also, as assumed, we found significantly lower classification accuracy
for actual non-bio products with bio-typical colours (M=51.35%, SD=23.06%), 95% CI
[48.16, 54.55] than for actual non-bio products with non-bio-typical colours (M=62.87%,
SD=22.18%), 95% CI [59.80, 65.94], dry;, pooy= — 041 (see also Fig. 6).

In line with the judgmental bias (for “non-bio”), we found a significant main effect
for manipulation of status of the product on classification accuracy, F(1, 202)=26.30,
p<0.001, np?=0.12. Participants classified actual non-bio products significantly more
accurately (M=57.11%, SD=18.82%), 95% CI [54.51, 59.72] than actual bio products
(M=45.20%, SD=18.65%), 95% Cl [42.62, 47.78], dpy 0, =0.20. Moreover, an
unexpected significant main effect for manipulation of type of the product on classification
accuracy emerged, F(1, 202)=16.67, p<0.001, np*>=0.08. Backpacks were classified
significantly more accurately (M=53.17%, SD=11.08%), 95% CI [51.64, 54.70] than
T-shirts (M =49.14%, SD=11.42%), 95% CI [47.56, 50.72], dgy;, poos=0.23. Unexpectedly,
we found a significant interaction between manipulation of type of the product and
manipulation of colour of the product on classification accuracy, F(1, 202)=10.51,
p=0.001, np>=0.05. Backpacks in bio-typical colours were classified significantly more
accurately (M =54.99%, SD=16.52%), 95% CI [52.70, 57.27] than T-shirts in bio-typical
colours (M=47.41%, SD=17.53%), 95% CI [44.99, 49.84], dpy; ;0,1 ="0.26. If the products
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had non-bio-typical colours, classification accuracy for backpacks was not significantly
different (M=51.36%, SD=15.17%), 95% CI [49.26, 53.45] to T-shirts (M=50.86%,
SD=15.31%), 95% CI [48.74, 52.98], dgy; poo=0.02.

As expected, no significant main effect for manipulation of colour of the product on
classification accuracy was found, F(1,202)=0.01, p =0.939, np*=0.00, drut, poor="0-00.
In line with our assumptions, no significant interaction between manipulation of type
of the product and manipulation of status of the product emerged, F(1, 202)=0.05,
p=0.832, np>=0.00. Finally and matching our assumptions, the analysis yielded no
significant three-way interaction, F(1, 202)=0.71, p=0.402, np2 =0.00.

Experience and Classification Accuracy

In Study 2, we used four scales for the experience measurement. All four scales showed
at least acceptable reliabilities (Cronbach’s alphas of GPB: a=0.78, FPC: a=0.88,
SKS with T-shirts: @ =0.85, SKS with backpacks: «=0.84, and FPB: a=0.87). Against
our experience-accuracy-hypothesis, analysis yielded no significant correlations
between classification accuracy and rates of experience measuring scales (see Table 3).
For supplementary analysis, we created a difference score between judgments as bio
for bio-typical coloured T-shirt minus non-bio-typical coloured T-shirts (difference
score T-shirt) and further a difference score for bio-typical coloured backpacks minus
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non-bio-typical coloured backpacks (difference score backpack). No significant®
correlations of difference score T-shirt with the experience measuring scales emerged
[GPB: r(200)=0.17, p=0.015; FPC: r(199)=0.06, p=0.371; SKS with T-Shirts:
r(199)= —-0.08, p=0.288; SKS with backpacks: r(195)=—0.02, p=0.813; FPB:
r(195)=0.07, p=0.357]. Moreover, no significant correlations of difference score
backpack with the experience measures were found [GPB: »(200)= —0.05, p=0.451;
FPC: r(199)=0.06, p=0.438; SKS with T-Shirts: #(199)=0.12, p=0.092; SKS with
backpacks: #(195)=0.07, p=0.311; FPB: r(195)= —0.08, p=0.267].

Discussion

Overall, in our detection task of Study 2, we found a small judgmental bias for “non-bio,”
indicating that participants were skeptical about if a product was an actual bio product. In
line with our colour-bias-hypothesis, participants used the cue colour of the product for
classification judgments (T-shirts and backpacks). For products with a bio-typical colour,
the probability to classify it as a bio product was higher compared to for products with a
non-bio-typical colour, with a moderate effect size.

Overall classification accuracy (51.15%) did not differ from chance level. According to
our colour-fit-accuracy-hypothesis, classification accuracy depended on the fit between the
actual status and the bio typicality of the colour of the product with a small effect size. So,
for example, an actual bio product with a bio-typical colour was classified more accurately
than an actual bio product with a non-bio-typical colour. Concluding, in Study 2, we again
found that the bio-typicality of the colour of the product plays a crucial role in judgments
about if a product is bio or non-bio, also with differing product types of the fashion market.
Therefore, it leads to higher classification accuracy when the bio-typicality (yes/no) of
the colour of the product fits to the actual status of the product (bio/non-bio) and lower
classification accuracy by a misfit of actual product status and product colour.

Against our experience-accuracy-hypothesis, even with ecologically sustainable fashion
market context knowledge measurement, no correlation between experience and classification
accuracy was found. So, differently with varying ecological contexts, experienced consumers
got greenwashed by the colour of the product.

General Discussion

In the presented two studies, the influence of the visual executional greenwashing product
cues colour (Studies 1 and 2) and price (Study 1) on actual deception detection behaviour
was investigated. Based on category inference mechanisms we hypothesized, the higher the
fit between the cues and the mental representation of the corresponding category prototype,
the higher the probability of a classification into the category, so, by no match to the actual
status, the higher the probability of getting deceived (lower classification accuracy). We
further assumed higher confidence in classification decision when both cues fitted to that
category (Study 1). Beyond, we hypothesized less deception for experienced consumers.
Participants judged the products as bio or non-bio depending on the bio-typicality of
the products’ colours and price levels (high price is more likely judged as bio). In line with

5 Because of multiple testing, the niveau of statistical significance was adjusted to the significance level
of <.005.
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previous research, the results of our manipulation checks offered that the colours green and
brown were rated as most typical bio and pink as less typical bio (e.g., Lim et al., 2020; Seo
& Scammon, 2017; Sundar & Kellaris, 2017). So, in terms of our hypotheses, the fitting
of visual cue and mental representation of the stereotype of the category “bio” (/’non-
bio”) was crucial for the classification-decision as bio (/non-bio), what accompanies with
results of research on inference mechanisms (Murphy & Ross, 1994; Noseworthy et al.,
2012; Stayman et al., 1992; Sujan & Bettman, 1989). Therefore, among the previously
known greenwashing influences of packaging and advertisements (de Freitas Netto et al.,
2020; Krafft & Saito, 2014; Lim et al., 2020; Matthes et al., 2014; Parguel, et al., 2015;
Seo, 2010; Seo & Scammon, 2017; Xue & Muralidharan, 2015), also the compositions
colour and price of the product itself can “successfully” greenwash consumers. Overall,
we observed a judgmental bias for “non-bio,” in line with results about skepticism
regarding “green” products (Chen & Chang, 2013; Do Pago & Reis, 2012; Sijtsema et al.,
2016; Zinkhan & Carlson, 1995).

Overall classification accuracy levels across both studies were in line with results in
the field of lie detection (range of 45 to 60%), indicating a general low ability to detect
deception (Aamodt & Custer, 2006; Bond & DePaulo, 2006; Ekman & O’Sullivan, 1991;
Reinhard et al., 2013a; Vrij, 2008). We found that the classification accuracy was increased
when the fit of the visual product cue (bio-typical/non-bio-typical colour; high/low price)
to the stereotypical status of the product (bio/non-bio) matched the actual status of the
product (bio/non-bio). Without this match, consumers got deceived (lower classification
accuracy). Half-way confirming our colour-price-fit-confidence-hypothesis, it was shown
that especially confident with their (failed) classification decision were consumers
regarding non-bio-typical coloured and low priced products. Unexpectedly, there also
was a main effect for price of the product on classification confidence, indicating a low
price as enhancing the confidence. As mentioned before, bio-fashion indeed often comes
in a premium price segment (Brito et al., 2008; Roberts, 1996). Nevertheless, mainly
responsible for a heightened classification confidence was the combination of a non-bio-
typical-colour and a low price, accompanying with the sensory sampling model by Juslin
and Olsson (1997).

As declared in the theoretical background, regarding the correlation between expertise
and lie detection, previous research offered mixed results (Aamodt & Custer, 2006;
Gegenfurtner et al., 2011; Mann et al., 2007; Parguel et al., 2015; Reinhard et al., 2013a;
Schmuck et al., 2018a, b). What can be concluded by our results is that consumers with
self-rated high experience in general ecological behaviour as well as in sustainable
fashion market contexts were not more accurate in classifying the products than such
low experienced consumers. Based on the Studie’s introduction and instruction toward
the respondents, even with the suspicion of greenwashing, experienced consumers were
not able to detect the fraud. On the actual B2C sales market, someone could imagine that
especially these consumers that are environmentally friendly orientated are the main group
of consumers that get greenwashed. In their buying behaviour, they are confronted with
the greenwashing strategies mostly and, as shown by our results, not able to detect the
greenwashing by superficial cues. Underlining this argument, recent results showed that
especially ethically sensitive consumers got greenwashed in their ethicality judgments
regarding a described ethically ambiguous retailing practice (pretested) by the “eco-
friendliness” of the retailer’s brand logo colour (simultaneously presented) (Sundar &
Kellaris, 2017). So, consumer-based efforts to counteract the climate change are not
enough; they rather seem to enable “successful” deceiving strategies what makes political
regulations necessary.
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Our results were found for different fashion products under varying manipulation of the
bio-typicality of the colours of the products (Study 1: clear difference between bio-typical
colours, Study 2: colour range of bio-typical colours). Altogether, the current two studies
verify the issue of executional greenwashing, showing “successful” deception by the colour
(and price) of the product, and further help to understand how people fall for it.

Limitations

Against our assumptions, the colours blue (Studies 1 and 2) and yellow (Study 2) were
apparently perceived as typical bio. Nevertheless, our hypothesized effects were shown.
With a better fit of the colours of the products to the categories bio versus non-bio, one
could expect even stronger effects. Furthermore, our detection task did not represent a real
online shopping situation in a total. Due to the fact that consumers can take a deeper look
on and touch the products after they got delivered, they then have more available criteria
for deciding if a product actually fits bio standards or if it rather is fast fashion. Fast fashion
is characterized by speed, trendiness, and low prices (Carey & Cervellon, 2014; Sheridan
et al., 2006; Watson & Yan, 2013). In detail, this definition does not exclude the fact
of biomaterials. It “[...] seems to be a foggy understanding of what is ‘eco-fashion’ as
a variety of terms have been used such as ethical, organic, green, fairtrade, sustainable,
recycled, re-used, eco etc.” (Cervellon et al., 2010); notably, definitions of these key terms
differ (e.g., Oxford Dictionaries, n.d., Ecofriendly Fashion, 2017) — they are not less
complex, and consumers often are uncertain about their meanings (Brécard, 2017; Sijtsema
et al., 2016). Typically, sustainability is defined across three pillars: an ecological one, an
economic one, and a social one (United Nations, 2005, p. 12). It is difficult to fit these
standards and even more to recognize if a product fits them. For example, while it is true
that fashion produced from 100% bio textiles (Study 1) involves lower CO, emissions in its
whole life cycle (especially focused on longevity and disposal), it does not automatically
implicate for instance being socially fair produced. Furthermore, bio textiles come with
land use and also cause water and energy costs (European Environment Agency, 2022).

The fact that there is confusion about the involved terms encourages successful
greenwashing. It is not surprising that consumers search for cues that can direct these
decisions, especially in an affected situation with low processing intensity (Isen & Shalker,
1982; Sanbonmatsu & Fazio, 1990; Schwarz & Bless, 1992). In online shopping situations,
pictures of the products, but no haptic factors, are available as criteria for the classification
decision. Based on our classification strategy analysis, the look of the material of the
products seems to be used for the classification decision. While we focused our analysis on
the influence of the product colour and the product price, online shops often state written
information about the product material. It is thinkable that with more available product
information, experience could be more beneficial for classification accuracy. At this
point, we have to highlight that our experience measurements were self-ratings. Corral-
Verdugo (1997) concluded that self-reports of ecological behaviour cannot be trusted as
proxies for objective behaviour. In contrast, Gamba and Oskamp (1994) determined self-
report measures as reasonable, accurate indicators of people’s ecological performances in
recycling behaviour.

All in all, our results allow to conclude that for the first judgmental decision in an online
shop where most of the time only pictures and the price information are directly presented,
consumers are not able to detect greenwashing deception.

@ Springer



Detecting Greenwashing! The Influence of Product Colour and... 181

Implications

The features colour and price of the product can be instrumentalized in design to
communicate ecological products on consumer markets more successfully by enabling
fluent categorization inferences (Crilly et al., 2004). Beyond, apparently an analytical
buying by consumers which implicates evaluating the pros and cons of a product related
to its ecological consequences seems advisable for greenwashing detection (Stephens,
1985, p. 60). The online shopping experience might limit this analytical buying strategy
due to only presenting the clothes by pictures and videos. A possibility for differentiated
decision criteria in online shops could be virtual product perception that enables “[...] to
view products from various angles and distances; functional control enables consumers to
explore and experience different features and functions of products” (Jiang & Benbasbat,
2005). This could lead to a more realistic estimation of if the product fits the buyers’ needs
and expectations, what further would minimize the probability that a product would be
returned to the seller and so also minimize additional CO, emissions by the transport and
logistics (Edwards et al., 2010; Frei et al., 2020).

Fortunately, when consumers indeed perceive greenwashing, they negatively judge the
brand of the greenwashed products and further are less interested to buy products from
that brand (Akturan, 2018; Lee et al., 2018; Newell et al., 1998; Roozen & Raedts, 2020).
A public awareness of the existence, causes, and impact of climate change fortunately
exists (Eichhorn et al., 2020). Nevertheless, our results underline that (also specifically
contextual experienced) consumers fall for greenwashing (just by the superficial cues
colour and price of the product and even with a medium motivation to detect deception)
which highlights that political regulations are essential. To enable greenwashing detection,
clear informational details about a product and its attributes is required; research by Yan
et al. (2012) showed that explicit information of environmentally friendly fashion in their
marketing claims can enhance consumers’ positive attitudes regarding the brand, what
further predicted the intention to buy from this brand. Therefore, apparel companies that
sell indeed environmentally friendly products can profit from making their strategies
transparent.

So, a political regulated consistent design of the market communication of a product
with all-encompassing information about lack of toxins, production process, and CO2
emission balance is inevitable (Scammon & Mayer, 1993; Harbaugh et al., 2011). Parguel
et al. (2015) showed that greenwashing by advertising executional elements can be
decreased with the use of a traffic light type of eco-label. Nevertheless, the impact of eco-
labels is influenced multiply, for example, by the knowledge about a label’s statement or
the trust in a label (Thggersen, 2000). To counteract this, political regulations to strongly
prohibit the use of greenwashing evoking elements are necessary. Examples are the
illustration of nature (e.g., plants), natural colours (especially green), putative “eco”-labels,
words/terms connected to associations with environmental friendliness like “natural” and
“biological” et cetera.

Besides, a higher price of “green” fashion seems to be a main factor why people
decide to not purchase (e.g., Chan & Wong, 2012; Eze & Ndubisi, 2013). Detailed
information about the self-reported willingness to purchase in a “green” product gives data
from Miremadi et al. (2012). With an additional 5% in the pricing of a “green” product
(including cars, building materials, electronics, furniture), 70% of the surveyed buyers
answered being d’accord if it meets the same performance standards as the alternative
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“non-green” product. But, with an additional pricing of 25%, only 10% of the consumers
would chose the “green” product.

To sum up, at first, clearness about what guarantees products actually being as much
as possible environmentally sustainable regarding the three pillars of sustainability is
needed, with focus on the whole product life cycle (Spragg, 2017). Second, all including
information to fulfil this has to be communicated to the consumers within a uniform,
understandable format by the whole product marketing, including the advertisements,
the packaging, and the product itself. As third, products not matching the needed criteria
have to be restricted when using known symbols and strategies causing greenwashing.
Otherwise, these companies have to be punished by the government with high fines and
such scandals should be communicated to the consumers while the production and the offer
of actual environmentally sustainable products have to be subsidized much more (e.g., with
the greenwashing fines).

Future Research

Even though no influence of demographics on classification accuracy was found, sample
composition should be mentioned. Mean age was young, and most participants were highly
educated (university students or already with university degrees). However, students are a
relevant group of ecological consumers (e.g., Tang et al., 2004). Furthermore, in Study 1,
even half of the participants answered to be voters of the political party the Greens (more
than half in Study 2), and most participants self-reported to behave ecologically orientated
in everyday life (Study 1). To that end, general ecological behaviour was not correlated
with classification accuracy. Nevertheless, for further research, a more divergent sample is
recommendable, also including male consumers.

Next, the shown scheme of colours perceived as bio/ecologically sustainable or not
should be verified again. To clarify, more detailed questions are thinkable, for instance,
showing participants both answer options (typical/non typical) for each colour. Moreover,
results of the qualitative analysis about the classification strategy let assume that the
structure of the material, form design, and quality could be crucial decision criteria to
further research on. In line, investigating the classification accuracy ability with stimulus
material chosen under another criteria for being an environmental sustainable product than
used in our Studies is advisable as well (Study 1: bio-labelled 100% bio textiles; Study
2: certified, ecologically sustainable and fair production). Nevertheless, if including
material information, even with the possibility to touch the products (as in a shop or
after delivering), it is still assumable that consumers are not able to detect greenwashing.
Actual environmentally sustainable products can come with less material quality than non-
environmentally sustainable premium products. This might be due to recycling materials,
high energy costs that stand against an environmentally friendly production for fulfilling
that high quality, or the fact that such products are still part of a niche that is not developed
as much as the common production of clothes (were quality standards are implemented).

The effects of Study 1 and Study 2 were found on respondents with a medium but not
less average motivation to detect greenwashing. Presumably this level of motivation was
caused by the Studie’s introduction text about greenwashing scandals and the achievement
feedback at the end of the Studies, what also could have influence the negative judgmental
bias (tendency to rather classify as non-bio than as bio). Although the effects were shown
with a medium detection motivation, according to dual process theories, varying the
motivation could be targeted in next research (Chen & Chaiken, 1999; Petty & Brifiol,
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2011). One could assume that consumers get deceived less by the superficial cues of
product colour and price when they are highly motivated to detect greenwashing compared
to being low motivated (Isen & Shalker, 1982; Sanbonmatsu & Fazio, 1990; Schwarz &
Bless, 1992). Different instructions for and outcomes of the greenwashing detection could
address varying motivation.

Also further research should investigate if emotional executional greenwashing
aspects of campaigns affect classification accuracy (Hartmann & Apaolaza-Ibaiiez, 2009;
Hartmann et al., 2016), especially due to effects of mood on category learning (Noseworthy
& Goode, 2011). Research on other products is plausible as well.

In addition, as a main important outcome of executional greenwashing influences, a
measurement of actual purchase behaviour is relevant. Hitherto, literature focused mostly
on purchase behaviour intention and self-rated (fashion) purchase behaviour in general,
not the actual purchase decision, demonstrating a gap (e.g., Aertsens et al., 2009; Akturan,
2018; Albayrak et al., 2011; Auger & Devinney, 2007; Chen & Chang, 2012; Goh &
Balaji, 2016; Schmuck et al., 2018a, b; Shrum et al., 1995; Wan et al., 2012; Yadav and
Pathak, 2017).
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