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RESEARCH ARTICLE

Increasing Advertising Literacy to Unveil Disinformation in Green
Advertising
Brigitte Naderer a and Suzanna J. Opree b

aDepartment of Media and Communication, Ludwig-Maximilians-University Munich, Munich, Germany; bErasmus
School of History, Culture and Communication, Erasmus University Rotterdam, Rotterdam, Netherlands

ABSTRACT
To actually buy environmentally friendly products, consumers need to
recognize legitimate sustainable claims. This is a challenge considering
the dissemination of misinformation in advertising promoting
sustainable products typically referred to as greenwashing. In an
experimental design (N = 302) we investigated two different advertising
literacy measures that aim at increasing literacy about greenwashing: an
informative text (text condition), or an informative text plus a quiz
game (quiz condition). We compared these two literacy measures to a
control group that received no literacy intervention. Afterwards we
measured participants’ greenwashing literacy and their confidence in
being able to perceive greenwashing strategies. Both advertising
literacy measures significantly increased participants’ greenwashing
literacy. Yet, participants’ confidence in recognizing greenwashing was
decreased in the quiz condition. Still, our study points to quiz-based
literacy interventions as the most promising measure as it increases
consumers’ formal knowledge, but also might keep them humble and
therefore critical in the long run.
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Misinformation is a rising concern in todays’ societal debate. Discussions about misinformation are
relevant regarding news consumption (e.g. Waisbord, 2018), social media debates (e.g. Shin et al.,
2018), and consumer decisions (Siegert et al., 2017). Hence, increasing media recipients’ compe-
tence to adequately assess provided information on different channels and to dissect the intent
behind certain messages is an increasingly relevant topic.

A consumer relevant topic, where misleading advertising practices have been criticized for a
while now (Naderer et al., 2017) is the field of sustainable (also called “green”) advertising messages.
Consumers’ environmental concerns are a prevailing issue (e.g. Schuitema & De Groot, 2015; Udall
et al., 2020), and many companies are embedding green messages in their advertising strategies
(Ahern et al., 2013; Atkinson & Kim, 2015; Reilly & Larya, 2018; Segev et al., 2016). For example,
companies may emphasize the sustainability or recyclability of their products. While many green
ads honestly claim a company’s environmental awareness, some companies use green advertising
as a tool to overvalue or even distort the environmental friendliness of their offerings (Carlson
et al., 1993; de Freitas Netto et al., 2020).

Thus, irrelevant or confusing statements or even completely false promises are made to persuade
consumers to buy the supposedly green products (Davis, 1991). This practice of misleading consu-
mers with disinformation in the form of irrelevant, false, or vague claims about sustainability is
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called greenwashing (Atkinson & Kim, 2015; Baum, 2012; de Freitas Netto et al., 2020; TerraChoice,
2010).

If consumers are successfully deceived about the environmental impact of a product there are
two potential societal disadvantages that come to mind: First, on a larger scale, buying only see-
mingly green products prevents true green behavior, and thus obstructs the potential of consump-
tion behavior as an “environmental protection tool” (Carlson et al., 1996, p. 57). Second, based on
the theoretical model of reasoned action (Ajzen & Fishbein, 1977), learning about a deceiving prac-
tice of a brand or industry, possibly destroys consumers’ trust in green claims as whole (Carlson
et al., 1993), and/or fosters consumers’ confusion about sustainable offerings (Carlson et al.,
1996). This again might lead to a decrease in green consumption behavior in general.

With the present study, we want to examine the effectiveness of two advertising literacy inter-
ventions to increase consumers’ ability (i.e. greenwashing literacy score) and confidence (i.e. per-
ception of recognizing greenwashing) to recognize greenwashing practices (Fernandes et al.,
2020). Here we build on literature about advertising literacy as a skill to decipher and understand
persuasive strategies (Livingstone & Helsper, 2006; Rozendaal et al., 2011). In addition, following
the Elaboration Likelihood Model (ELM; Petty & Cacioppo, 1986) we furthermore examine the
moderating role of participants’ own preconditions, by including the cognitive and emotional
involvement with sustainability as our moderators (Schmuck et al., 2018).

Greenwashing practices

Particularly the recent debate about climate change has brought environmentally friendly consumer
behavior to the center of consumers’ decision-making process (Schuitema & De Groot, 2015) and
identity perception (Udall et al., 2020). A recent study indicates that 70% of consumers would like
to be informed about the sustainability impact of the products they buy (Futerra, 2018). Hence, build-
ing on the consumers’ desire for environmentally friendly products, companies tend to focus particu-
larly on environmentally friendly claimswhen promoting their products and/or offerings (e.g. Baum,
2012). Yet, not all of these claims are actually legitimate (Naderer et al., 2017).Misleading consumers
about the environmental impact of the promoted product is widely referred to as greenwashing. Sev-
eral typologies of greenwashing have been introduced in the past (see Kangun et al., 1991), and this
study builds on the extensive insights of a recent systematic review on greenwashing literature (de
Freitas Netto et al., 2020). Here the authors identify different levels of greenwashing (claims which
refers to textual elements or executional which refers to employed visuals in the ad), different
types of claims (i.e. process, product, or image orientation, environmental fact, or combination),
and different types of claim deceptiveness. In particular, they distinguish (1) false claims that present
a straight out lie; (2) vague or ambiguous claimswhere the environmental impact builds on imprecise
terminology like “all natural”; (3) claims that omit important information, thus stress one aspect of
the environmental consciousness but simultaneously ignore other very relevant aspects that impact
the environment; (4) a combination of these claims; and (5) acceptable green claims. In their review,
de Freitas Netto et al. (2020) furthermore identify the eco-labeling company TerraChoice (2010) as a
relevant resource of classifying different types of greenwashing. Here seven greenwashing classifi-
cation are discussed. In addition to the types already named (1) unfounded claims, which present
an unsubstantial claim without accessible supporting information (2) the presentation of false labels,
which show invented certificates that give a wrongful impression of a third-party endorsement; (3)
claims of irrelevance, which advertise a truthful environmental claim that is unimportant or unhelp-
ful; and (4) claims promoting the lesser of two evils, which offer information thatmay be true but that
distracts the consumer from the greater environmental impact of the category as a whole are dis-
cussed as well. These classifications are not necessarily exclusive categories. Hence, an ad can for
instance both show a false label and present a vague claim. Breaking down the different deceptive
strategies, however, does help to gain an overview of what greenwashing practices entail and how
they contribute to misleading green ads (Schmuck et al., 2018).
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Previous content analyses (e.g. Baum, 2012) indicate that over half of the investigated green
advertisements presented at least one misleading or deceptive claim. The most frequently applied
type of greenwashing was the presentation of ambiguous or vague claims (51.7%), followed by
claims that omit important information (34.4%) and unfounded claims (30%). The existing body
of research shows that consumers are affected by the use of misleading environmental claims in
their attitudes toward green ads as well as their intended consumer behavior, as they might
spark distrust (Newell et al., 1998) which can ultimately harm the environmentally friendly consu-
mer movement. Furthermore, studies have also revealed that the different types of greenwashing are
more difficult to identify than others (Parguel et al., 2015; Schmuck et al., 2018) underlining the
importance to educate consumers about different strategies of greenwashing practices.

Impact of literacy measures on formal knowledge and perceptions

Against this background, we aim to examine different forms of advertising literacy interventions
that aim to raise consumers’ competence to recognize the greenwashing strategy they are con-
fronted with (for a recent study that employs a similar design see Fernandes et al., 2020). We con-
ceptualize advertising literacy as a skill in the conglomerate of media literacy (Livingstone &
Helsper, 2006; Nelson, 2016). Advertising literacy can help to decipher and understand the pro-
cesses of media creation; how communicators and recipients conduct themselves in the media
environment; and what persuasive strategies are employed to what aim (van Reijmersdal & Rozen-
daal, 2020). Providing some kind of advertising literacy intervention or training is assumed to
increase consumer’s understanding of persuasive strategies and hence should help them to increase
their knowledge and confidence in being able to understand persuasive strategies (Fernandes et al.,
2020). Indeed, previous studies have showcased that only if consumers are able to understand the
misleading intention of a green ad, and thus perceive an ad as greenwashing, are they able to assess
the ad accordingly (Fernandes et al., 2020; Parguel et al., 2015; Schmuck et al., 2018).

First, we want to examine how consumers respond to realizing greenwashing strategies if they
have not been provided with any information about this misleading form of advertising beforehand.
Existing research indicates that individuals generally tend to allocate a minimum of resources to
cognitively process persuasive messages such as advertising (Rosbergen et al., 1997; Verbeke,
2008). Consumers may hence often rely on a peripheral route to process advertisements they are
confronted with (Petty et al., 1983). This may be particularly the case for those individuals, who
have less prior knowledge about the topic that is promoted in the advertisements. In our case
the prior knowledge relates to sustainability. Hence, less knowledgeable consumers might be less
attentive and consequently less critical about the sustainable, persuasive message. We assume
that less informed individuals may be less equipped and motivated to critically question encoun-
tered sustainability messages in advertisements compared with highly informed individuals (Buij-
zen et al., 2010; Petty et al., 1983).

To fully grasp the environmental impact of a product or service however might be a very difficult
task for consumers in general (Coleman et al., 2017). Consumers would need to understand and
have insight in the production process and know whether more sustainable processes are available.
In other words, many people may not question misleading environmental messages in advertise-
ments, but may instead use the provided information about the promoted sustainability to make
their purchase decisions. Following this reasoning, we assume that consumers are not equipped
to critically appraise greenwashed claims in cases when no additional information about green-
washing strategies is provided to them (Fernandes et al., 2020).

We therefore want to examine how greenwashing attempts affect individuals’ greenwashing per-
ceptions when they receive advertising literacy interventions that educate consumers about the mis-
leading advertising strategy. Such literacy interventions may boost and activate individuals’
knowledge about how advertisers try to mislead consumers (Fernandes et al., 2020) and thus enable
them to recognize the employed strategies (see Petty et al., 1983).
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Finally, we want to examine different types of literacy strategies in the form of an informative
text or an interactive quiz. A pioneering study has showcased that a literacy intervention can
help consumers to increase their knowledge about the specific criteria that distinguishes acceptable
environmental ads from misleading ones (Fernandes et al., 2020). This study has tested the effec-
tiveness of textual literacy interventions that educate consumers about specific misleading practices
and the success to recognize this practice. With passive interventions one simply has to absorb
information, with active interventions the information is first absorb and then applied. “Active
learning” or “learning by doing” has been long-advocated in pedagogical science and by educators,
because this approach leads to increased student engagement and enhanced learning outcomes
(Drew & Mackie, 2011; Tabrizi & Rideout, 2017). Hence, there is reason to believe that the inter-
active quiz intervention may be more effective than the informative text intervention. We thus want
to build on the first insights of Fernandes et al. (2020) to replicate their findings that textual inter-
ventions can increase greenwashing literacy. Furthermore, we want to assess the impact of different
advertising literacy strategies on formal knowledge and perceptions. This study thus addresses the
following hypotheses and research questions:

H1: Consumers that receive a greenwashing advertising literacy intervention in form of a) an informative text
or b) an informative text and a quiz will score higher on a greenwashing literacy score compared to consumers
who do not receive a greenwashing advertising literacy intervention.

H2: Consumers that receive a greenwashing advertising literacy intervention in form of a) an informative text
or b) an informative text and a quiz will have a higher perception of their ability to recognize greenwashing
compared to consumers who do not receive a greenwashing advertising literacy measure.

RQ1: Which advertising literacy intervention will be more successful in a) increasing consumers’ actual green-
washing literacy score and b) increasing consumers’ perception to recognize greenwashing practices?

Role of consumers’ involvement

A lion’s share of research suggests that individuals differ in how they respond to information pro-
vided in advertising messages (e.g. Papista et al., 2018; Parguel et al., 2015; Schmuck et al., 2018):
“Although people want to hold correct attitudes, the amount and nature of issue-relevant elabor-
ation in which they are willing or able to engage to evaluate a message vary with individual and
situational factors” (Petty & Cacioppo, 1986, p. 128). One key variable that could explain consumers
different responses is the individual’s level of involvement with a topic or product at hand (Greuss-
ing, 2019). Consumers’ involvement refers to the degree to which an individual identifies a message
or an object as personally pertinent or relevant (Petty & Cacioppo, 1986). Based on established dual-
process models such as the ELM (Petty & Cacioppo, 1986), it is assumed that more highly involved
consumers, process information on a central route. This results in a higher amount of cognitive
elaboration about the provided information. A low degree of involvement, in comparison, leads
to a peripheral route of attitude formation. Individuals hence form impressions with a less cognitive
elaboration and based on affective or heuristic cues that are available and easy to process (Grimmer
& Woolley, 2014).

With regard to consumers’ environmental involvement, two concepts can be regarded as impor-
tant: (1) Consumers’ prior topical expertise (Greussing, 2019; Mohr et al., 1998; Parguel et al., 2015),
hence their cognitive involvement in a topic; and (2) Consumers’ emotional involvement in
environmental topics generally described as environmental concern (Finisterra do Paço & Reis,
2012; Greussing, 2019; Grimmer & Bingham, 2013; Grimmer & Woolley, 2014; Mohr et al.,
1998; Newell et al., 1998; Schuhwerk & Lefkoff-Hagius, 1995).

Regarding the role of consumers’ cognitive involvement, consumers’ expertise about a specific
environmental topic may influence their capability and motivation to process information provided
in an advertising message and thus allow consumers to correctly interpret the provided product-
related attributes (Parguel et al., 2015). Consumers’ competence in a topic might therefore be an
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important factor that equips them in their detections of misleading claims as an objective measure
and might also increase their confidence in being able to perceive greenwashing in general (Newell
et al., 1998). For instance, in order to unmask false information, environmental expertise is necess-
ary. Two studies already examined the moderating role of environmental knowledge to increase
greenwashing perceptions (Parguel et al., 2015; Schmuck et al., 2018). Schmuck et al. (2018)
found that those with higher environmental knowledge were more likely to detect a green adver-
tisement’s misleading intention when false textual claims were presented. Less knowledgeable indi-
viduals did not react negatively in response to the greenwashed advertisement, presumably because
of a less critical elaboration of the presented claims. Hence, the theoretical framework and the exist-
ing results point to knowledge as an important moderator that should make it easier for consumers
to deal with greenwashing practices. As there are no studies to date that examine the combination of
greenwashing literacy strategies and consumers’ environmental expertise, we refrain from formu-
lating a hypothesis and instead ask:

RQ2: Does perceived green knowledge moderate the effectiveness of an advertising literacy measure on a) par-
ticipants’ reached greenwashing literacy score or b) participants’ perception of recognizing greenwashing?

With regard to consumers’ emotional involvement, environmental concern refers to awareness
of environmental problems and the perceived necessity of protecting the environment (Schuhwerk
& Lefkoff-Hagius, 1995). Most studies on the moderating role of environmental concern reveal that
environmental claims generally work better for consumers with high as opposed to low levels of
environmental concern (Grimmer & Bingham, 2013; Grimmer & Woolley, 2014). However,
research on the moderating role of environmental concern in the specific context of greenwashing
in advertising is rare. Environmentally concerned consumers may be more inclined to punish
brands that make poor environmental efforts (Newell et al., 1998). This is based on research results
that found that the degree of environmental concern positively predicts the skepticism against green
advertising (Finisterra do Paço & Reis, 2012). Yet, there are also conflicting results as Matthes et al.
(2014) observed a negative relationship between environmental involvement and skepticism toward
green advertising. In a first study examining the role of environmental concern as a moderator for
perceived greenwashing, Schmuck et al. (2018) did not find a moderating impact of this involve-
ment category. Hence, whether emotional involvement hinders or helps a more critical assessment
is still unclear. Furthermore, we have no insights to date how environmental concern interacts with
different advertising literacy measures. We thus ask:

RQ3: Does environmental concern moderate the effectiveness of a greenwashing literacy strategy on a) par-
ticipants’ reached greenwashing literacy score or b) participants’ perception of recognizing greenwashing?

For an overview of our proposed hypotheses and research questions, see the conceptual model
(Figure 1).

Method

We employed a between-subject design manipulating whether or how participants were confronted
with an advertising literacy intervention (Fernandes et al., 2020). We either did not inform partici-
pants about greenwashing (control group), we let them read an informative text about different
types of greenwashing (text condition), or we let them read the informative text and then play a
greenwashing-quiz game (quiz condition). Participants were randomly assigned to one of these
three condition. After the stimulus exposure we confronted them with different green ads. For
these ads, our participants had to classify what kind of greenwashing was portrayed to assess
their greenwashing literacy score. The procedure of this study was qualitatively pre-tested with a
student sample (N = 12). Participants completed the online questionnaire described below and
gave qualitative feedback to the employed literacy intervention and the employed literacy score
measurement.
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Participants

For the main study we recruited participants from Germany from a voluntary online panel. In sum,
335 people fully completed our online questionnaire. From this sample, we tested for outliers based
on the recorded completion time. This was done separately per condition because the literacy task
in the text condition and the quiz condition differed in length. We deleted 33 outliers, leaving us
with a final sample of 302 participants.

We recruited a diverse sample regarding age, gender, and education (age range 19-82; Mage =
46.65, SD = 15.68; 51.7% female; 8.9% complete lower-secondary education or vocational school
education, 23.2% complete secondary education, 67.9% complete university education).

Stimuli

To manipulate the literacy measure we either gave no prior information to our participants (control
group; n = 103, 34.1%), we gave them a short text describing different types of greenwashing (text
condition; n = 102, 33.8%), or we gave them an informative text as well as an interactive quiz where
they could practice to recognize the different types of greenwashing (quiz condition; n = 97, 32.1%).
In the text condition, participants were informed about four different types of greenwashing: the sin
of vagueness, the sin of worshiping false labels, the sin of irrelevance, and the sin of the lesser of two
evils. We decided to build our advertising literacy intervention on these four classifications because
of two reasons: (1) we wanted to reduce the complexity for the participants and (2) we decided to
choose the sins that could be easily differentiated from each other and do not require expert knowl-
edge of production processes which is often necessary to detect false claims, or unfounded claims.
The qualitative comments retrieved from the pre-test (N = 12) underlined that the chosen sins were
understandably described and could be easily differentiated.

The descriptions of the sins were based on TerraChoice (2009). For the quiz condition we pre-
sented participants with the same information material as in the text condition. Afterwards partici-
pants took part in a quiz where we showed them five green product claims in random order that

Figure 1. Proposed theoretical model.
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either showed one of the greenwashing sins or did not portray any type of greenwashing. Partici-
pants were thus confronted with five product examples retrieved from the TerraChoice quiz (2009)
and they had to assign the right sin designation (quiz performance: n = 97; M = 1.91; SD = 1.17).
After each answer, they were informed whether they had given the correct designation or if their
responses were false, why or whether they had given the wrong designation and what would
have been the right response (for an overview of stimulus see supplementary material).

Procedure

After being extensively informed about the aim of the study and the procedure, participants first
answered a set of questions regarding their environmental concern, and their perceived environ-
mental knowledge. Participants were then randomly assigned to one of the three conditions.
After having received an advertising literacy measure or the information of the control group par-
ticipants were confronted with 10 ads (for an overview of the ads see supplementary material). We
employed several different ads to showcase a variety of product types and ad creations to ensure
external validity (for a similar procedure see Fernandes et al., 2020). The order of these ads was
fully randomized to avoid potential depletion effects. The ads presented either one type of the
four defined sins of greenwashing (TerraChoice, 2010) or no greenwashing at all. We then asked
our participants to classify what specific type of greenwashing they could identify in the presented
ad. This decision was based on previous insights that indicate that while consumers have a hard
time to assess deceptive of legitimate claims in general, they respond well to knowledge about
specific criteria to distinguish misleading from acceptable ads (Fernandes et al., 2020). In addition,
our manipulation aimed at building topic knowledge (Friestad & Wright, 1994) on this persuasion
technique which we wanted to retrieve with our dependent measure. The ads were created by the
researches themselves and were qualitatively pretested with a sample of advertising researchers to
assess the quality of the ads and whether they could be classified as one type of greenwashing
according to the information provided. Through the quiz we assessed participants’ greenwashing
literacy score. In the survey we informed participants how many of the ads they had correctly
classified. Participants then answered a set of questions including their perception of recognizing
greenwashing. At the end of the questionnaire, participants were fully debriefed and received the
links to additional information sites about greenwashing.

Measures

Moderators. For our first moderator perceived environmental knowledge (Mohr et al., 1998), we
assessed how well-informed participants considered themselves regarding the topic of sustainabil-
ity. We employed two items measured on a 5-point scale (e.g. “Compared to other people, I know a
lot about green products,” ranging from 1 = “I don’t agree at all” to 5 = “I completely agree”; α =
0.80;M = 4.30; SD = 0.73). For the moderator environmental concern (Schuhwerk & Lefkoff-Hagius,
1995), we employed three items assessed on a 5-point scale (e.g. “I care about the environment,”
ranging from 1 = “I don’t agree at all” to 5 = “I completely agree”; α = 0.72; M = 3.11; SD = 0.77).

Dependent variables. As our first dependent variable, we measured participants’ greenwashing
literacy score. All correct designations of the above described literacy test were summated. As par-
ticipants saw 10 ads, the literacy score ranged from 0 to 10 (M = 3.11; SD = 0.77). As for the second
dependent variables, we measured participants’ perception of recognizing greenwashing. We devel-
oped new items based on Chen and Chang’s (2013) perceived greenwashing scale. We employed
fives items measured on a 5-point scale (“I am confident that I can recognize misleading infor-
mation in green ads” ranging from 1 = “I don’t agree at all” to 5 = “I completely agree”; α = 0.89;
M = 3.40; SD = 0.78)

Controls. As our control variables, we included participants’ sociodemographic characteristics
age, gender, and education level.
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Randomization check

The participants in the valid sample (N = 302) were equally distributed among the three conditions
(34.1% control, 33.8% text condition, 32.1% quiz condition). A randomization check for age (F(2,
299) = 0.18, p = .839), gender (χ2(2) = 1.72, p = .423), education level (χ2(4) = 6.08, p = .193), and our
moderators environmental concern (F(2, 299) = 1.27, p = .283) and perceived environmental
knowledge (F(2, 299) = 1.97, p = .142) returned satisfactory results by showing no systematic differ-
ences for these variables across conditions.

Results

Main effects (H1, H2, RQ1)

We calculated a MANOVA to assess the main effects of the conditions on our two dependent vari-
ables. Results indicated a significant multivariate effect of our conditions, F(4, 598) = 7.906, p < .001,
Pillai’s V = .10, | p

2 = .05. For the greenwashing literacy score we found a significant difference
between conditions (F(2, 299) = 8.43, p < .001). Upon further examination, we found that both
the text (p = .009) as well as the quiz condition (p = .001) scored significantly higher in the green-
washing literacy compared to the control group. Though H1 was confirmed, there was no difference
in the greenwashing literacy score between the text and the quiz condition (p = .721). Thus, answer-
ing RQ1a both literacy measures were equally effective in activating the greenwashing literacy score.

For perceptions of recognizing greenwashing we also found a significant difference between con-
ditions (F(2, 299) = 6.41, p = .002). We found that participants in the quiz condition had signifi-
cantly lower perception of recognizing greenwashing compared to the control group (p = .025)
and the text condition (p = .004). Yet, the control group and the text condition did not differ sig-
nificantly from each other (p = .792). Hence, H2 found no support. Answering our RQ1b we found
none of our two tested literacy measures increased participants’ perception of recognizing green-
washing. To the contrary, the quiz-based intervention even decreased participants’ perception of
recognizing greenwashing.

For all results in detail, see Table 1. For a visualization of the descriptive effects on the green-
washing literacy score see Figure 2, for the perception of recognizing greenwashing see Figure 3.

Moderation effects (RQ2, RQ3)

After we examined the main effects of our three experimental conditions on our two dependent
variables greenwashing literacy score and the perception of recognizing greenwashing, we con-
ducted a moderation analysis (Hayes, 2017). We inserted participants’ perceived environmental
knowledge and their environmental concern as moderators. Perceived environmental knowledge
and environmental concern as our moderators were mean-centered. We treated the control con-
dition that did not present an advertising literacy measure as our reference group. Age, gender,
and education were inserted as our controls.

Table 1. MANOVA Means (M ) and standard deviations (SD) of the dependent variables greenwashing literacy score (assessed on
a scale ranging from 0 to 10) and perception of recognizing greenwashing (assessed on a scale ranging from 1 to 5).

Greenwashing literacy
score

Perception of recognizing
greenwashing

Group n Mean SD Mean SD

Control Group 103 3.52 1.87 3.47 0.77
Text Condition 102 4.42 2.18 3.55 0.67
Quiz Condition 97 4.66 2.16 3.18 0.86
TOTAL 302 4.19 2.13 3.40 0.78
F-test F(299, 2) = 8.43; p < .001 F(299, 2) = 6.41; p = .002
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Greenwashing literacy score. As described above, both experimental conditions (text condition: b
= .82; p = .002; quiz condition: b = 1.07; p < .001) increased participants’ greenwashing literacy score
compared to the control group. Furthermore, younger participants (b = -.05; p < .001) scored higher

Figure 2. Visualization of the average greenwashing literacy score per condition.

Figure 3. Visualization of the average perception of recognizing greenwashing per condition.
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on greenwashing literacy. Education additionally positively predicted the greenwashing literacy
score (b = .58; p < .001). Addressing our RQ2a, we found that perceived environmental knowledge
had no main effect (b = 0.44; p = .091), nor did we observe any interaction effects (text condition: b
=−0.48; p = .192; quiz condition: b =−0.32; p = .414) on the greenwashing literacy score. Environ-
mental concern (RQ3a) did not show a main effect on the greenwashing literacy score (b = 0.20; p
= .460). In addition, we did not observe an interaction effect with the text condition (b =−0.15; p
= .708) compared to the control group, nor with the quiz condition (b =−0.21; p = .597) compared
to the control group.

When we inserted the text condition as our reference group, we found no difference between the
text and the quiz condition (b = 0.25; p = .356) regarding the greenwashing literacy score. No
additional interaction effects occurred and the reported main effects of age and education stayed
unchanged.

Perception of recognizing greenwashing. Regarding the perception of being able to recognize
greenwashing, participants in the quiz condition significantly decreased their perception (b =
−0.33; p = .003) compared to the control group. The text and the control condition did not
differ from each other (b = 0.06; p = .589). Younger people were more confident in their perception
to recognize greenwashing (b =−0.01; p = .013). No other control variables reached significance.
Perceived environmental knowledge positively predicted perceptions of recognizing greenwashing
(b = 0.22; p = .030). Yet, answering RQ2b no interaction effects with the experimental conditions
(text condition: b = 0.11; p = .463; quiz condition: b =−0.04; p = .818) compared to the control
group occurred. Environmental concern had no main effect (b =−0.11; p = .300) on perceptions
of recognizing greenwashing, nor did we observe any interaction effects (RQ3b; text condition:
b = 0.10; p = .546; quiz condition: b = 0.07; p = .639).

When we inserted the text condition as our reference group, we found a significant difference
between the text and the quiz condition as described in the main effect analysis above. Participants
in quiz condition had a significantly lower perception of recognizing greenwashing compared to the
text condition (b =−0.39; p < .001). No additional interaction effects occurred and the reported
main effects of age and perceived green knowledge stayed unchanged. For all results, see Table 2.

Additional analysis. One might argue that the greenwashing literacy score moderates partici-
pants’ perception of recognizing greenwashing. This is because participants were informed about
their literacy score before they were later asked about their perception of recognizing greenwashing.
Hence, learning about a high or low score might have affected participants’ confidence in being able
to adequality recognize greenwashing. Yet, an additional analysis indicates that there was no main

Table 2. Moderation Model

Greenwashing Literacy Score
Perception of Recognizing

Greenwashing

β b SE p β b SE p

Text Condition 0.38* 0.82 0.27 .002 0.07 0.06 0.11 .589
Quiz Condition 0.50*** 1.07 0.27 >.001 −0.42** −0.33 0.11 .003
Age −0.38*** −0.05 0.01 >.001 −0.15* −0.01 0.00 .013
Education 0.18*** 0.58 0.17 >.001 0.06 0.07 0.07 .291
Gender 0.19 0.19 0.22 .397 −0.17 −0.13 0.09 .150
Perceived Environmental Knowledge 0.16 0.44 0.26 .091 0.22 0.22 0.10 .030
Environmental Concern 0.07 0.20 0.27 .460 −0.10 −0.11 0.11 .300
Text Condition * Perceived Environmental
Knowledge

−0.17 −0.48 0.37 .192 0.11 0.11 0.15 .463

Quiz Condition * Perceived Environmental
Knowledge

−0.12 −0.32 0.39 .414 −0.04 −0.04 0.16 .818

Text Condition * Environmental Concern −0.05 −0.15 0.40 .708 0.09 0.10 0.16 .547
Quiz Condition * Environmental Concern −0.07 −0.21 0.39 .597 0.07 0.07 0.16 .639
Explained Variance .25 .12

Note. Macro PROCESS 3, Model 2; N = 301; Calculated separately for the two dependent variables; Control condition inserted as a
reference group; ***p < .001; **p < .01; *p < .05
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(b = 0.11; p = .463) nor an interaction effect (text condition: b = 0.11; p = .463; quiz condition: b =
−0.04; p = .818) of the greenwashing literacy score on participants’ perception of recognizing
greenwashing.

Discussion

The present study indicates that greenwashing literacy strategies in the form of textual-based infor-
mation or interactive quizzes have the potential to increase consumers’ formal understanding of
greenwashing advertising techniques (Fernandes et al., 2020). Still, specifically naming the
employed deception an ad commits is rather difficult for consumers, which is also indicated by
the relatively low mean scores of our literacy scores for all conditions.

We furthermore found, that contrary to our assumptions based on the ELM, involvement both
cognitively and emotionally did not help participants to respond to the intervention more easily (Par-
guel et al., 2015; Petty & Cacioppo, 1986; Schmuck et al., 2018). Hence, a more central processing of ad
claims due to perceived environmental knowledge and environmental concern was not observed in
our study. This indicates that the ability to increase formal knowledge on a topic is not solely relying
on the level of involvement. Hence, also those who are not specifically knowledgeable about or inter-
ested in the environment can respond to literacy measures on misleading green claims.

Our results furthermore showcase that younger and more highly educated participants were bet-
ter equipped to identify the concrete misleading messages employed in a green ad. This indicates
that literacy intervention should be specifically targeted at and tested for older adults and less edu-
cated groups, as they seem to find it more difficult to grasp the specific misleading strategies
employed and thus might be more vulnerable to greenwashing (Fernandes et al., 2020; Schmuck
et al., 2018).

In addition, we found that an interactive manner of teaching consumers about advertising tech-
niques (i.e. a quiz) decreases consumers’ perception of being adequately able to recognize misleading
claims in advertising. This again was independent from our assumed involvement moderators (Par-
guel et al., 2015; Schmuck et al., 2018). Still, perceived environmental knowledge positively predicted
consumers’ perception of being able to adequately recognize greenwashing strategies in the future.

Our additional analysis furthermore indicates that the observed decline in confidence is not
dependent on the consumers’ formal literacy scores. While on first glance this result seems surpris-
ing and might even create the impression that interactive, quiz-based literacy measures are there-
fore at a disadvantage, one might also argue that if consumers are not overly confident in their
competence, it will keep them attentive and critical. In educational science overconfidence is dis-
cussed as a potential thorn in learning success. It is assumed that students who have learned the
worth of humility may be more likely to critically question their own assumptions, and viewpoints,
and seek to learn from others (Edelson et al., 2019). Hence, a literacy measure that achieves to damp
consumers’ perception of competence while still actually increasing their knowledge might in the
long run help them to question advertisements more critically and thus make them more self-
efficient and critical consumers.

Limitations

Our study is not without limitations. First and foremost, even though we achieved a diverse sample
for our study, highly educated individuals were still overrepresented in our sample. Therefore, we
would suggest to replicate the study with a more educational diverse sample to see whether the
effects of the literacy measures can be replicated. Second, the stimulus employed in this study
was created by the researchers. This decreases the external validity of the material. Yet, the adver-
tisements used in this study were built on real life examples and were pre-tested through an expert-
sample regarding their comprehensiveness and their professionality. The ads only focused on one
specific type of greenwashing exclusively in each ad, which is not in line with the actual
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conceptualization of greenwashing strategies that distinguishes different types but still does not
consider the to be exclusive (de Freitas Netto et al., 2020). However, this manipulation allowed
us to ensure the highest levels of internal consistency and a specific transfer of topic knowledge.
Third, the measurement of one of our moderators was somewhat problematic. For the cognitive
involvement measure we employed a perceived knowledge measure rather than an objective knowl-
edge scale. This was done, because the questionnaire was already dominated with by knowledge
quizzes and we did not want to frustrate our respondents. Yet, assessing an objective measure
would assess cognitive involvement in a more reliable way (see for instance Schmuck et al.,
2018). Thus, we would argue the need to replicate our result with a formative green knowledge
measure. Lastly, the employed dependent variable on objective knowledge was specifically targeted
at assessing the knowledge our manipulation aimed to transfer. Though we did not include a more
general greenwashing assessment, we would recommend that future studies include such a
measurement to gain insights about the general understanding of deception and misleading claims
in advertising.

Implications

Our study still is able to give valuable insights into successfully employing advertising literacy
measures. While both textual and quiz-based literacy interventions are able to increase formal
knowledge about specific greenwashing tactics compared to a control group that received no
prior information, the quiz-based intervention also decreased consumers’ perception of being
able to adequately recognize misleading green claims (i.e. perception of greenwashing). As high-
lighted above, promoting sustainability is a very popular advertising strategy at the moment
(Futerra, 2018) yet in the long run, these sustainability claims have to uphold, as misleading green-
washing claims are harmful to actual green consumer behavior (Newell et al., 1998). Therefore,
teaching consumers to recognize misleading, but also legitimate green claims in green advertise-
ments is of high relevance (e.g. Atkinson & Kim, 2015). The formal greenwashing knowledge
measure we employed in this study, has tackled this issue, as we not only asked our respondents
to designate the greenwashing strategies but also the rightful green claims. Our study results
point to interactive, quiz-based literacy interventions as the most successful avenue of teaching con-
sumers. Because this measure does not only increase consumers’ formal knowledge, but also might
keep consumers humble and therefore critical and open minded in the long run.
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