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Abstract: Nowadays, we are witnessing the growth of the production and consumption of circular
products. However, greenwashing is a marketing practice of presenting products as environmentally
responsible without actually being so. This practice can influence consumer perceptions and attitudes
toward the consumption of circular products. This study aims to explore the influence of companies’
greenwashing behaviors on the intention of circular consumption when mediated by environmental
concerns and pro-circular information seeking by consumers. To this end, a sample of 826 valid
responses from Portuguese consumers was collected. A quantitative methodology was used and
the Partial Least Square method was applied. Our study found that greenwashing positively affects
consumers’ environmental concerns and their propensity to seek sustainable information. These fac-
tors, in turn, positively impact their intentions toward circular consumption. The findings challenge
the traditionally negative perception of greenwashing, suggesting its paradoxical contribution to
promoting sustainability. The study provides valuable insights into consumer behavior related to
sustainability and has practical implications for companies and policymakers in shaping effective
circular economy strategies.

Keywords: greenwashing; circular consumption; circular economy; sustainable information collecting;
environmental concerns

1. Introduction

In our modern society, topics such as greenwashing and circular consumption have
risen to greater significance. Putting the focus on reducing waste and promoting resource
reuse, circular consumption has emerged as a sustainable practice [1,2]. Meanwhile, com-
panies that mislead consumers regarding their environmental practices or product benefits
fall into the category of greenwashing. An economy that prioritizes the principles of circu-
larity strives to separate the creation of value from the generation of waste and the use of
resources, transforming the ways in which production and consumption are approached [3].
In achieving circular consumption goals, the problem of greenwashing has emerged as
a considerable hurdle. To create a false impression of their environmental benefits or
impacts, companies employ greenwashing tactics, which has resulted in a lack of consumer
confidence and increased confusion [4].

The World Bank [5] released data on the circular economy in the European Union,
highlighting that total material use in the EU has decreased by 9.4% over the past two
decades, whereas the percentage of resources derived from recycled waste has increased
by almost 50%. However, the global economy is still only 9.1% circular, which represents
a huge circularity deficit [6]. To combat this, Gatzer et al. [7] indicated that the share of
circular consumer goods could increase from the current 10% to around 25-35% by 2030.
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The transition to a circular economy is crucial to ensuring the sustainability of the planet
and the continuity of economic activities. Consequently, according to Szilagyi et al. [4],
individuals who are environmentally conscious are more inclined to purchase circular
products. Furthermore, consumers are now more cognizant of the impact of their decisions
on the environment and are actively seeking out products that align with their values.
In fact, Netto et al. [8] indicated that consumers are happy to pay a higher price for eco-
friendly products. However, the challenge of greenwashing arises, making it difficult for
consumers to make informed purchasing decisions [1].

In this context, circular consumption practices and the deceptive tactic of greenwash-
ing are intricate subjects that require our attention as conscientious consumers. It is crucial
for consumers to be aware to avoid falling into the trap of misleading eco-friendly adver-
tisements used by companies [8,9]. To counteract greenwashing, companies must exhibit
transparency and be held accountable for their environmental claims. By supporting sus-
tainable businesses and embracing circular consumption, you can proactively work towards
a more sustainable society [10,11]. There are several examples of greenwashing used by
companies to encourage the consumption, such as (i) powerful images that companies use
related to ecology and nature to convey that they are responsible and environmentally
aware; (ii) misleading labels claiming that products have environmental benefits; (iii) certi-
fications that do not exist on how the products are natural and sustainable; (iv) red herrings
to try to divert consumers’ attention, highlighting aspects of the products as ethical and
sustainable; and (v) approximate terminology with self-denomination by companies that
their products are green [12].

In the realm of sustainability, circular consumption and greenwashing have gained
significant attention. The recent study by the European Commission [13] revealed that
80% of online shops, web pages, and advertisements searched contained green claims
such as “green” or “friendly to nature”, of which 55.45% were implicit (images, design,
and color suggesting environmental benefits), 35% were explicit (logos and labels), and
21% were vague or general environmental claims. In a study carried out within the scope
of a mystery shopping action in 2022 in the European Union, 150 environmental claims
were evaluated, with 53.2% (more than half) of the ecological or sustainable claims of
products and services being considered unfounded, vague, and even misleading regarding
the ecological characteristics of the products [13]. Consequently, the proliferation of non-
transparent online information about the sustainability of products was identified by 11% of
consumers as the biggest obstacle to their participation in the circular economy [13]. These
problems are identified as market failures and an insufficiently adapted legal framework.

Circular consumption entails tactics like reusing, recycling, and repairing to minimize
waste and optimize resource usage [1]. Greenwashing, in contrast, pertains to the use of
false or overblown environmental claims by companies wanting to capitalize on consumers’
rising environmental concerns [4]. Green consumption has become a desirable and environ-
mentally harmless political and economic assumption. Yet, concerns are being raised due
to the emergence of greenwashing practices, which challenge the credibility of companies’
environmental claims [1,14].

Some studies have explored the relationship between greenwashing, circular consump-
tion intention, environmental concerns, and the influence of information on environmental
resources. Szilagyi et al. [4] determined through their study that the perceived green-
washing by consumers of an institution is strongly impacted by environmental concerns.
Zhang et al. [15] found that the perception of greenwashing has a direct negative effect on
the intention to purchase green products, as well as an indirect negative effect via word
of mouth about green products. Pagiaslis and Krontalis [16] discovered that concern for
the environment has a positive and direct effect on environmental knowledge, beliefs, and
behavioral intent. Liobikiené and Poskus’ [17] study also documented that environmental
concern had a direct impact on the public sphere and an indirect effect on personal be-
havior via the awareness of behavioral consequences. Kilbourne and Pickett’s [18] study
found that materialism had a negative impact on environmental beliefs, and these beliefs
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had a positive effect on environmental concern and environmentally responsible behav-
ior. Minton and Rose [19] stated that the personal norm had the greatest influence on
environmentally friendly consumer behavior, whereas attitude had the greatest influence
on consumers’ intended behavior. Nguyen, et al. [20] observed that the attitude toward
purchasing green products, behavioral control, social influence, and knowledge regard-
ing green products are all significant in influencing consumers’ desire to purchase green
products. However, environmental concern is not directly related to consumers’ desire to
be green. Nguyen et al. [20] found that the perception of greenwashing diminishes the
effects of environmental concern regarding green behavior. These observations accentuate
the necessity of grasping the influences that affect consumers when they choose to engage
in circular consumption and the consequences of greenwashing on those decisions. With
this in mind, two important research questions are posed: RQ1: How can consumers’
perceptions of the adoption of greenwashing behavior by companies influence their envi-
ronmental concerns, the demand for pro-sustainable information, and their intention of
circular consumption? RQ2: How does the perception of consumers about the adoption of
greenwashing behaviors by companies influence their purchase intention when consumers
already have greater environmental awareness?

There are some unfilled voids in the literature regarding circular consumption and
greenwashing despite increased fascination. Further research is essential to assessing the
efficacy of circular consumption’s impact on waste reduction and sustainability support [3].
Urbaniski and Haque [21] realized that consumers are generally not able to differentiate
between green and sustainable products and that green purchasing behavior is negatively
impacted because of greenwashing, and that further study of these phenomena is needed.
Zhang et al. [15] mentioned that few studies have examined consumers’ perspectives on
greenwashing and its associated effects. Furthermore, more exploration is required to
understand the effects of greenwashing on companies, different industries, and society as a
whole [22-24]. Bridging these literature gaps can help develop guidelines and methods
that encourage sustainable consumption and battle greenwashing.

This study enriches the existing literature by linking the concepts of greenwashing,
environmental concerns, sustainable information seeking, and circular consumption. This
paper makes four main contributions. First, the results advance the theoretical understanding
of how consumers adjust their information-seeking behaviors and practices in response to
corporate actions such as greenwashing. These results theoretically fit into the norm activation
theory, since when consumers detect a problem, as in the case of greenwashing, it activates
personal norms, such as environmental concerns, that influence their behavior, namely, in
the search for pro-sustainable information. In addition, according to the planned behavior
theory, greenwashing can be identified as an external influence with a significant impact that
can transform consumer attitudes (environmental concerns) and subjective norms through
the collection of pro-sustainable information influencing intentions of circular consumption
that are nothing more than the perception of behavioral control. Second, the study sheds light
on consumers’ responses to greenwashing behavior and its impact on circular consumption
intentions. Third, the results further reveal the paradox that consumers adopt more sustainable
behaviors when faced with misleading environmental claims. Finally, it is emphasized that
consumers respond to perceived greenwashing by seeking more reliable information about
sustainability. Thus, for companies/managers, this study demonstrates the importance of
effective and sincere customer engagement with sustainable practices promoted by companies.
To this end, companies must communicate these sustainable practices transparently, precisely,
authentically, and generally understandably and adjust their offer to genuinely sustainable
products and services. In addition, the government must impose norms for communicating
pro-sustainable information on products and services, forcing companies to transmit the
information consumers want to collect.

This study is organized into six sections. Section 1 contains the introduction, and
Section 2 include the literature review, the formulation of hypotheses, and the proposed
research model. Sections 3 and 4 include, respectively, the methods (sample, variables and
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scales, and methodological procedures) and results of the study (statistical description of
constructs and items, factor analysis, evaluation of the model obtained after applying the
PLS method, and the results of research model estimation). Section 5 is the discussion of the
results and theoretical and practical implications, and finally, Section 6 is the conclusion.

2. Literature Review
2.1. Greenwashing in Circular Consumption

The growing phenomenon of “greenwashing” has recently attracted the attention of
consumers and academics [14]. Misleading consumers about a company’s environmental
practices or products is defined as greenwashing [8]. Furthermore, greenwashing can
be viewed as a non-genuine form of corporate social responsibility that can harm both
consumers and society [25].

The examination of how greenwashing affects environmental concerns and consumers’
circular consumption intention has been researched [14,26,27]. Studies indicate that per-
ceived greenwashing practices have an adverse effect on consumers, whether it be directly
or indirectly [14,28]. Those who perceive that most corporations utilize greenwashing
tactics are more eco-conscious and more inclined to participate in circular consumption
behaviors [26]. Thus, the perception by consumers that companies are involved in green-
washing practices awakens consumers to greater awareness and environmental concern,
impacting their intention of circular consumption. Therefore, the relationship between
greenwashing and circular purchase intention is not always direct and may be mediated
by consumers’ environmental concerns [15,23]. Junior et al. [29] found that when green-
washing is recognized in a product, its aspects of loyalty, satisfaction, and benefits are lost,
and it becomes a product that causes confusion in the consumption of it. Bulut et al. [30]
documented that the perception of greenwashing diminishes the effects of environmental
concern on green behavior. Zhang et al. [15] affirmed that the perception of greenwashing
has a direct negative effect on green purchasing intent, as well as an indirect negative effect
via green word of mouth. Not to mention, greenwashing can give rise to distrust in com-
panies and their environmental assertions, leading to negative impacts on the company’s
status and sales [27].

In the literature, instances of greenwashing by various industries have been recorded.
For example, the fashion industry has faced scrutiny for utilizing ambiguous and decep-
tive environmental assertions, like “eco-friendly” or “sustainable”, without offering any
substantiation [23]. Correspondingly, the food industry has been reproached for utilizing
misleading labels, such as “natural” or “organic,” which may not honestly encapsulate
the product’s environmental footprint [4]. As a whole, the literature indicates that green-
washing is a prevalent occurrence that can have detrimental effects on both consumers
and society [31].

H1. Consumers who perceive that most companies adopt greenwashing behaviors have higher
circular consumption intentions.

H2. Consumers who perceive that most companies engage in greenwashing behaviors have more
environmental concerns.

H2a. Consumers who perceive that most companies adopt greenwashing behaviors have higher
circular consumption intentions when mediated by their environmental concerns.

With consumers becoming more environmentally conscious, companies have been
using greenwashing as a means of making exaggerated and false claims about their envi-
ronmental practices [8]. This unethical practice has become more widespread, but it poses
negative consequences for stakeholders, especially consumers [14]. As a result, consumers
who believe that most companies are guilty of greenwashing tend to be more interested in
learning more about the environment and its resources [32]. To avoid losing the support of
eco-friendly consumers, it is essential for companies to provide accurate and transparent
information about their environmental practices.
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Circular consumption can be affected by greenwashing, as it can lead to distrust
between companies and consumers. If claims of being environmentally friendly are not
credible, consumers may feel less compelled to engage in reducing waste and reusing
resources [27]. Nonetheless, if companies are transparent and truthful in providing infor-
mation about their environmental practices, it can encourage trust and promote circular
consumption among consumers. Netto et al. [8] revealed an upsurge in interest in environ-
mental resources due to the widespread prevalence of greenwashing. Therefore, researchers
have been exploring the main ideas and impacts of greenwashing, leading to a greater
emphasis on the significance of providing trustworthy and transparent details about envi-
ronmental resources [8,26]. Furthermore, as consumers increasingly educate themselves
about environmental matters, there is expected to be a growing need for truthful and
transparent information concerning environmental resources [33]. Thus, consumers who
perceive companies’ greenwashing practices tend to seek more pro-sustainable information
to determine whether these practices are authentic and transparent rather than mislead-
ing [34]. According to Testa et al. [35], when consumers perceive that companies adopt
greenwashing behaviors, they are more likely to seek information about the sustainable
characteristics of products and services, reducing the negative effect these practices may
have on their circular consumption. As such, the search for pro-sustainable information is
encouraged by companies’ greenwashing behaviors and affects their intention of circular
consumption [36].

H3. Consumers who perceive that most companies engage in greenwashing behavior are more likely
to seek additional information about environmental resources.

H3a. Consumers who perceive that most companies adopt greenwashing behaviors have higher circular
consumption intention when mediated by seeking additional information about environmental resources.

2.2. Environmental Concerns in Circular Consumption

Transforming production and consumption patterns is the goal of the circular economy
model, an effort to decrease waste generation and resource utilization [3]. Environmen-
tal concerns and the desire for circular consumption are two interdependent concepts
that play a crucial role in this endeavor. Circular consumption intention refers to the
willingness of consumers to engage in behaviors that support a circular economy, such
as buying refurbished products, repairing items, and recycling [37]. Environmental con-
cerns refer to the level of concern that individuals have about the impact of their actions
on the environment.

Some studies have demonstrated a positive relationship between environmental
concerns and circular consumption intention [4,38]. Consumers with greater environ-
mental concerns are more likely to have a greater intention of circular consumption [4].
Prados et al. [38] found that consumer awareness of environmental problems is key to
promoting circular consumption. Similarly, Camacho-Otero etal. [3] found that sustain-
able consumption, which involves the relationship between consumption and sustainable
development, is closely linked to circular consumption.

The literature on consumer behavior and circular economy has also identified sev-
eral determinants of green purchase intention, including environmental concerns [39,40].
Szilagyi et al. [4] developed a path model for purchasing circular products that takes
into account environmental concerns. Bigliardi et al. [39] showed that environmentally
conscious behaviors are positively related to green purchase intentions for refurbished
smartphones. Therefore, it can be concluded that environmental concerns play a critical
role in shaping consumers’ intention to engage in circular consumption behaviors.

H4 . Consumers with higher environmental concerns have higher circular consumption intention.
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2.3. Collect Information about Environmental Resources in Circular Consumption

Consumers who wish to participate in the circular economy model must have the
ability to make informed decisions regarding their environmental impact. This is achieved
by reducing waste generation and resource use through changing production and con-
sumption methods, as explained by Camacho-Otero et al. [3]. Empirical studies have
revealed that consumer acquaintance with the environmental consequences of their con-
sumption habits can influence the acceptance of circular consumption [4,37]. Thus, ac-
cess to environmental resource knowledge is essential to converting consumers into
circular consumers.

Gomes et al. [41] revealed that consumers who prioritize environmental impact
are more inclined to participate in circular consumption practices. Borrello et al. [42],
Duarte et al. [43], Hebrok and Boks [44], and Aschemann-Witzel et al. [45] also emphasized
the vital role that consumers play in reducing waste and promoting circular behavior.
Therefore, it can be stated that consumers” environmental concerns directly shape their
level of engagement with circular consumption practices.

Access to reliable information on environmental resources can encourage and promote
sustainable consumer habits. Studies have found that those who actively seek additional
environmental information are more inclined to embrace circular consumption [3,4,35,37,41,46].
This research also demonstrates that consumers who prioritize eco-friendly product features are
more likely to purchase circular products. With this in mind, making environmental information
readily available is a practical approach to promoting circular consumption practices.

HS5. Consumers who seek additional information about environmental resources have higher circular
consumption intention.

Figure 1 contains the research model and the hypotheses formulated in the
literature review.

HI "
............... H2a __ )
Environmental
H2 Concern w‘
(EC)
Greenwashing Circular Consumption
(GW) (CO)
%‘ y
Sustainable
Information
___________ Collecting (SIC) | H3a__ |

Figure 1. Research model. Note: direct effects (—); indirect effects (--»).

3. Methods
3.1. Sample

This study used a sample collected through an online questionnaire whose link was
disclosed on the authors’ social networks and to email contacts between September and
October 2022. It is, therefore a sample collected for convenience and is not probabilistic.
The option of disclosing the questionnaire online was due to the possibility of sending the
questionnaire link to more potential participants. Participants were Portuguese citizens over
18 years old. Participants were informed of the objective and purpose of the study, and their
informed knowledge was obtained. A pre-test was performed with 15 responses to assess
the understanding of the questions by the participants, the structure of the questionnaire,
and the response time spent.

In total, 864 responses were collected, of which 826 were considered valid. In 2022,
around 9.09 million individuals aged 18 and above were residing in Portugal [47]. Con-
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sidering a 3% margin of error, a sample of 1066 responses was needed. As the number
of responses was lower, and therefore the sample of this study is not representative of
the Portuguese population over 18 years old. The exclusion of the remaining responses
was due mostly to incomplete questionnaires and some responses from participants under
18 years of age. In socio-demographic terms, the participants were primarily women
(69.9%), with an average age of 33.8 years. A total of 47.7% had a degree, and 39.2% had at
most completed secondary education. The rest had master’s (11.9%) and doctorate (1.2%)
degrees. In terms of professional occupation, 46.4% were employed, 28.9% were students,
and 10.2% were self-employed. Regarding net monthly income, 63.9% earned a maximum
monthly income of EUR 1000.

3.2. Variables and Scales

The questionnaire consists of five groups of questions (access to the questionnaire is in
Supplementary Materials) adapted from Leonidou and Skarmeas [34] and Testa et al. [35].
The first group refers to the socio-demographic issues of the participants. Then there are
four groups of questions related to the variables considered in this study:
(i) Greenwashing (GW), with four questions; (ii) Environmental Concerns (EC), with
five questions; (iii) Sustainable Information Collecting (SIC), with three questions; and
(iv) Circular Consumption (CC), with six questions. These questions were measured on a
5-point Likert scale where 1—totally disagree and 5—totally agree.

3.3. Methodological Procedures

This study used a quantitative methodology. First, we performed a statistical analysis
of the constructs contained in the research model and the items that measure them using
the SPSS software (v.25). Then, we performed a factorial analysis by implementing an
exploratory factor analysis (EFA) and a confirmatory factor analysis (CFA). The purpose of
the EFA is to factor the items, and the purpose of the CFA is to confirm the reflective nature
of the model and check whether any items have to be excluded due to low confirmatory
factor load. As the sample was collected through a questionnaire, we also evaluated
whether there was any consistency of response or bias by implementing the common
method bias (CMB) using the Harman unifactorial test. The hypotheses established in
the research model were tested through the application of the Partial Least Square (PLS)
method using Smart PLS (3.0) [48,49]. The PLS method combines a factorial analysis with
the estimation of regressions using the Ordinary Least Squares method, not requiring
data normality. We applied the kurtosis and skewness statistics and verified that the data
used in this study did not have a normal distribution, and as such, the PLS was suitable
for the type of data and the purpose of the study. After applying the PLS method to the
research model, the obtained model was evaluated in terms of reliability, convergence, and
discriminant validity, as suggested by Hair et al. [48]: (i) Cronbach’s alpha (Cx > 0.70),
(ii) composite reliability (CR > 0.70), (iii) Average Variance Extracted (AVE > 0.50), and
(iv) discriminant validity, tested by the Fornell-Larcker criterion and HTMT criterion.
Finally, a bootstrap analysis was performed in Smart PLS to test the hypotheses contained
in the research model.

4. Results
4.1. Statistical Description of Constructs and Items

Table 1 contains the mean and standard deviation of the constructs considered in the
research model and the items that measure them. The items that, on average, generated
greater agreement among the sample participants were the SIC (M = 5.34) and the EC (4.62).
It was also revealed that the participants had low circular consumption intention (M = 2.83).
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Table 1. Mean and standard deviation of constructs and items.
Mean (M) Std. Deviation
Environmental Concerns (EC) 4.62 % 0.657 *
EC1 4.67 0.634
EC2 4.86 0.448
EC3 4.32 0.884
EC4 4.62 0.679
EC5 4.65 0.638
Sustainable Information Collecting (SIC) 5.34 % 1.391 *
SIC1 543 1.314
SIC2 5.25 1.398
SIC3 5.35 1.460
Circular Consumption (CC) 2.83* 0.712 %
CC1 2.62 0.661
cC2 2.76 0.611
CC3 240 0.771
CC4 3.09 0.765
CC5 3.04 0.711
CCo6 3.06 0.753
Greenwashing (GW) 3.88 % 0.930 *
GW1 3.88 0.908
GW2 3.80 0.935
GW3 3.81 0.931
GW4 4.03 0.945

Note: * simple average of the items to which they correspond.

4.2. Factor Analysis

Table 2 shows the results of implementing the EFA and the CFA. The EFA results reveal
that the initial 18 items were distributed by four factors, corresponding to each construct
defined in the research model (EC, SIC, CC, and GW). The CFA results confirm the reflective
nature of the model, and no items were excluded (confirmatory factor load > 0.70). The
cumulative variance of the four factors was 62.4%, and no single factor explained more
than 50% of the variance (factor 1 relating to EC was the factor with the highest variance,
explaining 30.9% of the total variance). As such, the CMB did not affect our data, and there
was no inconsistency or bias in the collected responses.

Table 2. EFA and CFA results.

Factor
Set of Items 1 2 3 4
EC SIC CcC GW  Communality Confirmatory Factor Loads
Environmental Concerns (EC)
EC1 0.722 0.612 0.759
EC2 0.748 0.588 0.729
EC3 0.702 0.714 0.752
EC4 0.704 0.555 0.751
EC5 0.705 0.57 0.754
Sustainable Information Collecting (SIC)
PSI1 0.816 0.754 0.893
PSI2 0.817 0.764 0.892
PSI3 0.797 0.735 0.885
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Table 2. Cont.

Factor
Set of Items 1 2 3 4
EC SIC CcC GW  Communality Confirmatory Factor Loads
Circular Consumption (CC)
CC1 0.634 0.788 0.712
cC2 0.706 0.571 0.775
CC3 0.782 0.512 0.746
CC4 0.771 0.711 0.793
CC5 0.774 0.741 0.731
CCe 0.756 0.753 0.702
Greenwashing (GW)
GW1 0.854 0.775 0.883
GW2 0.881 0.812 0.895
GW3 0.855 0.783 0.886
GW4 0.803 0.795 0.842
4.3. Reliability, Convergence, and Validity of the Model after Applying the PLS Method
Once the sample data were validated, the PLS method was applied to the research
model. The obtained model was evaluated in terms of reliability, convergence, and discrim-
inant validity, as suggested by Hair et al. [48]. The results (Table 3) reveal that the model
was reliable and showed convergence (Cx > 0.70 and CR > 0.70; AVE > 0.50).
Table 3. Realiability, convergence, and discriminant validity of model.
Ca CR AVE
Environmental Concerns (EC) 0.753 0.837 0.509
Sustainable information Collecting (SIC) 0.869 0.920 0.792
Circular Consumption (CC) 0.807 0.860 0.507
Greenwashing (GW) 0.900 0.930 0.769
Table 4 presents the discriminant validity according to the Fornell-Larcker criterion
and the HTMT analysis. The squared AVE values (diagonal in bold) were greater than
the intervariable correlation coefficient (EC, SIC, CC, and GW), indicating a high level of
discriminant validity. The value obtained for the HTMT scores was less than 0.90 and, as
Leguina [50] suggested, there was discriminant validity between the reflexive constructs.
Furthermore, the model presented an optimal fit: (i) the Goodness-of-Fit Index (GFI) (0.989;
reference value > 0.90), (ii) the Normative Fit Index (NFI) (0.965; reference value > 0.90),
and (iii) the Root Mean Square Approximation Error (SRMR) (0.075; reference value < 0.08).
Table 4. Fornell-Larcker criterion.
Fornell-Larcker Criterion HTMT
EC SIC CC GW EC SIC CC GW
Environmental Concerns (EC) 0.713
Sustainable Information Collecting (SIC) 0.427 0.890 0.524 0.599 0.433
Circular Consumption (CC) 0.304 0.400 0.712 0.466
Greenwashing (GW) 0.344 0.427 0.220 0.877 0.420 0.342

Note: in bold, the results of the Fornell-Larcker criterion.

Predictive relevance was also evaluated based on the cross-validated redundancy
approach of the endogenous variables EC, SIC, and CC using the Stone-Geisser value
(Q?). As Q% was greater than zero (Q? of the EC = 0.550; Q? of the SIC = 0.115; Q? of the
CC = 0.175), the estimated PLS model was relevant in predicting the dependent variables
EC, SIC, and CC.
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4.4. Research Model Estimation

Tables 5 and 6 show the results of the bootstrapping analysis. Table 5 shows the
estimation of the direct relationships established in the research model. All relationships
were statistically significant.

Table 5. Results of direct effects on endogenous variables.

Confidence Interval

Direct Effects on Endogenous t-Value o Hypothesis
octs on E 8 Path (B) (Bootstrap) p-Value 2.50% 97.50% é’ﬂppor .
H1: GW — CC 0.081 2.275 0.023 0.018 0.156 Yes
H2: GW — EC 0.344 8.217 0.000 0.255 0.424 Yes
H3: GW — SIC 0.384 9.822 0.000 0.305 0.452 Yes
H4: EC — CC 0.162 3.425 0.001 0.071 0.258 Yes
H5: SIC — CC 0.331 8.270 0.000 0.243 0.405 Yes

Note: GW—Greenwashing; CC—Circular Consumption; EC—Environmental Concerns; SIC—Sustainable Infor-
mation Collecting.

Table 6. Results of mediating effects between endogenous variables.

Confidence Interval

Indirect Effects between t-Value o o Hypothesis
Endogenous Variables Path () (Bootstrap) p-Value 2.50% 97.50% Support
H2a: GW — EC — CC 0.056 2.731 0.007 0.023 0.099 Yes
H3a: GW — SIC — CC 0.127 6.441 0.000 0.087 0.167 Yes

Note: GW—Greenwashing; CC—Circular Consumption; EC—Environmental Concerns; SIC—Sustainable Infor-
mation Collecting.

The results show that GW positively influenced CC, EC, and SIC (3 = 0.081, 3 = 0.344,
and 3 = 0.384, respectively), confirming hypotheses H1, H2, and H3. However, the fact that
companies engage in greenwashing behavior positively influenced consumers” demand
for pro-sustainable information. EC and SIC also positively influenced CC intention
(B =0.162 and p = 0.331, respectively), confirming hypotheses H4 and H5. A greater
demand for pro-sustainable information by participants more positively affected their CC
intentions compared to the effect of EC.

Table 6 shows the mediating effects of EC and SIC between GW and CC.

The mediating effects between the constructs contained in the research model demon-
strate that the GW positively influenced CC intentions when mediated by EC and SIC
(B =0.056 and 3 = 0.127, respectively), confirming hypotheses H2a and H3a. However, in
statistical terms, the relationship between GW and CC when measured by SIC was more
significant than when the relationship between GW and CC was directly measured. An
inverse situation happened for the relationship between GW and CC when mediated by EC,
which was weaker in statistical terms when compared to the direct relationship between
GW and CC.

5. Discussion of Results and Implications
5.1. Discussion of Results

Our analysis paints a complex picture of the relationship between greenwashing
environmental concerns, sustainable information collecting, and circular consumption
intention. Our findings indicate that consumers’ perception of prevalent greenwashing
behavior among companies is positively associated with their circular consumption in-
tention (H1: 3 = 0.081, p = 0.023), which may appear counterintuitive considering the
conventional wisdom that greenwashing has a negative impact on consumer attitudes
and behaviors [27,51,52]. Although our findings suggest that greenwashing paradoxically
stimulates environmental concerns and pro-environmental behaviors, some critics may
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argue that greenwashing should be exclusively seen as a deceitful business practice that
only misleads consumers. The core purpose of greenwashing is to create a falsely positive
image about a company’s environmental impact, which essentially is a manipulation of
consumer perception. Yet, our empirical findings indicate that consumers, in response to
such practices, may increase their environmental awareness and adjust their consumption
patterns towards more sustainable options.

Interestingly, the indirect effects shed light on the mechanisms underlying these
relationships. Indirect effects of greenwashing on circular consumption, mediated by en-
vironmental concerns (H2a: 3 = 0.056, p = 0.007) and sustainable information collection
(H3a: p =0.127, p < 0.001), are stronger than its direct effect (H1), suggesting that green-
washing’s influence on circular consumption is primarily exerted through these mediating
factors. Consumers might tend to question the sincerity of companies’” environmental
claims and hence be motivated to seek further information about the product’s sustainabil-
ity, which ultimately influences their intention to engage in circular consumption.

In the case of environmental concerns and circular consumption intention, our findings
align with previous studies that have established environmental concern as a significant
factor driving sustainable consumption behavior [4,35,38,53]. Our research reinforces
the existing consensus, underlining the important role that consumer’s concern for the
environment plays in shaping sustainable consumption patterns. The greater the degree
of their environmental consciousness, the more they exhibit sustainable behaviors such
as circular consumption. However, we acknowledge the existence of the value-action
or attitude-behavior gap in the realm of environmental sustainability, where consumers’
stated attitudes do not always align with their actual behaviors. It can be argued that
increased environmental concerns do not guarantee increased sustainable behaviors due
to this gap. This highlights the complexity of consumer behavior and the need for further
research to examine the factors that bridge or widen the gap between attitudes and actions.

Furthermore, the study introduces sustainable information collection as an intermedi-
ary between greenwashing and circular consumption intention. This presents a valuable
addition to the discourse on sustainable consumption, as it highlights the importance
of information accessibility in sustainable decision-making. Our results lend support to
the hypothesis that consumers who are aware of greenwashing tactics are not passively
influenced by them but instead respond by actively seeking more reliable information
about the products or services. The more they engage in sustainable information collection,
the more likely they are to intend to participate in circular consumption behaviors. This
reinforces the idea that information seeking is a powerful tool consumers can utilize to
make more sustainable decisions [54,55]. Therefore, understanding the mediating role of
sustainable information collection provides valuable insights into how consumers process
and respond to greenwashing. It indicates that consumer empowerment, through the provi-
sion and active seeking of reliable sustainability information, could be a potent mechanism
to mitigate the negative effects of greenwashing and promote circular consumption.

5.2. Theoretical Implications

This study makes valuable contributions to the existing literature by establishing
connections among the conceptual frameworks of greenwashing, environmental concerns,
sustainable information collection, and circular consumption. The results augment our
theoretical comprehension of how consumers adjust their behaviors and information-
seeking habits in response to corporate actions such as greenwashing. These findings
resonate with the norm activation theory, suggesting that when consumers perceive a
problem, such as greenwashing, it activates personal norms (like environmental concerns),
leading to a change in behaviors, such as the collection of sustainable information.

Simultaneously, the study sheds light on the role of consumers’ reactions to greenwash-
ing and their implications for circular consumption intentions. This examination provides
a richer understanding of consumer behavior in the context of a circular economy. This
relationship can be interpreted through the lens of the Theory of Planned Behavior, which
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highlights greenwashing as a significant external influence capable of shaping attitudes—in
this case, environmental concerns; molding subjective norms, exhibited as sustainable
information collecting; and influencing perceived behavioral control, represented as cir-
cular consumption intentions. The study’s findings offer a deeper understanding of the
paradoxical scenario where consumers confronted with deceptive environmental claims
respond by adopting more sustainable behaviors. The findings illustrate that consumers’
exposure to greenwashing stimulates their awareness and concern about environmental
issues and that environmental concerns mediate the effect of greenwashing on circular
consumption intention.

Additionally, the research highlights that consumers respond to perceived greenwash-
ing by seeking more credible information about sustainability. This behavior positively
influences their intention to engage in circular consumption, reinforcing the idea that
information seeking is a powerful tool consumers can utilize to make more sustainable
decisions. In fact, the research reinforces the well-established theory in environmental psy-
chology that environmental concern is a strong driver of sustainable consumption behavior,
underscoring the importance of information accessibility and credibility in sustainable
decision-making [56].

By bridging existing theories, our study presents a more comprehensive and inte-
grated view of consumer behavior in response to greenwashing. The findings provide
robust theoretical insights into how consumers navigate greenwashing and adopt circular
consumption behaviors, thereby making contributions to the field of sustainable consumer
behavior. This integrated perspective positions the study as a valuable piece of research in
understanding consumer behavior within the larger framework of a circular economy.

5.3. Practical Implications

The practical implications drawn from the findings of this study can be meaning-
fully organized into insights for businesses and policymakers, each underpinned by the
relationships we have established through our research hypotheses.

For businesses, the results demonstrate the importance of authentic engagement in
sustainable practices. Although greenwashing may inadvertently raise awareness and
stimulate interest in sustainable practices, educated consumers tend to react negatively to
perceived insincere environmental commitments [57], as seen through the positive effect of
greenwashing on circular consumption intention. Therefore, it is important for businesses
to commit authentically to sustainable practices and communicate these efforts transpar-
ently. Further, businesses need to recognize that consumers who hold strong environmental
concerns are more likely to engage in circular consumption. Therefore, companies aiming
to cater to this consumer segment should ensure their product and service offerings are
genuinely sustainable. These customers are more critical of greenwashing and are likely to
seek additional information about the environmental impact of the products or services
they are considering. This is a significant implication, given the observed positive rela-
tionship between sustainable information collecting and circular consumption intention.
Therefore, businesses should ensure that their sustainability information is accurate, easily
understandable, and readily accessible.

On the other hand, policymakers should consider the positive relationships we ob-
served between greenwashing, environmental concerns, sustainable information collecting,
and circular consumption intention. Our findings underscore the need for stricter regula-
tions to ensure transparency and accuracy in the presentation of sustainability information.
Greenwashing perception encourages consumers to seek out more reliable sustainabil-
ity information, and this information-seeking behavior significantly affects their circular
consumption intentions. Therefore, implementing standards for environmental informa-
tion disclosure could contribute to a more transparent market, foster consumer trust, and
facilitate the transition to a circular economy. An alternative viewpoint could suggest
that regulatory efforts may fall short due to the complex, international nature of many
businesses, rendering such measures ineffective. Although acknowledging this challenge,
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our study points to the crucial role that regulation can play in setting boundaries for green
claims. Despite potential limitations, regulatory frameworks can still raise the bar for
environmental commitments, compelling companies to be more cautious with their green
marketing efforts. Further, it is incumbent upon not just domestic but also international
regulatory bodies to collaborate and enforce more stringent and universally applicable
standards to counter greenwashing.

5.4. Potential Solutions and Best Practices

Battling greenwashing and promoting a sustainable economy is a multifaceted en-
deavor best approached via a collection of coherent and connected actionable steps. To
start with, education is at the heart of this process. Introducing educational campaigns to
enlighten the general public on what greenwashing is and also exactly how to recognize
it is the very first step. The power of awareness cannot be underestimated, as it can lead
to enhanced environmental concerns and a higher tendency for sustainable information
seeking, as our findings (H2, H3) show.

Transparency goes hand in hand with education. Firms ought to provide specific, ver-
ifiable information concerning their sustainability initiatives. This assists with sustainable
information collection, an essential factor in promoting circular consumption (H3, H5), and
serves as a deterrent to greenwashing. To strengthen this transparency, third-party verification
of environmental claims can be integrated. Independent verification adds a layer of relia-
bility and protects against greenwashing, consequently assisting the process of sustainable
information collection, an integral factor in fostering circular consumption (H5).

The fourth action entails stricter regulations and penalties for greenwashing enforced
by policymakers. Such measures can efficiently prevent firms from taking part in deceitful
practices, which lines up with our study’s premise of counteracting greenwashing to
encourage circular consumption (H1). With regulatory measures in place, firms should
then be encouraged to prioritize genuine sustainability practices over their public image.
Our research study suggests that consumers who perceive greenwashing demonstrate
higher ecological concerns and look for more sustainable information (H2, H3).

The promotion of the principles of the circular economy is a logical next step. Moti-
vating organizations to optimize resource usage and minimize waste not only promotes
authentic sustainability but also lines up with our research’s focus on circular consumption
(H4, H5). Subsequently, support should be provided to businesses that show a real dedica-
tion to sustainable practices. Incentives like tax benefits or subsidies can motivate firms to
develop genuine sustainability initiatives over greenwashing. In addition, encouraging
regular reporting of sustainability initiatives provides an extensive view of a business’s
environmental impact. This also relates to our findings on the value of sustainable infor-
mation availability in promoting circular consumption (H5). Regular reporting not only
promotes transparency but also helps to dissuade greenwashing, promoting a culture of
genuine sustainability.

Finally, open dialogue between firms and their stakeholders relating to sustainability
initiatives is an effective strategy to promote transparency and dissuade greenwashing. It
promotes a more powerful connection with consumers and aligns with our study’s insights
into sustainable information-seeking behaviors.

5.5. Limitations of the Study and Future Lines of Research

Although the results of this study offer meaningful insights, there are several lim-
itations that provide avenues for future research. The most noticeable limitation is the
demographic composition of the study sample. The participants consisted predominantly
of young, highly educated, female individuals. This may limit the generalizability of the
findings, as women are often reported to display stronger pro-environmental attitudes and
behaviors than men [58]. Future studies should aim to include a more balanced represen-
tation of gender, which would allow for more comprehensive analysis and comparisons
between genders.
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Further to this, the age and generational profiles of the sample were skewed towards
the younger end of the spectrum, with a concentration of Millennials and Generation Z.
This leaves room for future studies to investigate the attitudes and behaviors of older
generations, such as Generation X and Baby Boomers, towards greenwashing, environ-
mental concerns, sustainable information collection, and circular consumption. Differences
between generations could provide more granular understanding of these issues and help
to tailor strategies that effectively engage diverse groups.

Another limitation is the cross-sectional design of the study, which provides a snapshot
of consumer attitudes and behaviors at a single point in time. Future research could benefit
from a longitudinal design to capture changes over time, particularly considering the
rapidly evolving nature of sustainability trends and environmental concerns.

Geographically, the study was conducted within Portugal. Although this provides a
deep understanding of consumer perceptions within this context, the findings might not
be applicable to other cultural or geographic settings. As such, future studies should seek
to replicate this research in different geographic and cultural contexts to understand the
global dynamics of these relationships.

As alast observation, this study utilized a specific research model that, although robust,
did not consider other potentially significant variables like social influence, personal norms,
or government policies. Future research could develop a more comprehensive model
by including these variables to enrich our understanding of the factors driving circular
consumption. By addressing these limitations, future research can continue to advance our
understanding of the dynamics of the circular economy and provide more nuanced and
actionable insights for policymakers and businesses striving towards sustainability.

6. Conclusions

This research provides significant insights into the complex interplay between green-
washing, environmental concerns, sustainable information collecting, and circular con-
sumption intentions among consumers. Notably, our findings reveal that greenwashing
practices significantly influence consumers’ environmental concerns and their efforts to
collect sustainable information. Perceived greenwashing is significantly associated with
higher environmental concerns and a subsequent stronger demand for sustainable informa-
tion. This influence, in turn, shapes consumers’ circular consumption intentions, which
involve the use and reuse of resources in a closed loop, reducing waste, and minimizing
environmental impact.

The implications of our study for businesses and policymaking bodies are profound
and multi-dimensional. Companies need to recognize the potential double-edged sword
of greenwashing—it might stimulate short-term pro-environmental behaviors but could
eventually foster consumer skepticism and erode trust. Conversely, businesses committed
to genuine environmental stewardship could capitalize on this consumer response by
offering greater transparency, substantiating their green claims, and providing accessible
and trustworthy information on their environmental impacts.

For policymakers, our results underline the critical importance of stringent regulation
to curb greenwashing and promote transparent communication about sustainability. It
is thoughtful to realize that equipping consumers with reliable and accurate information
about the environmental impacts of products and services is not only a responsibility but
also a potent mechanism to foster sustainable consumption behaviors.

The phenomenon of greenwashing in the age of sustainability is like a moving tar-
get, complex and continually evolving. Future research can further build on our find-
ings by studying the impact of greenwashing across different demographic groups, cul-
tural contexts, and industries. Moreover, our study presents actionable steps to combat
greenwashing—steps that could inspire real, on-the-ground changes. However, how effec-
tive would these steps be when implemented in the real world? This is another direction
for future research to explore, which could deepen our understanding and provide more
practical insights for all stakeholders involved in the battle against greenwashing.
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