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Abstract

Consumers are the true agents of transformation in the circular economy. By making con-
scious and sustainable choices, they drive the development of circular business models,
challenging the status quo and inspiring change for a more sustainable future. The main
purpose of this paper is to assess the role of consumers in the circular economy as drivers
of the development of circular business models. In detail, we explore whether Portuguese
citizens make circular consumption choices and what factors influence these choices. An
online questionnaire was used to collect data from a sample of 826 Portuguese. The quan-
titative analysis was performed using the Partial Least Square (PLS) method. Overall, we
found that: (i) both pro-environmental habits and environmental concerns positively influ-
ence their circular consumption choices, (ii) pro-environmental habits positively influence
consumers’ greenwashing perception, and (iii) greenwashing perception highlights envi-
ronmental concerns. This study demonstrates that by adopting pro-environmental habits,
consumers can play a central role in transforming companies’ traditional business models
into circular business models. Consequently, a model is proposed where consumers’ moti-
vations for adopting circular behaviors are used to convert the companies’ business model
from linear to circular. The model emphasizes the active participation of consumers.
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1 Introduction

By embracing the transition to a circular economy, the world is embarking on a journey
of immense potential. This provides the chance to achieve remarkable economic growth
and empowers us to make a lasting impact on our environmental and social environ-
ment. In this way, we aim to create a future where assurance and sustainability go hand
in hand, inspiring the next generations. However, this implies a transformational change
both in consumption and production (Ferreira et al., 2023; Meis-Harris et al., 2021).
The essence of this transformation is to minimize waste. Waste minimization requires a
longer useful life of resources and products (OECD, 2020). Extending the life cycle of
products and materials implies that they are reused, recycled, remanufactured, and dis-
posed of (Korhonen et al., 2018).

The transition to a circular economy is one of Europe’s key priorities for fulfilling the
commitment made to the United Nations 2030 Agenda for Sustainable Development and
the Paris Agreement (Fetting, 2020). Although the circular material rate in the Euro-
pean Union has been increasing, it remains at deficient levels. In 2014 (the first year of
evaluation), the rate of circular material was around 8.3% and reached 12.8% six years
later (Eurostat, 2021).

Although companies progressively understand the value of a circular economy and
are more aware of the opportunities that may arise, practical changes and implementing
circular business models are still very incipient (Geissdoerfer et al., 2017). However, the
responsibility to implement a circular economy should not fall only on companies but
should be extended to consumers. According to Meis-Harris et al. (2021), the success-
ful implementation of a circular economy depends heavily on consumers engaging in
informed circular consumption behaviors. Consumers’ circular purchasing choices can
be an important trigger for companies to move from traditional production systems to
pro-environmental production systems and to adopt circular business models. We can
ask what role civil society plays in transforming consumption-based business models
into circular economy models.

By recognizing the importance of consumers in structuring a circular economy, this
study aims to explore the factors that influence Portuguese citizens to make circular con-
sumption choices (CCC). Based on the study’s results, a proposal was made for active con-
sumer participation in transforming companies’ traditional business models into circular
business models. Thus far, few studies have addressed the importance of the role of con-
sumers in promoting a circular economy (Gomes et al., 2022; Mostaghel & Chirumalla,
2021; Ratner et al., 2021; Testa et al., 2020; Wastling et al., 2018). Moreover, consumer
participation in the circular economy is essentially based on acceptance models of circular
practices (Kuah & Wang, 2020) without exploring the motivations for doing so.

Consumers’ contribution to a circular economy has been studied through pro-envi-
ronmental habits (Testa et al., 2020), their environmental concerns and greenwashing
(Ratner et al., 2021). These items were measured with close-ended statements. However,
despite the recognized contribution of these studies, these statements do not differenti-
ate consumers’ environmental concerns or environmentally friendly habits from their
circular consumption choices. Thus, based on the statements explored by the authors,
we created a new variable denominated “Circular Consumption Choices.” From here,
we examined the influence of (i) pro-environmental habits and environmental concerns
in making circular consumption choices and (ii) pro-environmental habits in recogniz-
ing greenwashing and its influence on environmental concerns.
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This study demonstrates consumers’ relevant role in the circular economy, exploring
their motivations to adopt circular consumption behaviors. This proves that consumers
can actively contribute to the circular economy. Few studies have addressed consumer
participation in the circular economy, focusing essentially on the part of companies,
given the legal impositions they face and their contribution to green economic growth.
This study contributes to the literature on the circular economy and, specifically, the
literature on circular consumer behavior, demonstrating that consumers’ adherence to
circular consumption is encouraged by pro-environmental habits, their environmental
concerns, and greater awareness of greenwashing. We believe that if society reveals a
concern about pursuing circular consumption choices, this will, in the long term, pres-
sure companies to change their business models to meet their customers’ preferences.
The present study, proposes a model of effective consumer participation in the circular
economy.

2 Literature review
2.1 Circular consumption choices

In today’s world, Consumer Circle Choices (CCC) have to be taken into account since
each consumer decision can shape a better future for our planet. By embracing CCC,
the consumer becomes a catalyst for change, driving a sustainable revolution that tran-
scends traditional consumption patterns. In a linear economy—production, consump-
tion, and disposal, a customer buys a manufactured product without any follow-up of
the process. There is no concern with what the user does with the product when having
it. The circular economy has been identified as a viable alternative to the traditional
linear economic model (Ottelin et al., 2020; Schandl et al., 2018), and a means to ful-
fill the 2030 Agenda of United Nations for Sustainable Development.

From a circular business model perspective, there is already a growing interest in
knowing what happens to the product after it leaves the manufacturer to be recycled
and re-enter the production process. In this regard, the role of customers is crucial
to the extent that consumer behavior can significantly influence the overall flow of
products, components, and materials. Thus, customers’ consumption choices become
important to circular economy. Consumers are important actors in circular business
models and can encourage them through their consumption choices (Meis-Harris
et al., 2021). Two strategies for designing products and business models for a circular
economy have been proposed by Bocken et al. (2016)—slowing and closing resource
loops. While slowing resource cycles involves increasing product utilization through
product lifespan extensions or sharing schemes, closing resource cycles, on the other
hand, seeks to ensure that materials can be recycled at the end of the assets useful
life (Bocken et al., 2016). In addition to entrepreneurs, consumers can (and should)
undertake these strategies. In this regard, consumers can adopt a variety of behaviors.
They can, for example, buy products designed for recycling or that have greater lon-
gevity, they can use repair and maintenance services to fix things instead of buying
new replacement products, they can use renewable energy, they can recycle their waste
(Ottelin et al., 2020), they can reuse some packaging, avoid using disposable products
and/or give away clothes they do not use.
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2.2 Environmental concerns

In the last three decades, societies have shown increasing environmental concerns, which
has been changing consumer behaviors (Hirsh, 2010). Awareness about the importance
of preserving the planet has led to a paradigm shift in the way consumers relate to the
products they consume. Sustainability and circularity must stop being vague, distant, and
unreachable concepts to become a real and present concern in everyone’s’ day-to-day life.
Environmental concerns (EC) can be defined as consumers’ awareness of the degradation
of natural resources and pollution (Testa et al., 2020; Trivedi et al., 2018).

Consumers’ environmental concerns stem from their beliefs or values, which, in turn,
influence their attitudes and behaviors, from holding recycling practices to purchas-
ing green or circular products (Fuxman et al., 2022; Schultz, 2000; Trivedi et al., 2018).
Greater sensitivity toward the environment, as well as environmentally conscious behaviors
has been increasing the demand for eco-friendly products made with recycled materials
and reuse of waste, resulting in new green products or circular products (Bulut et al., 2021;
Hamzaoui Essoussi & Linton, 2010; Yarimoglu & Binboga, 2019). Some authors (Boesen
et al., 2019; Yu & Lee, 2019) claim that consumers prefer to purchase upcycle products.
Upcycle products come from reusing other products (reuse), extending their useful life.
These products are greener and less harmful to the environment.

There is evidence that consumer EC grow positively impacts on CCC (Camacho-Otero
et al., 2018; Szilagyi et al., 2022). According to Camacho-Otero et al. (2018), consumers
who hold a more favorable view toward circular products, driven by their environmental
concern, tend to act accordingly when shopping. Furthermore, the authors found that EC
significantly positively impacts circular buying behavior. These findings confirm that more
environmentally conscious individuals are likelier to make consumption choices that fol-
low circular principles. Thus, we hypothesize that:

H1 Greater environmental concern positively influences circular consumption choices.

2.3 Greenwashing

A raising interest has followed concerns about sustainability in greenwashing. As custom-
ers become more aware of the consequences of their consumption acts on the environ-
ment, particularly their excessive consumption, they buy more ecological products (Gomes
et al., 2023). Growing consumers’ concern with the environment encourages companies
to develop green marketing strategies (Pickett-Baker and Ozaki, 2008) to show potential
buyers their social responsibility and enhance their good corporate image. Companies from
all sectors have presented themselves as environmentally responsible and involved in prac-
tices to fight climate change. However, consumers may consider these marketing strate-
gies ‘greenwashing’ (GW) when they understand that companies advertise more environ-
mental benefits than they deliver. In this context the need arises to discuss greenwashing
and how it can affect conscious consumption. Despite the existence of many definitions of
greenwashing (de FreitasNetto et al., 2020 for a review), we can define the phenomenon
as the combination of two antagonistic corporate behaviors: weak environmental perfor-
mance and positive communication about ecological performance (Delmas & Burbano,
2011). Indeed, GW is a method of highlighting a good practice while hiding all other prac-
tices with negative impacts on the environment to show itself to be more environmentally
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sustainable than it is (Adamkiewicz et al., 2022; Fuxman et al., 2022; Zaidi et al., 2019).
Thus, GW deliberately distorts a company’s environmental practices (Ferrén-Vilchez et al.,
2021) which may jeopardize fulfilling of the objectives of the United Nations 2030 Agenda
for Sustainable Development and the Paris Agreement.

In recent years, the interest in GW has increased (seeZhang et al. 2018 for a review),
and some studies (Bulut et al., 2021; Sun & Shi, 2022; Zhang et al., 2018) have related
environmental concerns with GW. While, Zhang et al. (2018) suggest that green concern
strengthens the negative relationship between GW perceptions and green purchasing inten-
tions, Bulut et al. (2021) found that GW perception decreases the effects of environmental
concern on green behavior. Recent evidence suggests that consumers’” GW perception neg-
atively influences consumers’ green purchasing intentions and that environmental respon-
sibility reinforces the negative influence of GW perception on green purchasing intentions
(Sun & Shi, 2022).

Although there is evidence concerning the direct relationship between EC and GW
(Bulut et al., 2021; Zhang et al., 2018), the existence of an opposite relationship (between
GW and EC) remains to be proven. Actually, if consumers perceive that organizations com-
municate half-truths or hide information about their products or services, they may seek
more product information to discover the whole reality (Leonidou & Skarmeas, 2017).
This search for information to attest to the integrity of business practices can also highlight
consumers’ environmental concerns and increase the likelihood of making environmentally
conscious choices related to purchasing circular products.

In this context, some studies point out that increased awareness of GW may influence
consumers’ EC (Bulut et al., 2021; Schmuck et al., 2018; Urbariski & ul Haque, 2020;
Zhang et al., 2018). Zhang et al. (2018) found that consumers’ perception of GW is directly
negative toward green purchase decisions and has an indirect negative effect via green word
of mouth. Bulut et al. (2021) explained that the perception of GW mitigates the association
between EC and Millennial consumer behavior. Schmuck et al. (2018) point out that false
claims in green advertising harm consumer attitudes toward these ads and brands. Urbariski
and ul Haque (2020) documented that consumers, even those who consider themselves
high environmentalists, can be seduced of identifying GW products as being sustainable,
leading to a negative association between green purchasing and consumers’ green behav-
ior. Overall, the literature suggests that increased awareness of GW may lead to a greater
degree of skepticism and critical evaluation of green marketing claims, which can raise
more significant environmental concerns among consumers. Thus, we hypothesize that:

H2 A greater awareness of Greenwashing influences an individual’s environmental
concerns.

2.4 Pro-Environmental Habits

Adopting pro-environmental habits (PEH) and circular behaviors by consumers plays a
fundamental role in creating a more sustainable future. By incorporating circular practices
that protect and preserve the environment, consumers can make a global difference. Every
choice consumers make (namely, how they buy products and use and dispose of them)
has the power to impact the planet positively. Studies on pro-environmental behaviors have
focused on the role of norms, values, motivations, and intentions, neglecting the role of
habits (Sorqvist et al., 2016). While habits are overlooked in sustainability science, they
have been recognized as a potential barrier to aligning intrinsic motivation with sustainable
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behavior change (Jackson, 2004). Habits are the basis for many daily actions and can be
powerful barriers to change. Once adopted, habits tend to persist without much delibera-
tion or reconsideration (Wood & Riinger, 2016). PEH can be defined as changing from
non-ecological habits to more ecological ones (e.g., energy and saving; water saving; waste
management; no plastics; sustainable mobility) (Dahlstrand & Biel, 1997; Sabbir & Tau-
fique, 2022). The adoption of PEH by consumers is essential to achieve the United Nations
2030 Agenda for Sustainable Development goals and the Paris Agreement.

PEH can be planned and adjusted to the daily routines of each individual (Huang et al.,
2020). Indeed, families with PEH invest more in energy-efficient appliances (Busic-Sontic
et al., 2017; Ramos et al., 2015); larger families with children are more likely to save water
(Berk et al., 1993; Martinez-Espifieira et al., 2014). Some authors (Gould et al., 2016)
argued that individuals had successfully adopted waste management. The transition to zero
plastics depends not only on consumers’ adoption of this attitude but also on suppliers that
need to change their current practices. However, on the supply side of the market, there
is a significant dependence on the industry for plastic packaging (Beitzen-Heineke et al.,
2017), which will undoubtedly delay the reduction in the use of plastics. Further, although,
in general, individuals seem to value sustainable mobility, it does not translate into sustain-
able attitudes, as there is a perception that sustainable mobility entails more significant
financial expenses (Herberz et al., 2020; Rezvani et al., 2018).

The PEH approach might be an effective way to promote pro-environmental attitudes
and promote CCC. Zeng et al. (2023) found that PEH positively relates to sustainable
consumption behavior. Thus we will confine ourselves to the PEH used by Ratner et al.
(2021)—energy and water saving, waste management, avoiding plastic, and sustainable
mobility—to explore their role in circular consumption choices and greenwashing percep-
tion. Thus, we hypothesize that:

H3a Pro-environmental habits have a positive association with circular consumption
choices.

H3,, The pro-environmental energy saving habit has a positive association with circular
consumption choices.

H3,, The pro-environmental habit of water saving positively correlates with circular con-
sumption choices.

H3,; The pro-environmental habit of waste management has a positively associates with
circular consumption choices.

H3,, The pro-environmental habit of zero plastic has a positive association with circular
consumption choices.

H3,5 The pro-environmental habit of sustainable mobility positively associates with circu-
lar consumption choices.

Regarding the association between PEH and GW, Lyon and Montgomery (2015)
provide evidence that companies often use GW to reach consumers concerned about
the environment. This shows that individual pro-environment behaviors can promote
the company’s environmental reputation. Conversely, PEH also has the potential to
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mitigate GW. Parguel et al. (2011) show that consumers with PEH are more likely to
denounce bad environmental practices by companies and, as such, help expose GW.
Thus, while pro-environmental behaviors can be misused to promote GW, they can
also play a significant role in its mitigation. Therefore, we hypothesize that:

H3b Pro-environmental habits have a positive association with greenwashing.

H3,, The pro-environmental habit of energy saving has a positive association with
greenwashing.

H3,, The pro-environmental habit of water saving has a positive association with
greenwashing.

H3,; The pro-environmental habit of waste management positively associates with
greenwashing.

H3,,; The pro-environmental habit of zero plastic has a positive association with
greenwashing.

H3,5 The pro-environmental habit of sustainable mobility positively associates with
greenwashing.

Figure 1 describes the reduced (Fig. 1A) and the developed (Fig. 1B) structural
model.

3 Methods
3.1 Sample

Data from this study were collected through a questionnaire constructed in google
forms and made available online for two months (September and October, 2022). The
link to the questionnaire was published on social networks, which is why it is a con-
venience sample, not a probabilistic one. The criteria for inclusion in the sample were
Portuguese citizenship and being a consumer over 18 years old. The questionnaire was
anonymous, and participants were informed about the academic purpose of the data.
Written consent of the participants was obtained. A pre-test was conducted with 20
participants to assess their understanding of the questions.

A total of 826 valid responses were obtained from the available questionnaire.
Most respondents were women (69.9%), and the average age of participants was 33.8
years (minimum age 18 years and maximum age 78 years). The majority of respond-
ents (73.6%) reside in the central region of Portugal. Regarding education, 39.2% of
respondents have completed secondary education, and 47.7% were licensed. The rest
have a master’s degree (11.9%) and a doctorate (1.2%). As for professional occupation,
46.4% were employees, 28.9% were students, and 10.2% were self-employed. Most
respondents had a net monthly income of less than €1000 (63.9%).
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A. Simplified structural model

Pro
Environmental
Habits

Environmental
Concerns

Greenwashing

H3,

Hl

Circular
Consumption

Choices

B. Developed structural model

Energy
Saving

Environmental
Concerns

Greenwashing

Water
Saving

Pro
Environmental
Habits

Circular
Consumption
Choices

Sustainb.
Mobility

Fig. 1 a Simplified structural model. b Developed structural model

3.2 Measurement of the constructs

The questionnaire comprises five sections. The first section collected information regard-
ing respondents’ sociodemographic characteristics. The remaining sections collected the
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opinion of participants about their circular consumption choices (CCC), their environmen-
tal concerns (EC), their awareness of greenwashing (GW) and their pro-environmental hab-
its (PEH). This information was collected through close-ended statements used elsewhere
(Ratner et al., 2021; Testa et al., 2020).

In section two, eight statements were presented to evaluate CCC related attitudes. These
statements represent the five dimensions of the circular economy: (i) reuse—three state-
ments: CCC1, CCC2 and CCCT7; (ii) recycle—one statement: CCC3; (iii) reduce—two
statements: CCC4 and CCCS5; (iv) repair—one statement: CCC6 and (v) minimal take—
one statement: CCCS.

The third and fourth sections comprised four statements related to EC and GW, respec-
tively. Respondents’ PEH were collected in the last section through 31 statements, of which
ten statements related to energy saving, six statements related to water saving, five state-
ments related to waste management, three statements related to plastic avoidance and six
statements related to sustainable mobility.

The answers to statements presented in sections two to four were measured on a 5-point
Likert scale ranging from 1—Strongly Disagree to 5—Strongly Agree. The PEH presented
in section five was also measured on a 5-point Likert scale ranging from 1—never and 5—
whenever/whenever I can. The statements are detailed in the first column of Table Al, in
the Appendix.

3.3 Data analysis

This study performed a quantitative approach. First, a descriptive statistical analysis of the
structural model constructs—CCC, EC, GW and PEH, was performed. Then, a factor anal-
ysis was performed, and an exploratory factor analysis (EFA) was implemented to factor
the items. A confirmatory factor analysis (CFA) was implemented to validate the reflec-
tive nature of the structural model. The relationships established in the structural model
(hypotheses) were tested by the Partial Least Square (PLS) method in the Smart PLS 4.0
software (Ringle et al., 2020). This method allows combining a factorial analysis with sim-
ple linear regressions estimated by the Ordinary Least Square (OLS) method and does not
require the data to follow a normal distribution. The PLS method allows for multivariate
data analysis and is widely used in topics related to the social and behavioral sciences (Hair
et al., 2019). This method has still been widely used to measure variables such as envi-
ronmental concerns and sustainable consumption behavior (Antonetti and Maklan (2014);
Saari et al., 2021). The PLS is also a suitable method for modeling data for forecasting
purposes, in which the investigation focuses on a target construct, such as the circular con-
sumption choices construct in our study (Calvo-Mora et al., 2020).

The PLS method has advantages over the OLS method, which is most commonly used
for estimating simple and multiple linear regressions. The PLS method allows modeling
regressions with numerous variables and indicators without being affected by multicollin-
earity problems. Then it produces factors with high covariances and, as such, factors with
high predictive power (Jgrgensen et al., 2004). However, the PLS method, compared to the
OLS method, has more difficult interpreting the factor loadings. Since the estimators of
the regression coefficients do not have known distributions, their significance test can only
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be performed through resampling methods (Jgrgensen et al., 2004). The model obtained
after applying the PLS method to the structural model was evaluated using three meas-
ures proposed by Hair et al. (2019): (i) Cronbach’s Alpha measurements (Ca>0.70); (ii)
Average Variance Extracted (AVE >0.50) and (iii) discriminant validity tested by the For-
nell-Larcker criterion (comparison between the squared construct correlations and AVE).
The model obtained after applying the PLS method was also validated regarding coefficient
of determination (R2) and predictive relevance using the Stone—Geisser measure (Q2),
which is based on the cross-validated redundancy approach. Finally, the hypotheses con-
tained in the structural model were tested through a bootstrap analysis in Smart PLS 4.0.

4 Results
4.1 Descriptive analysis

Table Al in the Appendix summarizes the descriptive statistics of the CCC, EC and
GW constructs. Respondents agreed with all statements presented. The results show
that respondents, in general, exhibit a circular behavior mainly in terms of reuse—they
value especially products with a longer shelf life (M =4.65), those whose packaging can
be reused for other purposes (M=3.67) and, recycling—they do not throw clothes in the
trash, they recycle them through donating (M=3.42). Concerning EC, respondents were
worried about wasting resources (M =4.86), the consumption of natural resources, and the
consequences for future generations (M =4.67). Regarding GW, the most valued item was
related to the absence or concealment of important information about the actual environ-
mental characteristics of the products (M =4.03).

On average, the PEH most followed by participants were saving energy (M =3.19) fol-
lowed by not using plastic (3.06), managing wastes (M =2.86), and sustainable mobility
(M =2.55). Water saving was the least frequent PEH (M =2.48).

Concerning energy saving, respondents showed that they often turn off the lights in
empty spaces (M=3.65) and turn off the TV when no one is watching (M=3.49). The
most frequent habits engaged by respondents to save water were turning off the water while
washing their face or brushing their teeth (M =3.42) and taking short showers (M =3.17).
Concerning waste management, respondents most often follow garbage separation rules
(M=3.19) and avoid throwing away used cooking oil (M =3.15). Finally, regarding sus-
tainable mobility, respondents’ most frequent habit was maintaining correct tire air pres-
sure (M =3.24).

4.2 Factor analysis

Table A2 in the Appendix, contains the results of the EFA and the CFA. The 46 items
initially collected were divided into eight factors corresponding to each of the constructs
included in the structural model. None of the items was removed. Eight factors present
an accumulated variance of 72.55%, and none explain more than 50% of the variance. All
items have commonalities greater than 0.70, enough to proceed with the rotation of the
factor matrix. Regarding CFA results, all items have high confirmatory factor loads (0.70),
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confirming the reflective nature of the items in the model, and thus, no item has to be
deleted.

4.3 Assessment of the measurement model

Table 1 presents the values for the individual reliability indicators of each research model
construct (Ca and CR), convergent validity (AVE) and discriminant validity (square root of
the AVE). The PLS model reveals high levels of reliability (Ca>0.70 and CR > 0.70) and
convergent (AVE >0.50), and discriminant validity. The measures proposed by Hair (2019)
were used to assess the quality of the model’s fit, such as the Chi-Square (p=0.081), Good-
ness-of-Fit (0.92), Comparative Fit Index (0.91) and Standard Root Mean Square Residual
(0.095). Fulfilling the reference values, the estimated PLS model presents a good fit.

4.4 Assessment of the structural model

According to Hair et al. (2021), the assessment of the structural model implies verify-
ing 1) collinearity problems using the variance inflation factor (VIF), ii) the predictive
power of the models with the determination coefficient (R?) and the predictive relevance
(Stone—Geisser Q) based on the approach of cross-validated redundancy, and iii) the endo-
geneity problems with the Gaussian copula approach.

Regarding collinearity, the largest inner VIF is 1.389, so collinearity is not a criti-
cal issue. According to Cohen (1988), the latent variables CCC (R? adjusted=0.691)
and GW (R? adjusted =0.650) have a “substantial effect,” and the latent variable EC (R?
adjusted=0.102) has a “moderate effect.” The estimated model reveals predictive relevance
for predicting CCC, EC and GW since Q? is greater than zero (Q*=0.267; Q*=0.510 and
Q%=0.520, respectively).

We apply the Gaussian copula approach to ensure that the estimated coefficients are
not affected by endogeneity problems, according to Park and Gupta (2012). The structural
model focuses on the relationships between the EC independent variables and the CCC
pro-environmental habits (ES, WS, WM, ZP and SM). GW is considered in the structural
model a variable dependent on pro-environmental habits. According to the Gaussian cop-
ula approach, independent variables cannot have a normal distribution. We apply the Sha-
piro—Wilk test and Kolmogorov—Smirnov test with Lilliefors correction and verify that EC
and the pro-environmental habits have a p<0.01. As such, we confirm that they do not
have a normal distribution. The Gaussian copula analysis was performed in Smart PLS 4.0
as described by Hult et al. (2018), and the results are shown in Table 2. None of the Gauss-
ian copula terms of EC and pro-environmental habits are significant for a 1% or 5% prob-
ability of the error terms, and the differences of the 3 between the original model and the
results of Gaussian copula are reduced. In this way, the PLS results are robust and are not
affected by endogeneity problems.
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4.5 PLS model

Table 3 presents the results of the bootstrap analysis carried out in Smart PLS 4.0, intend-
ing to estimate the relationships established in the structural model using the PLS method.

Circular consumption choices (CCC) can be explained by pro-environmental habits
(PEH) or environmental concerns, although the PEH are more explanatory. Among the
PEH, not using plastic is the practice most explanatory of CCC (f=0.393). Engaging in
sustainable mobility is the second most explanatory habit for CCC (p=0.183), followed
by the habit of saving energy (f=0.181) and waste management (§ =0.143). Finally, water
savings is the PEH that least explains the CCC (=0.094). Moreover, respondents with
more significant environmental concerns tend to have a more circular consumption and,
as such, to make a greater contribution to developing a more circular economy (f=0.127).
Thus, hypotheses H1 and all H3a were confirmed.

PEH only partially explained the awareness of greenwashing. Participants who did not
use plastic (=0.156) and those who followed sustainable mobility (§=0.098) proved to
be more sensitive and attentive to GW. The daily habit of saving energy and water and
waste management did not explain GW significantly. This result is not surprising since
these habits are separate from the production practices of companies. Thus, hypotheses
H3,, and H3 5 were confirmed.

Finally, the results indicate that greenwashing was statistically significant in explaining
EC (p=0.322), confirming hypothesis H2.

5 Discussion and implications
5.1 Discussion

The transition to a circular economy is essential for developing a more sustainable world
and meeting the priorities imposed by the 2030 Agenda (Fetting, 2020). While playing
the role of consumer, society must pressure companies to adopt sustainable production
methods, implying changes in their business models. This study investigates whether Por-
tuguese society may play a role in companies’ construction of circular business models. To
this end, we explored the impact of Portuguese pro-environmental routines and ecological
concerns on circular consumption choices. Additionally, we explored the influence of Por-
tuguese daily pro-environmental habits on their perception of greenwashing and whether
this perception influences their environmental concerns.

In general, the results confirmed the formulated hypotheses. We find evidence that
the environmental concerns of Portuguese respondents’ positively influenced their
circular consumption choices, as seen in studies by Camacho-Otero et al. (2018) and
Szilagyi et al. (2022). Consumers with greater environmental awareness are more sen-
sitive to environmental problems and, as such, are more likely to value circular prod-
ucts and to engage in circular behaviors, namely in their circular consumption choices
(Camacho-Otero et al., 2018; Yarimoglu & Binboga, 2019). Moreover, the findings
show that Portuguese respondents revealed significant environmental concerns, which
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translated into protecting future generations. They seemed to be especially worried
about wasting resources and using natural resources. Analogous findings were found
elsewhere (Trivedi et al., 2018; Yarimoglu & Binboga, 2019).

Also, our findings indicate that Portuguese respondents’ pro-environmental habits
positively influenced their circular consumption choices. From these habits, reduc-
ing plastic use, engaging in sustainable mobility, and energy saving had the most
significant influence. These results corroborate the findings of Sabbir and Taufique
(2022) and Huang et al. (2020), who demonstrate that pro-environmental habits result
from planning and transforming conventional daily practices into ecological ones.
This adjustment of individual practices essentially involves the more efficient use
of energy (Busic-Sontic et al., 2017), water saving (Martinez-Espifieira et al., 2014),
waste management (Gould et al., 2016), plastic reduction (Beitzen-Heineke et al.,
2017) and greener mobility (Herberz et al., 2020). Our findings suggest that respond-
ents follow a circular consumption materialized mainly on reusing and recycling prod-
ucts. This finding aligns with international evidence that consumers prefer to upcycle
products because they are more beneficial to the environment (Boesen et al., 2019;
Wilson, 2016; Yu & Lee, 2019). Adopting pro-sustainable habits awakens individuals
to a greater environmental awareness and to adopt sustainable consumption choices
(Zeng et al., 2023). Despite the environmental concerns expressed by respondents,
their daily contribution to preserving the environment leaves much to be desired.
Their effective contribution is materialized in saving energy and avoiding plastics, in
line with previous studies (Ar1 & Yilmaz, 2017; Liu et al., 2020; Ratner et al., 2021).
Waste management practice, saving water and resorting to more sustainable means of
mobility were daily routines least followed by the respondents. Safeguarding the due
methodological differences, our respondents seem aligned with Russian respondents
(Ratner et al., 2021). We can only speculate about the reasons for these findings. The
lack of concern of participants with saving water can be explained by the water price,
which, in Portugal, is one of the lowest in Europe. Indeed, empirical evidence dem-
onstrates that a higher water price enhances water conservation (Grafton et al., 2011;
Worthington & Hoffman, 2008). Further, the low adherence to sustainable mobil-
ity may be due to the lack of an appropriate public transport infrastructure network
and or for hedonic reasons such as status, independence and security (Herberz et al.,
2020; Rezvani et al., 2018).

On the other hand, we found evidence that being aware of greenwashing increases
environmental concerns, corroborating the findings of several studies (Bulut et al.,
2021; Schmuck et al., 2018; Urbariski & ul Haque, 2020; Zhang et al., 2018). This
result demonstrates that greater awareness of greenwashing actions promoted by com-
panies’ increases consumers’ skepticism and arouses greater environmental concern
(Bulut et al., 2021). However, it was shown that participants’ greenwashing percep-
tion was positively linked to the practice of not using plastic and sustainable means
of transport, with no statistical evidence for the relationship between the percep-
tion of greenwashing and the remaining pro-sustainable habits. These results can be
explained by the fact that these habits, unlike the other three, involve greater contact
with companies that try to demonstrate to consumers that the organization has imple-
mented environmentally essential procedures and that the products and services sold
meet the ecological requirements they promote through their marketing campaigns
(Mohr et al., 2022; Wahab, 2018).
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Fig.2 Circular consumption and business model. PEH pro-environmental habits, PGW perceived green-
washing, EC environmental concerns

In sum, we found that CCC was explained by EC and by PEH. Given the results of our
study, we propose a model of consumer participation in the companies’ circular business
model (Fig. 2).

The Circular Consumption and Business Model assume the interaction between
three dimensions: (i) drivers to consumer involvement in the circular economy; (ii)
circular consumption choices, and (iii) circular business model. The drivers of con-
sumer involvement are their PEH, their perceived GW, and their EC. Consumers more
endowed with PEH, with greater GW perception and more concerned with the envi-
ronment, make a more significant contribution to the circular economy by engaging
in circular consumer choices, which, in turn, will push companies to follow circu-
lar business models. The consumer’s circular choices translate into avoiding buying
unnecessary disposable products (minimal take), reducing the consumption of dispos-
able products (reduce), trying to conserve products before buying new ones (repair),
recycling products (recycle) and looking for rechargeable products whose packaging
can be used for other functions (reuse). In response to this consumption pattern, firms
must formulate new production models that become increasingly circular.

5.2 Theoretical implications

Our study provides significant contributions to some dimensions of the circular econ-
omy. Despite the recent but growing attention that researchers have directed toward
the circular economy, studies that analyze the participation of consumers in the cir-
cular economy are still scarce and focus essentially on models of consumer accept-
ance of circular consumption practices (Kuah & Wang, 2020). This study makes an
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essential contribution to the literature because it explores the factors influencing cir-
cular consumption choices. Our model lets us conclude that daily pro-environmen-
tal habits followed by environmental concerns determine of circular consumption
choices. Furthermore, pro-environmental habits trigger a greater awareness of green-
washing, positively influencing ecological accountability.

5.3 Practical implications

The present study allows inferring a set of practical implications. First, greater con-
sumer participation in the circular economy requires the intervention of several
actors. Governments must be genuinely committed to helping implement a circular
strategy for consumers and businesses. They should promote greater public aware-
ness campaigns to pursue more sustainable habits. Second, governments should moni-
tor companies’ marketing campaigns by punishing those who practice greenwashing
as people increasingly perceive it. Third, governments should provide tax incentives
for sustainable products so that they become more competitive. Fourth, governments
should provide greater financial support to companies to facilitate and encourage
the transition from traditional production to circular business models. In this regard,
companies must change or restructure their product portfolio to offer products with
a longer life, reusable, recyclable and repairable, that is, to encourage collaborative
consumption. Finally, the current energy crisis can be an opportunity to drive the
transition from a linear economy to a circular economy, as it will force consumers
and companies to save energy and, as such, to be more aware of the exhaustibility of
resources.

5.4 Limitations and future lines of investigation

The present paper presents some limitations and new avenues for future studies. First,
regarding the sample, it is a convenience sample and not probabilistic and, as such,
the sample is not representative of Portuguese consumers and may be biased. The pre-
test performed may need to be increased, and including more participants in the sam-
ple pre-test would be beneficial. Despite the acceptable sample size, it is still insuf-
ficient to explore the differences in circular consumption at the Portuguese national
level (North, Lisbon, Centre, Alentejo, Algarve, Madeira, and Azores). Thus, it would
be beneficial that future studies use a larger sample covering the seven Portuguese
regions. By increasing the sample, it would be relevant to study the circular consump-
tion from the perspective of generations X, Y and Z. Furthermore, sociodemographic
variables, such as age, gender and net income, were not used as mediating variables.
The results of this study may be different when considering sociodemographic char-
acteristics. Second, this paper did not consider the role of social norms and cultural
values and their influence on pro-environmental habits, which could be included in
future studies. Third, the findings of this study are limited to Portuguese consum-
ers. Since the cultural context can influence circular consumption choices, it would
be interesting to design a cross sectional questionnaire to be applied in regions of
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different economies (either developed or developing). The responses may have been
influenced by commercial and economic factors specific to Portugal, making it advis-
able to conduct further studies in other countries to complement and strengthen the
present study’s findings. It would also be interesting to consider in future studies
whether non-cognitive and cognitive factors are different by considering demographic
characteristics (e.g., age, gender, level of education, marital status, and ethnicity).
Finally, as this study does not include companies’ perspectives regarding circular con-
sumption, it would be important that other studies have the viewpoint of companies
concerning circular consumption.

6 Conclusion

Transitioning to the circular economy is one of the main challenges for companies,
society and policymakers. The circular economy is considered a giant step toward
sustainable development. However, this step must be taken jointly by companies and
societies. Therefore, it is important to know what role customers and or civil society
play in transforming economic systems based on linear ‘take-make-consume-dispose’
models into circular models. To this end, this study evaluated the potential role of
society/consumers in building circular business models.

Respondents revealed a pattern of circular consumption, particularly concerning
reuse and recycling. These choices are strongly conditioned by the pro-environmen-
tal habits they engage in daily (especially energy saving and avoiding plastics) and
(albeit to a lesser extent) by their environmental concerns, which fall heavily on the
waste of resources and intergenerational commitment. These environmental concerns
are, in turn, driven by their perception of greenwashing, which is more commonly
perceived by respondents who do not use plastic and by those who resort to more sus-
tainable mobility.

This study contributes, in general, to the literature on circular economy and, in
particular, to the literature on circular consumer behavior. The few existing stud-
ies on consumer participation in the circular economy have demonstrated a passive
role for these agents, centered on models of acceptance of circular practices. This
study indicates that it is necessary to understand consumers’ motivations, and that
consumers can contribute to transforming companies’ business models. The Circular
Consumption and Business Model is an integrated model that includes consumers’
participation in the companies’ circular business model. We believe that if society
reveals circular consumption, there will be more pressure on companies, “forcing”
them to transform their traditional business models into circular ones. This transfor-
mation will be faster the faster civil society follows circular consumption. Change
toward sustainable development, in general, or toward a circular economy, can only
be successful with everyone’s contribution.

Appendix

See Tables 4 and 5.

@ Springer



J. M. Lopes et al.

syonpoid

Y670 5% II9U) JO SONSLI9IOBIRYD [BJUSUIUOIIAUS [ENJO. 9} JNOQE UOTJeWIOfuT jueltodwut opIy 10 Jno dAe9[ seruedwod umomé\vw MO

1€6°0 18°¢ sjonpoud 119y} 10} swire[d [ejuswuoIiAud d[qeqoidwr A[Surwass 10 andea apraoid saruedwos ISON—EMD

€60 08¢ sarnyes) Jnoqe soryder3 1o sarmyord Surpessiw asn saruedwod ISON—ZMD

806°0 88°¢ syonpoid J19y) JO SONSLIORIRYD [EJUSWUUOIIAUD J) JNOQE SpIom FUIpead[siu asn saruedwod ISON—] MO
6760 88°¢ #(MD) Surysemusarn

6L9°0 9t PHoMm a3 Suroe} sonssI jueltodwr ISoUl 9y} JO JUO ST JUSWUOIAUD [eInjeu 9y} SunodioldJ—y D

¥88°0 (4% 7 Sur0£031 9)sEM 9FRINOOUD 0) Y3NOUI SUIOP JOU I8 M AIJUNOD INO U[—EDH

8¥1°0 98t wa[qoid SNOLIAS B SI $92IN0SAI JO AseM—7OH

$€9°0 L9V suoneIoUas J0J S90UaNbasuos oy} pue $90IN0SAI [eINjeu Jo uondwnsuod Y} JNOqe PIuIdOU0d We [—[ DY
199°0 97 +(DH) SUIDUOD) [LIUWUOIAUF

€5L°0 90°¢ syonpoid Aressoosuun Anq jou op [—8DDD
#x[EL [EWTUIA

I1L0 70'¢ syonpoid 93Ieydar asn [—/ DD

S9L°0 60°¢ syred juoweoe[dar SurAnq 210§9q s3ury) Xy 03 A1 [—9DDD
sscliedoy

Lo 0'¢ syonpouid a[qesodsIp Jo asn 3y} oNpaI [—§DIDD

¥9L°0 €ee 19)eM JO SSB[S 10 9[110qQ UMO AW asn [—4 D)D)
#x90NPAY

I1L0 we x0q 3uIfoA291 € asn Jo 9[doad 19y310 03 SAYIO[d pasn QAIS [—EDDD
#%9[0K09Y

(dno e se pasnal oq ued jey) Surdesoed

L9T°1 L9°€ sse[3 “8'9) suonouny IdY10 J0J pasn 2q os[e ued Jey) Surdexoed ym asoy) 1o} joo] | ‘syonpoid pooy Anq [ uAYM—2IDD

8€9°0 59y a1njeu Jo 9oue[eq ay) 9A1esa1d o3 Kjrorid € 9 Jsnw osn am sjonpoid ay) Jo 1] [nJIsn Y} SuISBAIU[—][DDD
=N =N |
6LL0 e (DDD) 2910y uondwinsuo)) Ie[noI))

as (A) uedA

syIqey [ejuswuoIiAuL-oid pue MO ‘OF ‘DD Jo sonsnels 1duosoq ¢ ajqel

pringer

A s



Green to gold: consumer circular choices may boost circular...

90T €6°C Surk1p 1015 9)sem UaydILY JO 9s0dSIq—SIAM
80°T x4 Q)sem uayIILY 350dwod [—HIN M.
998°0 8I'e a5eqaes oy) ojeredss [—CIAM
S¥8°0 61°¢ so[n1 uoneredas o3eqres oY) MO[[O} [—ZINM
0980 SIe [10 urjood pasn Aeme SuIMOIY) PIOAR [—] N A
6€6°0 98'C (JAA) uQWoSeURIA ASBA\
L68°0 96'C 9Jes IoysemysIq—9S M.
SLL'O S6'C soyjo[d Surysem Jo Aouanbaiy oy 9onpar [—GSM
9YL0 So'e JUQSI9)ap JO 9sn Y} AONPaAI [—HSA
LOLO LT'E SIOMOUS 1I0US B} [—ESM
9L0 we 1991 Aw Surysniq 10 9oe) AW JuIysem uaym Iajem d) Jo um) [—7SM
8CI'1 1€°C dno ysniquiool oy asn [—[SA
989°0 8v'C (SM) Suraeg 1arepy
8CL0 o€ sdurey Juoosazony jo peaysur dwref g osn [—0[SH
S9L°0 vCe soouerjdde jusroyje-£310ud Anq [—6SH
6260 £€9°C injerodwa) 10MOyS JOMO] B 39S [—8SH
12L°0 6v'¢ Suryojem jou are opdoad uaym A I, 9y} Jjo winy [—/Sq
9IL0 or'e 9SN UT JOU I8 Jey) SIJIAJP JjO UIn) [—9SH
6190 S9°¢ swoor Aydwo ur sy3iy oy Jo win [—GSH
966'0 90°¢ anjerodwa) Suruonipuod Ire oy Isnfpe [—SH
¥€8°0 8'C SIOJBAQJ[D JO PEIISUI SIIR)S SN [—¢SH
9LL0 61°¢ J100p J0JeIAZLIJa1 A} Jo Sulso[o pue Furuado ay) 9onpar [—SH
€080 16'C 1018193 11Ja1 AU} SUIPLO[IdAO PIOA® [—[SH
G8L0 61°¢ (SA) Suraeg AS1oug

sx(HAJ) SNQeH [eIUSWUOTIAUG-01]

as (N) ues]y

(ponunuoo)  s|qey

pringer

A's



J. M. Lopes et al.

(1207) ‘TB 12 Joujey WOIJ PIALIAI SJUSWRIS 4 <(0T0T) T8 12 LIS, WIOIJ PIAILIAI SJUIWIIRIS

Y9L0 Ve a1nssaxd Ire a11) 1091100 urejurewl [—9JA'S
€160 (44 sjonpoid o3reyoar asn [—GINS
€60 18°C Ied 9} SUIPBOJISAO PIOAR [—HIAS
€901 01'e weiSoxd Aep oa1j-180 o1} UTO[ [—CIA'S
616°0 SI'e y1odsuen orjqnd asn [—ZIANS
60 SI'e punoie 193 0 yyed e Jo 9[oAdIq B 9sn [—[ NS
¥26°0 95T (NS) AN[IQON 9[qeuIRISnS
€LLO °6'C sjonpoid paSesoed 10A0 Anq J0U Op [—¢d7Z
YILO 8¢'¢ Surddoys oS 03 esind/3eq umo Aw osn —¢dJ7Z
€V8°0 68°C Seq onserd e Jo peajsul JoUIRIUOD € asn [—[dZ
LLLO 90°¢ (d7) onse[d 0197,
as (N) ues]y

(ponunuoo)  s|qey

pringer

A s



Green to gold: consumer circular choices may boost circular...

pringer

99L°0 €8°0 96L°0 €SH 2
66L°0 9LLO YSL°0 [4:! ,@_
9L°0 €080 L0 1S9
(SH) Suraeg A31oug
(HAd) S1IqeH [BIUSWUOIIAUH-0I]
SYL0 S¥6°0 0580 MO
L0 1€6°0 880 EMD
CIL0 €60 680 MO
$68°0 8060 8L8°0 IMD
(MD) Surysemuaaln)
ovL 0 6LL0 66L°0 YOd
8LLO ¥88°0 ovL 0 €0d
SEL0 8¥L°0 or80 od
L0 YEL'O 06L°0 109
(DH) SUI2U0)) [BIUAWUOIIAUH
S9L0 €SL0 108°0 800D
89L°0 11L°0 68L°0 15000
98L°0 S9L0 SO0L0 9000
€0L0 Lo SL80 5000
evL0 9L°0 €IL0 000
LILO 11L°0 1€L°0 €200
ELLO L9L°0 6CL°0 2000
|§71] 8€9°0 86L°0 1200
(DDD) 2010y uondwnsuo)) IendIID)
Ayeunwwo)) g 10108 L Ioyoeq 9 1008 G 10308,  10)08] ¢ 10108 7 Ioyoeq [ 10108

J1010e] SSUIPBO] PAIBIOI-XBUWILIEA

Speo] 10108J
K1012WLIYUOD)

SINSAI V1D PUB VId § 3|qel



J. M. Lopes et al.

SIL0 €LLO LLLO €dzZ
1SL°0 Y1L°0 1€L°0 wdZ
LELO £v8°0 0€L°0 1dZ
(dZ) snseld o1z
19L°0 L0 ¥6L°0 SINM
S6L°0 8L0 S6L°0 TINM
6L0 9980 580 EINM
12L°0 S¥8°0 698°0 TAM
098°0 19L°0 TIAM
(JA M) YuSwaTeuRA ISBAL

LLLO L68°0 01L°0 9SM
66L0 SLLO S6L°0 SSM
9LLO L0 Ge8’0 7SM
CI80 LOL0 YIL°0 ESM
€9L°0 9L0 89L°0 SM
9TL0 8CTL0 80L0 ISM
(SA\) Suiaeg 191eA0

1€L°0 8CL0 €0L0 0rsda
6CL0 S9L0 9L0 6SHd
LTL0 6260 68L°0 8Sd
9LL'O 12L°0 10L°0 LSH
SIL0 91L0 8¥L0 9sd
€9L°0 61L°0 LILO ¢SH
CLLO 9660 Lo S

Areunwwo)) g 10)ou,] L 10108 9 10308, G 10308, 10308, € 10)08,] 7 10)o8] [ 10108

J10)0€J SSUIPBO[ PAIBIOI-XBWILIEA

Speo[ 10308}
K10)RULIUOD)

(ponunuoo) g s|qey

pringer

&l



Green to gold: consumer circular choices may boost circular...

7180 ¥9L°0 YL o 9INS
998°0 €160 S0L0 SINS
¥28°0 S€6°0 1€L°0 YINS
SI8°0 €9L°0 €IL0 EINS
€780 676°0 62L°0 TAS
¥28°0 7260 LLLO TNS

(N'S) Anpiqo

9Iqeurelsng
Aeunwwo)) g I0108] L Ioyeq 9 10108 G 101084 1 101084 ¢ Jooeg T loyoeq 1 Ioeq

J10)0€J SSUIPBO[ PAIBIOI-XBWILIEA

Speo[ 10308}
K10)RULIUOD)

(ponunuod) g sjqer

pringer

As



J. M. Lopes et al.

Acknowledgements «NECE-UBI, Research Centre for Business Sciences, Research Centre and this work
are funded by FCT—Fundag@o para a Ciéncia e a Tecnologia, IP, project UIDB/04630/2020»

Funding Open access funding provided by FCTIFCCN (b-on).

Data availability statement The data that support the findings of this study are available from the corre-
sponding author, upon reasonable request.

Declarations
Conflict of interest The authors declare no potential conflicts of interest.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Adamkiewicz, J., Kochariska, E., Adamkiewicz, 1., & Lukasik, R. M. (2022). Greenwashing and sustain-
able fashion industry. Current Opinion in Green and Sustainable Chemistry. https://doi.org/10.1016/].
cogsc.2022.100710

Antonetti, P., & Maklan, S. (2014). Feelings that make a difference: How guilt and pride convince con-
sumers of the effectiveness of sustainable consumption choices. Journal of Business Ethics, 124(1),
117-134. https://doi.org/10.1007/s10551-013-1841-9

Ar, E., & Yilmaz, V. (2017). Consumer attitudes on the use of plastic and cloth bags. Environment, Devel-
opment and Sustainability, 19(4), 1219-1234. https://doi.org/10.1007/s10668-016-9791-x

Beitzen-Heineke, E. F., Balta-Ozkan, N., & Reefke, H. (2017). The prospects of zero-packaging grocery
stores to improve the social and environmental impacts of the food supply chain. Journal of Cleaner
Production, 140, 1528-1541. https://doi.org/10.1016/j.jclepro.2016.09.227

Berk, R. A., Schulman, D., McKeever, M., & Freeman, H. E. (1993). Measuring the impact of water con-
servation campaigns in California. Climatic Change, 24(3), 233-248. https://doi.org/10.1007/BF010
91831

Bocken, N. M. P., de Pauw, 1., Bakker, C., & van der Grinten, B. (2016). Product design and business model
strategies for a circular economy. Journal of Industrial and Production Engineering, 33(5), 308-320.
https://doi.org/10.1080/21681015.2016.1172124

Boesen, S., Bey, N., & Niero, M. (2019). Environmental sustainability of liquid food packaging: Is there
a gap between Danish consumers’ perception and learnings from life cycle assessment? Journal of
Cleaner Production, 210, 1193-1206. https://doi.org/10.1016/j.jclepro.2018.11.055

Bulut, C., Nazli, M., Aydin, E., & Haque, A. U. (2021). The effect of environmental concern on conscious
green consumption of post-millennials: The moderating role of greenwashing perceptions. Young Con-
sumers, 22(2), 306-319. https://doi.org/10.1108/YC-10-2020-1241

Busic-Sontic, A., Czap, N. V., & Fuerst, F. (2017). The role of personality traits in green decision-making.
Journal of Economic Psychology, 62, 313-328. https://doi.org/10.1016/j.joep.2017.06.012

Calvo-Mora, A., Blanco-Oliver, A., Roldan, J. L., & Periafiez-Cristébal, R. (2020). TQM factors and
organisational results in the EFQM excellence model framework: An explanatory and predictive
analysis. Industrial Management & Data Systems, 120(12), 2297-2317. https://doi.org/10.1108/
IMDS-12-2019-0701

Camacho-Otero, J., Boks, C., & Pettersen, I. N. (2018). Consumption in the circular economy: A literature
review. Sustainability, 10(8), 2758. https://doi.org/10.3390/sul0082758

Cohen, J. (1988). Statistical power analysis for the behavioural sciences (2nd ed.). Lawrence Erlbaum.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.cogsc.2022.100710
https://doi.org/10.1016/j.cogsc.2022.100710
https://doi.org/10.1007/s10551-013-1841-9
https://doi.org/10.1007/s10668-016-9791-x
https://doi.org/10.1016/j.jclepro.2016.09.227
https://doi.org/10.1007/BF01091831
https://doi.org/10.1007/BF01091831
https://doi.org/10.1080/21681015.2016.1172124
https://doi.org/10.1016/j.jclepro.2018.11.055
https://doi.org/10.1108/YC-10-2020-1241
https://doi.org/10.1016/j.joep.2017.06.012
https://doi.org/10.1108/IMDS-12-2019-0701
https://doi.org/10.1108/IMDS-12-2019-0701
https://doi.org/10.3390/su10082758

Green to gold: consumer circular choices may boost circular...

Dahlstrand, U., & Biel, A. (1997). Pro-environmental habits: Propensity levels in behavioral changel. Jour-
nal of Applied Social Psychology, 27(7), 588—-601. https://doi.org/10.1111/j.1559-1816.1997.tb006
50.x

De Freitas Netto, S. V., Sobral, M. F. F., & Ribeiro, A. R. B. (2020). Concepts and forms of green-
washing: a systematic review. Environmental Sciences Europe. https://doi.org/10.1186/
$12302-020-0300-3

Delmas, M. A., & Burbano, V. C. (2011). The drivers of greenwashing. California Management Review,
54(1), 64-87. https://doi.org/10.1525/cmr.2011.54.1.64

Eurostat. (2021). EU’s circular material use rate increased in 2020. Eurostat. Retrieved November 26,
2022 from https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20211125-1

Ferreira, J. J., Lopes, J. M., Gomes, S., & Dias, C. (2023). Diverging or converging to a green world?
Impact of green growth measures on countries’ economic performance. Environment, Development
and Sustainability. https://doi.org/10.1007/s10668-023-02991-x

Ferron-Vilchez, V., Valero-Gil, J., & Sudrez-Perales, 1. (2021). How does greenwashing influence man-
agers’ decision-making? An experimental approach under stakeholder view. Corporate Social
Responsibility and Environmental Management, 28(2), 860-880. https://doi.org/10.1002/csr.2095

Fetting, C. (2020). The European Green Deal (ESDN Report, Issue. https://www.esdn.eu/fileadmin/
ESDN_Reports/ESDN_Report_2_2020.pdf

Fuxman, L., Mohr, 1., Mahmoud, A. B., & Grigoriou, N. (2022). The new 3Ps of sustainability market-
ing: The case of fashion. Sustainable Production and Consumption, 31, 384-396. https://doi.org/
10.1016/j.spc.2022.03.004

Geissdoerfer, M., Savaget, P., Bocken, N. M. P., & Hultink, E. J. (2017). The circular economy: A new
sustainability paradigm? Journal of Cleaner Production, 143, 757-768. https://doi.org/10.1016/].
jelepro.2016.12.048

Gomes, G. M., Moreira, N., & Ometto, A. R. (2022). Role of consumer mindsets, behaviour, and influ-
encing factors in circular consumption systems: A systematic review. Sustainable Production and
Consumption, 32, 1-14. https://doi.org/10.1016/j.spc.2022.04.005

Gomes, S., Lopes, J. M., & Nogueira, S. (2023). Willingness to pay more for green products: A critical
challenge for Gen Z. Journal of Cleaner Production, 390, 136092. https://doi.org/10.1016/j.jclepro.
2023.136092

Gould, R. K., Ardoin, N. M., Biggar, M., Cravens, A. E., & Wojcik, D. (2016). Environmental behavior’s
dirty secret: The prevalence of waste management in discussions of environmental concern and
action. Environmental Management, 58(2), 268-282. https://doi.org/10.1007/s00267-016-0710-6

Grafton, R. Q., Ward, M. B., To, H., & Kompas, T. (2011). Determinants of residential water con-
sumption: Evidence and analysis from a 10-country household survey. Water Resources Research.
https://doi.org/10.1029/2010wr009685

Hair, J. F,, Hult, G. T. M., Ringle, C. M., & Sarstedt, M. (2021). A primer on partial least squares struc-
tural equation modeling (PLS-SEM) (3 ed.). Sage publications.

Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M. (2019). When to use and how to report the results
of PLS-SEM. European Business Review, 31(1), 2—24. https://doi.org/10.1108/EBR-11-2018-0203

HamzaouiEssoussi, L., & Linton, J. D. (2010). New or recycled products: How much are consumers willing
to pay? Journal of Consumer Marketing, 27(5), 458—468. https://doi.org/10.1108/07363761011063358

Herberz, M., Hahnel, U. J. J., & Brosch, T. (2020). The importance of consumer motives for green
mobility: A multi-modal perspective. Transportation Research Part a: Policy and Practice, 139,
102-118. https://doi.org/10.1016/j.tra.2020.06.021

Hirsh, J. B. (2010). Personality and environmental concern. Journal of Environmental Psychology,
30(2), 245-248. https://doi.org/10.1016/j.jenvp.2010.01.004

Huang, L., Wen, Y., & Gao, J. (2020). What ultimately prevents the pro-environmental behavior? An
in-depth and extensive study of the behavioral costs. Resources, Conservation and Recycling, 158,
104747. https://doi.org/10.1016/j.resconrec.2020.104747

Hult, G. T. M., Hair, J. F., Proksch, D., Sarstedt, M., Pinkwart, A., & Ringle, C. M. (2018). Address-
ing endogeneity in international marketing applications of partial least squares structural equation
modeling. Journal of International Marketing, 26(3), 1-21. https://doi.org/10.1509/jim.17.0151

Jgrgensen, K., Segtnan, V., Thyholt, K., & Nes, T. (2004). A comparison of methods for analysing
regression models with both spectral and designed variables. Journal of Chemometrics, 18(10),
451-464. https://doi.org/10.1002/cem.890

Korhonen, J., Honkasalo, A., & Seppild, J. (2018). Circular Economy: The Concept and its Limitations.
Ecological Economics, 143, 37-46. https://doi.org/10.1016/j.ecolecon.2017.06.041

@ Springer


https://doi.org/10.1111/j.1559-1816.1997.tb00650.x
https://doi.org/10.1111/j.1559-1816.1997.tb00650.x
https://doi.org/10.1186/s12302-020-0300-3
https://doi.org/10.1186/s12302-020-0300-3
https://doi.org/10.1525/cmr.2011.54.1.64
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20211125-1
https://doi.org/10.1007/s10668-023-02991-x
https://doi.org/10.1002/csr.2095
https://www.esdn.eu/fileadmin/ESDN_Reports/ESDN_Report_2_2020.pdf
https://www.esdn.eu/fileadmin/ESDN_Reports/ESDN_Report_2_2020.pdf
https://doi.org/10.1016/j.spc.2022.03.004
https://doi.org/10.1016/j.spc.2022.03.004
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1016/j.spc.2022.04.005
https://doi.org/10.1016/j.jclepro.2023.136092
https://doi.org/10.1016/j.jclepro.2023.136092
https://doi.org/10.1007/s00267-016-0710-6
https://doi.org/10.1029/2010wr009685
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1108/07363761011063358
https://doi.org/10.1016/j.tra.2020.06.021
https://doi.org/10.1016/j.jenvp.2010.01.004
https://doi.org/10.1016/j.resconrec.2020.104747
https://doi.org/10.1509/jim.17.0151
https://doi.org/10.1002/cem.890
https://doi.org/10.1016/j.ecolecon.2017.06.041

J. M. Lopes et al.

Kuah, A. T. H., & Wang, P. (2020). Circular economy and consumer acceptance: An exploratory study
in East and Southeast Asia. Journal of Cleaner Production, 247, 119097. https://doi.org/10.1016/].
jelepro.2019.119097

Leonidou, C. N., & Skarmeas, D. (2017). Gray shades of green: Causes and consequences of green skep-
ticism. Journal of Business Ethics, 144(2), 401-415. https://doi.org/10.1007/s10551-015-2829-4

Liu, P, Teng, M., & Han, C. (2020). How does environmental knowledge translate into pro-environmental
behaviors? The mediating role of environmental attitudes and behavioral intentions. Science of the
Total Environment, 728, 138126. https://doi.org/10.1016/j.scitotenv.2020.138126

Lyon, T. P., & Montgomery, A. W. (2015). The Means and End of Greenwash. Organization & Environ-
ment, 28(2), 223-249. https://doi.org/10.1177/1086026615575332

Martinez-Espifieira, R., Garcia-Valifias, M. A., & Nauges, C. (2014). Households’ pro-environmental habits
and investments in water and energy consumption: Determinants and relationships. Journal of Envi-
ronmental Management, 133, 174—183. https://doi.org/10.1016/j.jenvman.2013.12.002

Meis-Harris, J., Klemm, C., Kaufman, S., Curtis, J., Borg, K., & Bragge, P. (2021). What is the role of eco-
labels for a circular economy? A rapid review of the literature. Journal of Cleaner Production, 306,
127134. https://doi.org/10.1016/j.jclepro.2021.127134

Mohr, 1., Fuxman, L., & Mahmoud, A. B. (2022). A triple-trickle theory for sustainable fashion adoption:
The rise of a luxury trend. Journal of Fashion Marketing and Management: An International Journal,
26(4), 640-660. https://doi.org/10.1108/JEMM-03-2021-0060

Mostaghel, R., & Chirumalla, K. (2021). Role of customers in circular business models. Journal of Business
Research, 127, 35—44. https://doi.org/10.1016/j.jbusres.2020.12.053

OECD. (2020). Managing Environmental and Energy Transitions for Regions and Cities. https://www.oecd-
ilibrary.org/content/publication/fOc6621f-en

Ottelin, J., Cetinay, H., & Behrens, P. (2020). Rebound effects may jeopardize the resource savings of cir-
cular consumption: evidence from household material footprints. Environmental Research Letters.
https://doi.org/10.1088/1748-9326/abaa78

Parguel, B., Benoit-Moreau, F., & Larceneux, F. (2011). How sustainability ratings might deter ‘Greenwash-
ing’: A closer look at ethical corporate communication. Journal of Business Ethics, 102(1), 15-28.
https://doi.org/10.1007/s10551-011-0901-2

Park, S., & Gupta, S. (2012). Handling endogenous regressors by joint estimation using copulas. Marketing
Science, 31(4), 567-586. https://doi.org/10.1287/mksc.1120.0718

Pickett-Baker, J., & Ozaki, R. (2008). Pro-environmental products: Marketing influence on consumer pur-
chase decision. Journal of Consumer Marketing, 25(5), 281-293. https://doi.org/10.1108/0736376081
0890516

Ramos, A., Gago, A., Labandeira, X., & Linares, P. (2015). The role of information for energy efficiency
in the residential sector. Energy Economics, 52, S17-S29. https://doi.org/10.1016/j.eneco.2015.08.022

Ratner, S., Lazanyuk, I., Revinova, S., & Gomonov, K. (2021). Barriers of consumer behavior for the devel-
opment of the circular economy: Empirical evidence from Russia. Applied Sciences, 11(1), 46. https://
doi.org/10.3390/app11010046

Rezvani, Z., Jansson, J., & Bengtsson, M. (2018). Consumer motivations for sustainable consumption: The
interaction of gain, normative and hedonic motivations on electric vehicle adoption. Business Strategy
and the Environment, 27(8), 1272—1283. https://doi.org/10.1002/bse.2074

Ringle, C. M., Sarstedt, M., Mitchell, R., & Gudergan, S. P. (2020). Partial least squares structural equa-
tion modeling in HRM research. The International Journal of Human Resource Management, 31(12),
1617-1643. https://doi.org/10.1080/09585192.2017.1416655

Saari, U. A., Damberg, S., Frombling, L., & Ringle, C. M. (2021). Sustainable consumption behavior of
Europeans: The influence of environmental knowledge and risk perception on environmental concern
and behavioral intention. Ecological Economics, 189, 107155. https://doi.org/10.1016/j.ecolecon.2021.
107155

Sabbir, M. M., & Taufique, K. M. R. (2022). Sustainable employee green behavior in the workplace: Inte-
grating cognitive and non-cognitive factors in corporate environmental policy. Business Strategy and
the Environment, 31(1), 110-128. https://doi.org/10.1002/bse.2877

Schandl, H., Fischer-Kowalski, M., West, J., Giljum, S., Dittrich, M., & Eisenmenger, N. (2018). Global
material flows and resource productivity: Forty years of evidence. Journal of Industrial Ecology,
22(4), 827-838. https://doi.org/10.1111/jiec.12626

Schmuck, D., Matthes, J., & Naderer, B. (2018). Misleading consumers with green advertising? An affect—
reason-involvement account of greenwashing effects in environmental advertising. Journal of Adver-
tising, 47(2), 127-145. https://doi.org/10.1080/00913367.2018.1452652

@ Springer


https://doi.org/10.1016/j.jclepro.2019.119097
https://doi.org/10.1016/j.jclepro.2019.119097
https://doi.org/10.1007/s10551-015-2829-4
https://doi.org/10.1016/j.scitotenv.2020.138126
https://doi.org/10.1177/1086026615575332
https://doi.org/10.1016/j.jenvman.2013.12.002
https://doi.org/10.1016/j.jclepro.2021.127134
https://doi.org/10.1108/JFMM-03-2021-0060
https://doi.org/10.1016/j.jbusres.2020.12.053
https://www.oecd-ilibrary.org/content/publication/f0c6621f-en
https://www.oecd-ilibrary.org/content/publication/f0c6621f-en
https://doi.org/10.1088/1748-9326/abaa78
https://doi.org/10.1007/s10551-011-0901-2
https://doi.org/10.1287/mksc.1120.0718
https://doi.org/10.1108/07363760810890516
https://doi.org/10.1108/07363760810890516
https://doi.org/10.1016/j.eneco.2015.08.022
https://doi.org/10.3390/app11010046
https://doi.org/10.3390/app11010046
https://doi.org/10.1002/bse.2074
https://doi.org/10.1080/09585192.2017.1416655
https://doi.org/10.1016/j.ecolecon.2021.107155
https://doi.org/10.1016/j.ecolecon.2021.107155
https://doi.org/10.1002/bse.2877
https://doi.org/10.1111/jiec.12626
https://doi.org/10.1080/00913367.2018.1452652

Green to gold: consumer circular choices may boost circular...

Schultz, P. W. (2000). New environmental theories: empathizing with nature: The effects of perspective tak-
ing on concern for environmental issues. Journal of Social Issues, 56(3), 391-406. https://doi.org/10.
1111/0022-4537.00174

Sorqvist, P., Marsh, J. E., Holmgren, M., Hulme, R., Haga, A., & Seager, P. B. (2016). Effects of labeling
a product eco-friendly and genetically modified: A cross-cultural comparison for estimates of taste,
willingness to pay and health consequences. Food Quality and Preference, 50, 65-70. https://doi.org/
10.1016/j.foodqual.2016.01.007

Sun, Y., & Shi, B. (2022). Impact of greenwashing perception on consumers & rsquo; green purchasing
intentions: A moderated mediation model. Sustainability, 14(19), 12119. https://doi.org/10.3390/sul41
912119

Szilagyi, A., Cioca, L.-I., Bacali, L., Lakatos, E.-S., & Birgovan, A.-L. (2022). Consumers in the circular
economy: A path analysis of the underlying factors of purchasing behaviour. International Journal of
Environmental Research and Public Health, 19(18), 11333. https://doi.org/10.3390/ijerph191811333

Testa, F., Iovino, R., & Iraldo, F. (2020). The circular economy and consumer behaviour: The mediating role
of information seeking in buying circular packaging. Business Strategy and the Environment, 29(8),
3435-3448. https://doi.org/10.1002/bse.2587

Trivedi, R. H., Patel, J. D., & Acharya, N. (2018). Causality analysis of media influence on environmen-
tal attitude, intention and behaviors leading to green purchasing. Journal of Cleaner Production, 196,
11-22. https://doi.org/10.1016/j.jclepro.2018.06.024

Urbaniski, M., & ulHaque, A. (2020). Are you environmentally conscious enough to differentiate between
greenwashed and sustainable items? A Global Consumers Perspective. Sustainability, 12(5), 1786.
https://doi.org/10.3390/sul12051786

Wahab, S. (2018). Sustaining the environment through green marketing. Review of Integrative Business and
Economics Research, 7, 71-717.

Wastling, T., Charnley, F., & Moreno, M. (2018). Design for circular behaviour: Considering users in a cir-
cular economy. Sustainability, 10(6), 1743. https://doi.org/10.3390/su10061743

Wilson, M. (2016). When creative consumers go green: Understanding consumer upcycling. Journal of
Product & Brand Management, 25(4), 394-399. https://doi.org/10.1108/JPBM-09-2015-0972

Wood, W., & Riinger, D. (2016). Psychology of habit. Annual Review of Psychology, 67(1), 289-314.

Worthington, A. C., & Hoffman, M. (2008). An empirical survey of residential water demand modelling.
Journal of Economic Surveys, 22(5), 842-871. https://doi.org/10.1111/j.1467-6419.2008.00551.x

Yarimoglu, E., & Binboga, G. (2019). Understanding sustainable consumption in an emerging country: The
antecedents and consequences of the ecologically conscious consumer behavior model. Business Strat-
egy and the Environment, 28(4), 642—651. https://doi.org/10.1002/bse.2270

Yu, S., & Lee, J. (2019). The effects of consumers’ perceived values on intention to purchase upcycled prod-
ucts. Sustainability, 11(4), 1034. https://doi.org/10.3390/sul 1041034

Zaidi, S. M. M. R., Yifei, L., Bhutto, M. Y., Ali, R., & Alam, F. (2019). The influence of consumption
values on green purchase intention: A moderated mediation of greenwash perceptions and green trust.
Pakistan Journal of Commerce and Social Science, 13(4), 826—848.

Zeng, Z., Zhong, W., & Naz, S. (2023). Can environmental knowledge and risk perception make a differ-
ence? The role of environmental concern and pro-environmental behavior in fostering sustainable con-
sumption behavior. Sustainability, 15(6), 4791. https://doi.org/10.3390/sul5064791

Zhang, L., Li, D., Cao, C., & Huang, S. (2018). The influence of greenwashing perception on green pur-
chasing intentions: The mediating role of green word-of-mouth and moderating role of green concern.
Journal of Cleaner Production, 187, 740-750. https://doi.org/10.1016/j.jclepro.2018.03.201

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

@ Springer


https://doi.org/10.1111/0022-4537.00174
https://doi.org/10.1111/0022-4537.00174
https://doi.org/10.1016/j.foodqual.2016.01.007
https://doi.org/10.1016/j.foodqual.2016.01.007
https://doi.org/10.3390/su141912119
https://doi.org/10.3390/su141912119
https://doi.org/10.3390/ijerph191811333
https://doi.org/10.1002/bse.2587
https://doi.org/10.1016/j.jclepro.2018.06.024
https://doi.org/10.3390/su12051786
https://doi.org/10.3390/su10061743
https://doi.org/10.1108/JPBM-09-2015-0972
https://doi.org/10.1111/j.1467-6419.2008.00551.x
https://doi.org/10.1002/bse.2270
https://doi.org/10.3390/su11041034
https://doi.org/10.3390/su15064791
https://doi.org/10.1016/j.jclepro.2018.03.201

	Green to gold: consumer circular choices may boost circular business models
	Abstract
	1 Introduction
	2 Literature review
	2.1 Circular consumption choices
	2.2 Environmental concerns
	2.3 Greenwashing
	2.4 Pro-Environmental Habits

	3 Methods
	3.1 Sample
	3.2 Measurement of the constructs
	3.3 Data analysis

	4 Results
	4.1 Descriptive analysis
	4.2 Factor analysis
	4.3 Assessment of the measurement model
	4.4 Assessment of the structural model
	4.5 PLS model

	5 Discussion and implications
	5.1 Discussion
	5.2 Theoretical implications
	5.3 Practical implications
	5.4 Limitations and future lines of investigation

	6 Conclusion
	Appendix
	Acknowledgements 
	References


