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ABSTRACT

Consumers are a fundamental link in closing material loops in the circular economy. However, the understanding of how past
circular behaviors such as recycling and purchasing of recycled products are related to consumption intention (willingness to
pay and choosing recycled products) of circular products is limited. Through a cross-section online questionnaire with Brazilian
(N=203) and Spanish (N=196) undergraduate students, this research employed Partial Least Square Structural Equation
Modelling (PLS-SEM) and multi-group analysis to test the effect of past circular behavior on behavioral intention and the mod-
erating effect of variables from an extended norm-activation model (NAM) on this relationship. The findings indicate that past
purchasing of recycled products is related to the intention of purchasing specific recycled products. However, past recycling
behavior did not appear to be a good predictor of purchase intention. Despite the awareness of consequences, outcome efficacy,
personal norms, social norms, and attitude present relationships with behavioral intention, the moderating effect of these var-
iables was not consistently found. Our study contributes to existing literature by showing how variables from extended NAM
models are good predictors of behavioral intention but not necessarily good moderator variables. The study innovates by showing
that consumers already buying circular products tend to keep doing so, while efforts should be made to increase the spillover ef-
fect of recycling behavior into purchasing intention, as both are necessary to achieve the circular economy. Thus, policymakers,
educators, and businesses should promote not only recycling but also circular purchasing through awareness, marketing, and
norm-shaping strategies.

1 | Introduction

The Circular Economy (CE) is regarded as one way to achieve
human and sustainable development (Lima et al. 2021; Ortiz-
de- Montellano et al. 2023) as it proposes a regenerative system
based on waste, emissions, and pollution minimization that can
be achieved by slowing, closing, and narrowing material and

energy loops (Geissdoerfer et al. 2017) through a series of CE
approaches (e.g., recycle, reuse, repair, Mignacca et al. 2025).
Individuals are important for achieving material and en-
ergy loops because of their consumption habits and behaviors
(Gomes et al. 2023; Kirchherr et al. 2017; Stangherlin et al. 2023;
Szilagyi et al. 2022). Importantly, human behavior is not only
a product of the current decisions that individuals make, but
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also a reflection of previous actions that they have internalized,
which might create a behavioral cycle (Linder et al. 2022). CE
has gained momentum in different environments and among
different audiences, such as in the higher education context,
mainly due to the importance of educating younger people to
shift from linear consumption patterns to the CE and the repre-
sentation that this public has as consumers (Do Paco et al. 2013;
Renfors 2024). Thus, a better understanding of how young con-
sumers, for example, undergraduate students, deal with dif-
ferent kinds of circular consumption behaviors can be helpful
for planning strategies to increase such behavior (Bertossi and
Marangon 2022; Lopes, Gomes, Suchek, and Nogueira 2024;
Penz et al. 2019; Thogersen 1999).

Circular behaviors extend beyond the acquisition phase to in-
clude actions during the consumption/use of a product and at
the end of its life (Arias et al. 2022; Macklin and Kaufman 2024).
Effectively closing material and energy loops within the CE re-
quires appropriate behaviors at both the acquisition stage (e.g.,
purchasing and consuming) and end-of-life stage (e.g., recycling
and disposal) (Stangherlin et al. 2023). Recycling-related be-
haviors, in particular, span both stages: they involve acquiring
products made from recycled materials (Chaturvedi et al. 2020;
Hein 2022), as well as managing waste in an appropriate man-
ner (Lima et al. 2023; Onel and Mukherjee 2017). Given that re-
cycling is among the most widely adopted “R” strategies in both
developed and developing countries, (Haswell et al. 2024), this
study focuses on the recycling dimension of circular behaviors.

Several studies have examined the consumption aspect of
the CE (see Camacho-Otero et al. 2018; Gomes, Moreira, and
Ometto 2022 for reviews). However, less attention has been
given to how different circular behaviors relate to one another
(Wieser and Troger 2018) and how past behavior can be linked
to behavioral intention, which is particularly important for un-
derstanding consumption patterns in the CE (Gomes et al. 2023;
Stangherlin et al. 2023). Behavioral intention plays an important
role in understanding consumer decisions regarding circular
products and in predicting their demand (Lopes, Gomes, Suchek,
and Nogueira 2024). Given their positive environmental impact,
circular behaviors can be classified as pro-environmental be-
haviors (PEBs), as they help reduce environmental harm or con-
tribute to environmental benefits (Steg and Vlek 2009).

Individuals who engage in one type of PEB are more prone to
repeating the same behavior or adopting a new one—a phe-
nomenon known as positive spillover (Nilsson et al. 2017;
Thegersen 1999). Spillover can occur within the same behavioral
domain, such as when someone who has previously purchased
one type of recycled product intends to buy another type of re-
cycled product, or across domains, such as when past recycling
behavior influences the intention to purchase recycled products.
Theory in psychology suggests that individuals feel uncom-
fortable in a situation of cognitive dissonance and, as a result,
are motivated to act consistently, making spillover more likely
when behaviors are perceived as similar (Thegersen 2004). For
example, someone who recycles may be more inclined to adopt
another recycling-related behavior rather than a different kind
of PEB, such as avoiding car use (Truelove et al. 2014). However,
negative spillover is also possible, as in cases of “moral licens-
ing”, where individuals feel justified in acting less sustainably

after performing one PEB (Thegersen 1999). Understanding
both forms of spillover is important in the context of the CE,
where consumer actions, such as recycling and purchasing prod-
ucts made from recovered materials, are necessary to closing
material and energy loops (Stangherlin et al. 2023). Considering
the desirability of stimulating more PEBs, there is an increas-
ing interest in factors that encourage positive spillover (Behn
et al. 2025). While some moderators for spillover effects are well
described, such as the ones highlighted by Nilsson et al. (2017)
in their review—similarity, personality, self-identity, and fram-
ing—other possible moderators should be investigated (Truelove
et al. 2014), such as other psychological variables commonly
associated with PEBs, for example, environmental beliefs and
social norms (Puntiroli et al. 2022). Moreover, the behavioral
domain in which a spillover is being investigated influences the
spillover effect (Behn et al. 2025), reinforcing the necessity of
studies in different domains, such as in the CE context.

Among the theories used to explain PEB, those emphasiz-
ing intrinsic motivations, such as the norm activation model
- NAM (Schwartz 1977), are considered particularly influential
(Steg 2016). The NAM asserts that being aware of environmen-
tal problems (awareness of consequences) and the perception
of the possibility to improve the environmental state (outcome
efficacy) activate personal norms that will encourage PEB (Van
der Werff and Steg 2015). Personal norms, thus, act as an in-
ternal compass for individuals to guide their PEB (De Groot
et al. 2021). Although NAM has been widely applied in previous
research (De Groot and Steg 2009; Van der Werff and Steg 2015),
its explanatory power can be enhanced by integrating addi-
tional theoretical perspectives and variables beyond its original
emphasis on moral considerations, especially social norms (i.e.,
individuals' expectations of what others believe should or should
not be done) and attitudes (Han et al. 2015; Klockner 2013;
Koklic et al. 2019; Pasquariello et al. 2024; Sharma et al. 2023;
Zhang et al. 2024). Therefore, considering the influence of the
variables from an extended NAM perspective (from now on, ex-
tended NAM considers awareness of consequences, outcome ef-
ficacy, personal norms, social norms, and attitude) on PEB, they
will be incorporated into the present research as possible fac-
tors stimulating the adoption of a positive spillover effect (Behn
et al. 2025).

While several studies have examined PEBs among undergrad-
uate students (Bertossi and Marangon 2022; Carmona et al.
2023; Mehraj et al. 2023), CE behavior remains an underex-
plored topic in this context. In order to address the aforemen-
tioned gaps, the present research formulated the following
research questions: “How does past circular behavior influ-
ence the intention to adopt a circular behavior in the same
domain and across domains?” and “How do the different psy-
chological factors of individuals interact in the relationship
between past circular behavior and circular behavioral inten-
tion?”. Thus, the primary objective of the research is to analyze
if past recycling behaviors and past purchase of recycled prod-
ucts are related to the willingness to pay and the preference
of choosing a recycled product over a traditional one. Both
outcomes can be considered environmental behavioral inten-
tions (Dangelico et al. 2022; Vicente et al. 2021). Moreover,
this research also aims to analyze if the psychological factors
of individuals influence the relationship between past circular
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behavior and circular behavioral intention. To achieve these
goals, data were collected from Brazilian and Spanish un-
dergraduate students. By examining Brazil and Spain, two
countries characterized by distinct cultural norms, economic
structures, and policy environments, this study highlights
both commonalities and context-specific behavioral patterns.
These insights are particularly relevant for adapting circu-
lar economy policies and market interventions to culturally
and institutionally diverse settings, thereby improving their
relevance, acceptance, and impact (Nguyen et al. 2025). The
present research tested structural equation models to assess
the direct effect of past recycling and purchasing behavior on
willingness to pay and the intention to choose recycled prod-
ucts. The research also assessed the direct and moderating
effect of the extended NAM variables in the relationship be-
tween past behavior and behavioral intention.

This study is one of the first to analyze the relationship of past
circular behavior and circular behavioral intention in the same
and across domains, thereby addressing the gap of knowledge
related to the interrelationships between different circular be-
haviors. Understanding how past recycling and purchasing
behaviors influence the intention to buy recycled products can
help companies build on consumer habits to tailor marketing
strategies to reinforce circular consumption and support poli-
cymakers in designing targeted interventions that promote both
recycling and circular purchasing as complementary behaviors.
By also examining how psychological factors influence these re-
lationships in the culturally and economically distinct contexts
of Brazil and Spain, it provides new insights into circular con-
sumption patterns in both developing and developed countries.
Brazil and Spain are currently discussing national CE plans that
encompass sustainable and production issues. Thus, the find-
ings of this research can enrich this type of strategy not only for
these countries but also for all countries that are implementing
CE policies and strategies. Moreover, the present research an-
swers the call to investigate what factors can stimulate positive
spillover, a universally desired outcome in the sustainability
context.

2 | Theoretical Background and Research
Hypotheses

2.1 | Theoretical Perspective of the Spillover Effect
and Norm Activation Model

This research relied on two main conceptual frameworks: en-
vironmental spillover and the norm activation model (NAM).
The multiple theoretical approaches employed in the research
allowed a complementary approach as support in analyzing the
dependent variable of interest, that is, circular behavioral in-
tention (Aryee 2024). The spillover effect is rooted in different
psychological theories that claim that individuals aim to be con-
sistent in their behavior (Thegersen and Olander 2003). Thus,
spillover is a suitable theoretical perspective to analyze how one
(circular) behavior influences the adoption of other (circular) be-
haviors (Nilsson et al. 2017; Thegersen 1999)—required in the
CE context, as consumers are expected to adopt circular behav-
ior throughout the whole life cycle of products (Gomes, Moreira,
and Ometto 2022; Koch et al. 2024). The NAM was selected

for this study due to its strong theoretical foundation and rele-
vance in explaining PEB across diverse contexts (Schwartz 1977;
Steg 2016) and, more recently, in explaining circular behavior
(Sajjad et al. 2024). Unlike other behavioral theories, NAM
explicitly integrates moral and normative dimensions, such as
personal norms and awareness of consequences, which are im-
portant enablers of pro-environmental actions.

As the circular behaviors included in the present research,
namely: recycling, willingness to pay for recycled products, and
purchasing intention of recycled products, can also be consid-
ered PEB, psychological variables frequently used in the PEB
literature, such as awareness of consequences, outcome effi-
cacy, personal norms, social norms, and attitudes, may help
explain these behaviors (Lima et al. 2023; Van der Werff and
Steg 2015; Sharma et al. 2023). Awareness of consequences is
the awareness that individuals have toward the environmental
issue (Van der Werff and Steg 2015); that is, an individual should
acknowledge the negative environmental impact of waste gener-
ated in their consumption habits. Outcome efficacy is the per-
ception that individuals can help mitigate environmental issues
by adopting specific behaviors (Van der Werff and Steg 2015);
that is, they should feel that choosing recycled products over an
equivalent traditional option decreases environmental degrada-
tion. Personal norms are the perceived moral obligation toward
a behavior that influences the likelihood of performing it or not
(Schwartz 1977); that is, individuals should feel that it is mor-
ally right to prefer recycled products over the traditional option.
These are the three original variables that compound the NAM
(Schwartz 1977). Considering that previous research has indi-
cated that extending the NAM with other variables can increase
its explanatory power (Han 2020; Han et al. 2015), we decided to
include other variables recognized as influencing PEB, such as
social norms and attitude (Lima et al. 2024; Steg and Vlek 2009).
Social norms are the perception that individuals have about
what others do and want them to do (Cialdini et al. 1990); that
is, individuals should perceive that choosing recycled products
is what others expect that they would do. Attitude is the positive
or negative perception that individuals have toward a specific
subject (Verma et al. 2019); that is, individuals should have a
positive attitude toward recycled products.

2.2 | Previous Research on Circular Behavior

Circular solutions require that customers adapt their behav-
ior (Levinen et al. 2023). Circular behaviors promote resource
efficiency and the flow of circular value through consump-
tion systems (Gomes, Moreira, and Ometto 2022). Therefore,
behaviors aligned to the CE principles present similarities
with concepts such as sustainable and environmental behav-
ior (Garcia et al. 2021), mainly because they aim to mitigate
the environmental impact of consumption activities. Thus, as
with the PEB literature (Blankenberg and Alhusen 2019), sev-
eral studies have been done to compile elements that influence
circular consumption behavior. Camacho-Otero et al. (2018),
for example, presented seven factors that influence the accep-
tance of circular products, namely: personal characteristics,
product and service offering, knowledge and understanding,
experience and social aspects, risks and uncertainty, benefits,
and other psychological factors. This research focuses on the
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psychological factors (e.g., attitudes, norms, and habits) due
to their importance for several circular behaviors, including
buying behavior (Gomes, Moreira, Bouman, et al. 2022) and
recycling (Onel and Mukherjee 2017).

Recycling is one of the most common R strategies imple-
mented in both developed and developing countries (Haswell
et al. 2024). This makes it a suitable approach to be considered
in a spillover analysis, where there is a greater chance that
individuals would report past behaviors related to recycling
(Koch et al. 2024). Researchers have not only analyzed factors
that influence recycling behavior (see Phulwani et al. 2020
for a review), but also the intention of purchasing different
types of recycled products (see Polyportis et al. 2022 for a
review). Some studies analyzed specific types of recycled
products rather than general preferences; Dobbelstein and
Lochner (2023), for example, analyzed buying behavior related
to recycled t-shirts, mobile phones, and toilet paper, Testa
et al. (2022) focused on recycled backpacks, while Magnier
et al. (2019) analyzed consumption intentions related to dif-
ferent recycled products, explicitly mentioning that they were
made of recycled ocean plastic. In general, these studies indi-
cate that recycled products are well accepted by a significant
portion of consumers and that they can compete in the market
with equivalent traditional products. However, the relation-
ships between recycling behavior and the purchase of recycled
products are still underdeveloped in the literature. An excep-
tion is the research conducted by Stangherlin et al. (2023),
who found that recycling behavior is related to buying circular
products (recycled clothes, electronics and household items),
while the opposite was only weakly found. Considering this,
more studies are needed to increase knowledge on the subject.

2.3 | Development and Formulation of Hypotheses

Habits and past behavior have been regarded as strong pre-
dictors of behavioral intention (Ouellette and Wood 1998) and
called to be more included in PEB models (Phipps et al. 2013).
Shishan et al. (2021) found a positive relationship between
dining in green restaurants and further intention to dine in
green restaurants. Puntiroli et al. (2022) found positive re-
lationships related to past and future energy conservation
behavior. Koklic et al. (2019) found a positive relationship be-
tween past organic food purchases and the intention to buy
organic food. Therefore, considering that the adoption of one
type of PEB is an indication of a predisposition to perform the
same PEB in the future, which might be regarded as temporal
(or same domain) spillover (Nilsson et al. 2017), we can expect
that past circular behavior will influence future circular be-
havior. In the present research, we examine the willingness to
pay for a recycled product as well as the intention to choose a
recycled product over a traditional one, both being considered
PEB (Dangelico et al. 2022; Vicente et al. 2021). This approach
addresses the growing demand for a deeper understanding
of consumer willingness to pay for circular products (Gomes
et al. 2023). Therefore, H1, as well as further hypotheses, are
formulated as:

H1. Past purchasing behavior influences behavioral intention
toward recycled products. Specifically.

H1la. Past purchasing behavior is positively related to willing-
ness to pay for a recycled product.

H1b. Past purchasing behavior is positively related to choosing
a recycled product over an equivalent traditional one.

H2. Past recycling behavior influences behavioral intention to-
ward recycled products.

H2a. Past recycling behavior is positively related to willingness
to pay for a recycled product.

H2b. Past recycling behavior is positively related to choosing a
recycled option over an equivalent traditional one.

Penz et al. (2019) found that PEB related to mitigating CO,
emissions was positively associated with adopting other PEB
also focusing on reducing CO, emissions. Lauren et al. (2016)
found that engaging in easy PEB related to saving water was
positively related to engaging in more difficult water-saving
behavior. Vicente et al. (2021) found that environmental ac-
tivism behavior was related to willingness to pay for better en-
vironmental quality (e.g., pay higher taxes and prices so that
better environmental practices are made by public services
and companies). However, the relationship between recycling
and purchasing behavior in the CE context is still unclear
(Phipps et al. 2013). One exception is Stangherlin et al. (2023),
who found that individuals engaged in recycling tend to pres-
ent a higher willingness to buy recycled products, and indi-
viduals who buy recycled products have a tendency, to a lower
extent, to increase their recycling level. Thus, considering that
a past PEB might be related to the adoption of new types of
PEB, a cross-domain spillover (Nilsson et al. 2017), the second
research hypothesis is formulated as:

Greater levels of consumer environmental awareness might be
related to more engagement in circular consumption systems
(Gomes, Moreira, and Ometto 2022), in such a way that studies
have indicated positive relationships between awareness of con-
sequence and behavioral intention, such as Godinho Filho et al.
(2024) who found that CE awareness is positively related to cir-
cular behavior. The meta-analysis conducted by Gu et al. (2024)
indicated that outcome efficacy, personal and social norms, and
attitude are related to reuse behavior. Hein (2022) found that
personal norms were positively associated with the purchase in-
tention of recycled products. Onel and Mukherjee (2017) found
that personal norms, social norms, and attitudes were positively
related to recycling behavior. Therefore, all five variables con-
sidered in the extended NAM have been positively related to a
diverse set of circular behaviors.

Although the NAM variables tend to present stronger predic-
tions in the traditional sequential relationship, ordering the
variables differently is also possible (De Groot and Steg 2009).
For example, Van der Werff and Steg (2016) presented the direct
effect of awareness of consequences and outcome efficacy on be-
havioral intention. Besides, Godinho Filho et al. (2024) found a
direct relationship between CE awareness and circular behavior.
Therefore, considering that psychological variables that affect
PEB can be arranged in different manners (Riepe et al. 2021)
and inspired by Klockner et al. (2013), who, through 10 different
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models, analyzed the relationship of 10 different psychological
variables (e.g., awareness of consequences, ascription of respon-
sibility, personal norms, social norms, and attitude) in the spill-
over effect of transportation behavior, the following hypothesis
was developed:

H3. Variables from the extended norm activation model: (a)
awareness of consequences, (b) outcome efficacy, (c) personal
norms, (d) social norms, and (e) attitudes are positively related to
willingness to pay for a recycled product.

H4. Variables from the extended norm activation model: (a)
awareness of consequences, (b) outcome efficacy, (c) personal
norms, (d) social norms, and (e) attitudes are positively related to
choosing a recycled product over an equivalent conventional one.

In addition to their direct effects, psychological variables from
the extended NAM have also been linked to interaction effects
in the PEB literature (e.g., De Groot et al. 2021; De Groot and
Steg 2009). Notably, these variables have been shown to mod-
erate spillover effects. For example, awareness about CO, emis-
sions has been associated with positive same and across domain
spillover effects (Penz et al. 2019), and social norms related to
recycling have been positively associated with recycling behav-
ior and can also trigger support for the implementation of other
waste management practices (Ling et al. 2023). Moreover, Arias
and Trujillo (2020) found that the perception of effectiveness
in behavior is related to across domain spillover. However, the
moderating role of these variables in relation to past circular
behaviors remains underexplored. Accordingly, this study in-
vestigates whether these psychological variables moderate the
spillover effect between past circular behaviors and behavioral
intention toward recycled products:

HS5. Variables from the extended norm activation model: (a)
awareness of consequences, (b) outcome efficacy, (c) personal

Reported
purchasing Willingness
behavior to Pay

Choosing a
recycled
product

norms, (d) social norms, and (e) attitudes moderate the relation-
ship between past purchasing behavior of recycled products and
willingness to pay for a recycled product.

H6. Variables from the extended norm activation model: (a)
awareness of consequences, (b) outcome efficacy, (c) personal
norms, (d) social norms, and (e) attitudes moderate the relation-
ship between past purchasing behavior of recycled products and
choosing a recycled product over an equivalent traditional one.

H7. Variables from the extended norm activation model: (a)
awareness of consequences, (b) outcome efficacy, (c) personal
norms, (d) social norms, and (e) attitudes moderate the relation-
ship between past recycling behavior and willingness to pay for a
recycled product.

HS8. Variables from the extended norm activation model: (a)
awareness of consequences, (b) outcome efficacy, (c) personal
norms, (d) social norms, and (e) attitudes moderate the relation-
ship between past recycling behavior and choosing a recycled
product over an equivalent traditional one.

The conceptual framework and research hypotheses are repre-
sented in Figure 1.

3 | Methods
3.1 | Sample

The research relied on a convenience sample of undergraduate
students. Convenience sample strategy is usually employed in
the literature especially when the main objectives of the research
are related to analyzing relationships between internal variables,
not seeking to generalize the findings (De Groot et al. 2021; Lima
et al. 2023). Thus, the first and third authors of the research
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distributed the questionnaire to undergraduate students in a
Brazilian university, while the second authors distributed it to
undergraduate students in a Spanish university. Previous stud-
ies have used students as samples not only for convenience but
also because of their role in sustainability, especially as con-
sumers (Bertossi and Marangon 2022; Cruz et al. 2025; Mehraj
et al. 2023; Do Paco and Reis 2012). Young adults are considered
the “consumers of the future”, being in the phase of developing
their identity and systems of beliefs and values (Vermeir and
Verbeke 2008), which makes it particularly relevant for environ-
mental products (Gomes et al. 2023).

Brazil is a developing country with a Human Development Index
(HDI) of 0.786 (87th position), while Spain is a developed country
with an HDI of 0.918 (28th position) (UNDP 2025). Brazil presents
fewer individualism cultural values than Spain (although con-
sidering other European countries, Spain is rather Collectivist),
and Spain is not an indulgent society (the extent to which peo-
ple try to control their desires and impulses) while Brazil can be
considered a largely indulgent society (Hofstede Insights 2023).
The final observation about both countries is their level of CE
maturity (Haswell et al. 2024). CE is still in its infancy in Brazil
(Delgado and Lima 2022; Sehnem et al. 2019), while developed
European countries present a more mature stage (Hughes 2017;
Vanhamaiki et al. 2021). This factor influences the degree of prod-
ucts and services related to CE available in the market (Ezeudu
and Kennedy 2024). These contextual differences between Brazil
and Spain might influence the circular mindset of consumers
(Gomes, Moreira, Bouman, et al. 2022), making an analysis of
consumers from both countries more relevant.

A total of 206 undergraduate students answered the question-
naire in Brazil between October and November of 2023. After
removing answers that failed to meet the attention check ques-
tion (n = 3), the final sample comprised 203 valid answers. From
the valid answers, 100 (49.26%) were female, 94 (46.31%) were
male, 7 (3.45%) did not identify as female or male, and 2 (0.99%)
preferred not to answer. Participants’ age ranged from 18 to 50
(M =22.039, SD =3.757), with 67 (33%) living with their parents
and 136 (67%) not.

A total of 205 undergraduate students answered the question-
naire in Spain between May and June of 2023, and between
September 2023 and February 2024. The second collection was
carried out to match the Brazilian sample size. Considering the
longer time-frame of the data collection in Spain, we performed
Mann-Whitney U tests to compare the means of the first 50% of
respondents with the last 50%. This procedure was done to verify
possible differences between the beginning and the end of the
data collection. No differences were found between early and late
respondents in the Spanish sample. After removing the incorrect
answers from the attention check questions (n=11), the final
sample comprised 196 valid answers. From the valid answers,
154 (78.57%) were female, 37 (18.88%) were male, 2 (1.02%)
did not identify as female or male, and 3 (1.53%) preferred not
to answer. Participants’ age ranged from 18 to 54 (M =19.770,
SD =3.695), with 153 (78.06%) living with their parents while 43
(21.94%) did not.

An a priori sample size calculation in G*Power (Faul et al. 2009)
indicated that, for an effect size of f2=0.10 (De Groot et al. 2021),

with a minimal statistical power of 0.80, probability level of 0.05,
and five predictors (i.e., past purchasing behavior, past recycling
behavior, “extended NAM variable”, past purchasing behavior
X “extended NAM variable”, and past recycling behavior X “ex-
tended NAM variable”), the research would need at least 134 in-
dividuals per country. We highlight that each model relied on one
extended NAM variable at a time. The study adopted the small ef-
fect size threshold established by Cohen (1988), which inherently
requires a larger sample to ensure adequate power. Therefore, the
sample for both countries was deemed sufficient for this study.

3.2 | Questionnaire

An online questionnaire was developed using the “Free
Questionnaire” for the Brazilian sample and “Google Forms”
for the Spanish sample. The original questions in English
were translated into Portuguese by the Brazilian authors
and Catalan by the Spanish author. First, the question-
naire presented the research aims and ethical statements.
Individuals could consent to participate if they agreed with
the ethical statement and were 18 or older. Collecting re-
ported data using online questionnaires has been gaining
relevance over the years, mainly due to the possibility of fa-
cilitating the collecting process both for the researchers and
for the respondents (Wright 2005), this being a common ap-
proach in the literature (e.g., Gomes et al. 2023; Lange and
Dewitte 2019; Lima et al. 2023). The Ethics Committee of the
Faculty of Sciences, Sdo Paulo State University, Brazil, ap-
proved the research with the Brazilian sample (referee num-
ber “73010223.9.0000.5398”), while the Ethics Committee of
the Universitat Autonoma de Barcelona, Spain, approved the
research with the Spanish sample (referee number “6466”).

Participants answered questions about awareness of conse-
quences (e.g., “The amount of waste humans are generating
causes acute problems for society”), outcome efficacy (e.g., “I
think I can contribute to reducing environmental problems by
buying products made of recycled materials”), personal (e.g., “I
feel morally obliged to buy products made of recycled materi-
als, regardless of what other people do”) and social norms (e.g.,
“People who are important to me support that I buy products
made of recycled materials”), attitude toward buying recy-
cled products (e.g., “For me, buying products made of recycled
materials is Bad (1) vs Good (7)), and past recycling (e.g., “In
general, how often do you separate something that you are not
going to use anymore to recycle instead of discarding it in an-
other way?”) and purchasing behavior (e.g., “I try to buy products
made of recycled materials as much as I can”). These questions
were based on the literature and ranged on a scale from 1 to 7
(Bamberg et al. 2007; Gomes, Moreira, Bouman, et al. 2022;
Han 2014; Hein 2022; Huffman et al. 2014; Lima et al. 2023;
Van der Werff and Steg 2015). Next, participants answered ques-
tions about their willingness to pay for a recycled product, and
intention to choose a recycled product rather than a traditional
one (as detailed in Section 3.3). Finally, the participants were
asked to answer socio-demographic questions including age,
gender and housing situation. The questionnaire is available in
the Supporting Information (Table S1). The questionnaire also
contained questions that were used for other research purposes,
which are not presented in this paper.
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3.3 | Behavioral Intentions Toward Recycled
Products

To measure behavioral intention, respondents were presented
with three distinct situations. The first involved a question as-
sessing their willingness to pay for a recycled product, while the
second and third involved questions about choosing a recycled
product over a traditional alternative. Previous research has
shown that a recycled version of a product can compete with
equivalent traditional alternatives (Testa et al. 2022).

The first situation involved a product commonly purchased by
undergraduate students: a university sweatshirt. Participants
were presented with the following prompt: “Consider that your
undergraduate program is going to sell a sweatshirt with the
name and logo of your program. Consider that you could choose
two options that have no visual difference, a regular cotton
sweatshirt costing R$120,00 (22.50 €) and a sweatshirt made of
recycled materials recovered from the ocean. Imagine that you
are considering buying the sweatshirt, how much would you
be willing to pay in order to choose the recycled option?” They
were then asked to indicate the maximum they would pay for
the recycled option (Pretner et al. 2021). The reference price of
R$120,00 (22.50 €) was determined based on a market analy-
sis of branded sweatshirts sold by major retailers in both Brazil
and Spain. The ordinal scale ranged from 1 = I would not buy
for any price, to 13 = no more than R$240,00 (45.00 €); each
higher point in the scale presented an increase of R$20,00 (ap-
proximately, 4.00 €) in the maximum value (Brazil: M=7.034,
SD =2.142; Spain: M= 6.474, SD =2.243).

The second situation involved a lower-cost, frequently pur-
chased product: household detergent. Participants were pre-
sented with the following scenario: “Consider that you are
going to buy a detergent to use in your house. You found a
traditional option for R$2,00 (0.50 €) and an optional with a
bottle made of recycled plastic recovered from the ocean for
R$3,00 (0.75 €) (both options are from the same brand). What
is the probability that you would buy the recycled option?”.
The scale ranged from 1=Totally unlikely, to 7=Totally
Likely. The recycled option was priced 50% higher than the
traditional one, a price difference selected based on Galati
et al. (2022), who identified a 60% willingness-to-pay thresh-
old for recycled water bottles (Brazil: M=4.232, SD =1.960;
Spain: M=5.112, SD =1.604).

The third and final decision-making context involved select-
ing notepads for an academic event, where choosing the re-
cycled option implied a budget trade-off. Participants were
presented with the following scenario: “Consider that you
are helping organize an academic event on the campus (e.g.,
a conference). The organizational committee received some
budget from your department for the event. Considering that
all enrolled individuals will receive a notepad. You can buy a
cheaper notepad, made of regular paper, or a recycled notepad
(i.e., recycled paper and recycled wire). Both notepads are from
the same brand and have the same size. The recycled option
is more expensive, thus, by choosing it, the organization com-
mittee will have less budget for the rest of the event (i.e., the
coffee break will receive 10% to 20% less money and should be
adapted to this new budget). What is the probability that you

would choose the recycled notepad?” The scale ranged from
1=Totally unlikely, to 7="Totally Likely. The 20% cost differ-
ence between the recycled and traditional notepads was based
on a market analysis of office and school supplies from one of
Brazil's largest retailers, which confirmed that recycled prod-
ucts were typically priced about 20% higher than traditional
counterparts. (Brazil: M =3.882, SD =1.705; Spain: M =4.495,
SD =1.409).

The selection of products such as those involved in the scenarios
used to evaluate participants’ behavioral intention toward cir-
cular products was guided by the extended NAM framework,
which emphasizes the key psychological antecedents of PEB:
awareness of consequences, outcome efficacy, personal norms,
social norms, and attitudes in shaping pro-environmental
choices. This approach activates both the moral and normative
elements central to the NAM framework but also enables the
exploration of potential spillover effects, where past engagement
in one circular behavior (e.g., recycling, purchase of recycled
products) may positively influence intention toward others (e.g.,
purchasing or willingness to pay for recycled products). The
chosen scenarios, featuring familiar products such as detergent,
a sweatshirt, and notepads, reflect real-life trade-offs relevant to
undergraduate students, who often face budget constraints and
must navigate practical and ethical considerations in their con-
sumption choices. Following previous research about intention
to buy recycled products (e.g., Dobbelstein and Lochner 2023;
Magnier et al. 2019; Stangherlin et al. 2023), these categories
were deliberately chosen to represent a range of product types
that vary in terms of product function, involvement, and mate-
rial types, thereby increasing the generalizability of the results
and reducing the risk of product-specific bias. The university
sweatshirt is a garment made of cotton or other kinds of fab-
ric with an average involvement in the purchase process and a
higher price than the other products included in the research.
The detergent and the notepad present low involvement, as
both are cheap products routinely bought; while the detergent
is a cleaning product used for daily domestic tasks that usually
comes in a plastic bottle, the notepad is mainly made of paper
with possible metal (e.g., wire) and plastic (e.g., cover) parts.

3.4 | Common Method Bias

Considering that the data collected in the study are from the
same source (respondents) and the same instrument (online
questionnaire), the research is subject to common method bias
(CMB), and therefore its assessment is necessary to increase
the suitability of the analysis. CMB should be controlled with
both procedural and statistical approaches (Kock et al. 2021).
The procedural step, also known as ex ante analysis, includes
approaches employed to improve the research instrument and,
therefore, is done before collecting the data. A robust proce-
dural step can also reduce the chance of other biases, such as
acquiescence, leniency, and non-response biases. The statistical
step, also named as ex post analysis, is done after the data is col-
lected and indicates the quality and reliability of the data (Kock
et al. 2021).

In the present research, the following procedural techniques
were employed: (1) relying on questionnaires already validated
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and well used in the literature, including attention questions
(e.g., “Please, select number 5”), and piloting the instrument
to verify possible difficulties in answering the questionnaire
(Lima et al. 2023). For the statistical step, the present research
relied on Harman's single factor test, to assess whether a sin-
gle factor accounts for the majority of the variance among the
variables (Craighead et al. 2011), being commonly used in the
literature (Aryee et al. 2024; Fuller et al. 2016). This analysis
was conducted using the psych package in R (Revelle 2025)
to perform an Exploratory Factor Analysis with a single fac-
tor, without rotation, and estimated using the maximum like-
lihood method. The proportion of variance explained by a
single factor was 28% for the Brazilian data and 26% for the
Spanish data. Values below 50% suggest the absence of sub-
stantial common method bias.

3.5 | Statistical Analysis

This research relied on several models for each country to assess
the direct effect of past behavior on purchasing intention (H1
and H2), the direct effect of the extended NAM variables on pur-
chasing intention (H3 and H4), and the moderating effect of the
extended NAM variables in the relationship between past behav-
ior and behavioral intention (H5-HS8). To carry out these tests,
one model was developed for each extended NAM variable and
each country, resulting in a total of 15 models (5 variables from
extended NAM and3 different dependent variables) for each
country (total of 30 models). These models were then tested with
the Structural Equation Modeling (SEM) technique. Given the
sample size, more parsimonious models were developed to avoid
potential multicollinearity that could arise from the inclusion of
multiple simultaneous explanatory variables. This approach en-
sures more reliable and interpretable results. It also aligns with
the exploratory strategy of the article, which aims to analyze dif-
ferent variables related to past behavior and behavioral intention.

SEM encompasses statistical techniques for analyzing relation-
ships among multiple variables, integrating aspects of factor
analysis and regression analysis (Hair et al. 2022). This research
relied on the PLS-SEM as it is a non-parametric technique and,
therefore, does not require statistical assumptions regarding
data distribution (Sarstedt et al. 2014). Using the Shapiro-Wilk
test, it was found that all study variables, for the samples from
both countries, did not follow a normal distribution. Therefore,
the PLS-SEM algorithm was chosen over CB-SEM, as the lat-
ter requires the assumption of normality, whereas PLS-SEM
is more appropriate when this assumption is violated (Hair
et al. 2021). Moreover, PLS-SEM is a suitable approach for test-
ing moderating effects between variables. This is the case of the
present research: the moderating effect of the extended NAM
on the relationship between past behavior and behavioral in-
tention. All these features make PLS-SEM a standard tool in
studies analyzing the relationship between individuals' aspects
and their consumption behavior (e.g., Gomes et al. 2023; Han
et al. 2015; Li et al. 2019; Lima et al. 2023; Palacios-Gonzéalez
and Chamorro-Mera 2022).

The analysis was conducted using SmartPLS 4 (Ringle et al.
2024) with the following configuration settings. The “Path”
weighting scheme was selected, as it is appropriate for estimating

relationships between latent constructs within the PLS-SEM
framework. The results were generated in their “Standardized”
form to allow for meaningful comparison of path coefficients
across constructs. Furthermore, the “Default” option was used
for the initial weight setting, following the standard procedure
recommended by the software.

After completing all the tests to ensure the reliability and validity
of the models, a complete bootstrapping with 10,000 subsamples
was employed to check the significance of the path coefficients
in the structural models. The goodness-of-fit of the structural
models was assessed. These included the (adjusted) R-squared,
which measures the proportion of variance explained by the
model; the Standardized Root Mean Square Residual (SRMR),
Normed Fit Index (NFI), and Bayesian Information Criterion
(BIC) were used to evaluate and compare the fit of different
models. Two-tailed hypothesis tests were performed to establish
the statistical significance of the coefficients, which need to be
considered when interpreting the presented p values. Finally, a
multigroup analysis was performed to compare the models from
Brazil and Spain.

4 | Results

4.1 | Validity and Reliability of the Extended
NAM Variables, Reported Behavior, and Behavioral
Intention

The descriptive statistics of the sample and variables used in the
research are presented in Table 1.

To evaluate the measurement models, the reflective constructs
(awareness of consequences, outcome efficacy, personal norms,
social norms, attitudes, past recycling behavior, past purchasing
behavior, and behavioral intention) were evaluated considering
their internal consistency and convergent and discriminant va-
lidity. The outer loading was not presented here due to space
constraints, but data will be made available upon request. The
Cronbach's alphas were above 0.700, the Average Variance
Extracted (AVE) were above 0.500, and the Composite Reliability
was above 0.700 in the majority of the cases (Table S2); in those
cases in which data presented lower values, the variable was re-
moved, and the model was checked again. Except for one case,
in all other cases the measurement model improved after the re-
moval. In these cases, the same variable was removed from the
same model for the other country so that models would be equal
for both countries (Hair et al. 2021). The discriminant validity
was checked using the heterotrait monotrait ratio of correlations
(HTMT); all values were below 0.850 (Henseler et al. 2015).
The variance inflation factors (VIFs) were below 3.300, indi-
cating that the models are free of multicollinearity problems
(Kock 2015). These data are also not presented here due to space
constraints, but will be made available upon request.

4.2 | Relationships Between Past
Behavior and Behavioral Intention

To test the hypotheses presented in this research, 30 PLS-SEM
models were adopted in the study, 15 for each country. Almost
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TABLE1 | Descriptive statistics.

Variable Brazil Spain
Number of individuals 203 196
Gender
Women 100 (49.26%) 154 (78.57%)
Men 94 (46.31%) 37 (18.88%)
Not identified as 7 (3.45%) 2(1.02%)
women or men
Preferred not to 2(0.99%) 3(1.53%)
answer
Age
Mean (Standard 22.039 (3.757) 19.770 (3.695)
deviation)
Range 18-50 18-54

Housing situation

Living with parents 67 (33%) 153 (78.06%)
Not living with 136 (67%) 43 (21.94%)
parents

Awareness of consequence

Mean (Standard
deviation)

6.373(1.007) 5.449 (1.265)

Outcome efficacy

Mean (Standard
deviation)

5.243(1.515) 5.449 (1.265)

Personal norms

Mean (Standard
deviation)

3.558 (1.840) 3.643 (1.746)

Social norms

Mean (Standard 3.235(1.759) 3.476 (1.776)
deviation)

Attitude
Mean (Standard 5.905 (1.352) 5.663 (1.367)
deviation)

Past recycling

Mean (Standard 4.899 (1.924) 5.370 (1.760)
deviation)

Past purchasing
Mean (Standard 3.681 (1.778) 3.845 (1.656)
deviation)

all models evaluated showed a good fit according to the SRMR
criterion. Only the models with moderation of awareness of
consequences, using data from Brazil, presented SRMR values
greater than or equal to 0.08. However, the Normed Fit Index
(NFI) values were lower than the recommended threshold,

which might be attributed to the sample size. For both coun-
tries, only the sweatshirt-related models had R? values below
the 10% threshold (with the exception of Brazil's awareness
of consequences moderation model). This reinforces the over-
all quality of adjustments indicated by the SRMR. Especially
for the Spanish data, negative adjusted R? values were found
for three models explaining willingness to pay for the sweat-
shirt. These models were disregarded in the analysis. Due to
space constraints, the summary of some metrics (i.e., SRMR,
NFI, R?, Adjusted R?, BIC) of model quality and fit for the es-
timated models are presented in the Supporting Information
(Table S3).

Comparing the BIC values, it is clear that the framed behav-
iors are more likely to be better explained when moderated
by awareness of consequences than by other extended NAM
variables. One exception is the explanatory model of the in-
tention to purchase the notepad for Brazil, whose model
with the best prediction quality was moderated by personal
norms (BIC =1.822). Even for this model, awareness of con-
sequences moderation performed similarly to the best model
(BIC=1.989). The most contrasting model was the predictor
of detergent purchase intention using data from Spain. The
model with moderation of awareness of consequences was
considered the worst for this product. Those moderated by
outcome efficacy stand out among the models with lower pre-
dictive capacity. Across all six combinations of countries and
products, models containing this variable ranked among the
two worst predictive models.

Due to space constraints, only the significant relationships are
presented in this article. The rest of the data can be made avail-
able upon request. Considering the exploratory nature of the re-
search, we considered a less stringent threshold for significant p
values (0 <0.100) (Dahiru 2008; Lima et al. 2023). The Brazilian
models presented 23 direct and four moderating relationships
(Table 2), while the Spanish models presented 17 direct and one
moderating relationship (Table 3). In Brazil, the models related
to detergent purchasing behavior presented higher values for
explaining the variance, that is, R? (15.4% to 24%), followed by
the notepad models (10.5% to 13.3%) and the sweatshirt (7% to
10.2%). In Spain, the notepad models presented higher R? (16.5%
to 18.6%), followed by the detergent models (13.2% to 16.3%) and
sweatshirt (2.1% to 6%). The standardized root mean square re-
siduals (SRMR) of the models were below the accepted value of
0.100 for the models (Hu and Bentler 1998).

Past purchasing behavior was positively related to will-
ingness to pay for the sweatshirt in four models, all in the
Brazilian scenario. Therefore, considering that six models did
not present significant relationships, Hla was only partially
supported. Considering the intention to choose the recycled
option instead of the equivalent traditional one, 15 models
presented significant relationships: six in Brazil (four in the
detergent model and two in the notepad model) and nine in
Spain (five in the detergent model and four in the notepad
model). Therefore, considering that the majority of models
presented significant relationships in both countries, H1b was
partially supported. Past recycling was not related to any will-
ingness to pay and was only significantly related to behavioral
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TABLE 2 | Significant relationships in Brazil.

Hypothesis Product Moderator in the model B M SE t P 1?

Hla: PP— BI Sweatshirt AC 0.174 0.183 0.075 2.338 0.019 0.028
Hla: PP— BI Sweatshirt OE 0.191 0.194 0.084 2.270 0.023 0.029
Hla: PP— BI Sweatshirt PN 0.150 0.150 0.085 1.761 0.078 0.016
Hla: PP— BI Sweatshirt SN 0.165 0.164 0.092 1.797 0.072 0.020
H1b: PP — BI Detergent AC 0.231 0.228 0.072 3.215 0.001 0.049
H1b: PP - BI Detergent OE 0.257 0.251 0.080 3.215 0.001 0.057
H1b: PP - BI Detergent SN 0.216 0.212 0.084 2.566 0.010 0.036
H1b: PP - BI Detergent AT 0.209 0.202 0.086 2.435 0.015 0.023
H1b: PP - BI Notepad AC 0.164 0.164 0.077 2.111 0.035 0.023
H1b: PP - BI Notepad OE 0.177 0.175 0.084 2.102 0.036 0.026
H2b: PR— BI Notepad SN 0.132 0.153 0.069 1.916 0.055 0.016
H3a: AC— BI Sweatshirt AC 0.209 0.196 0.093 2.240 0.025 0.044
H3c: PN — BI Sweatshirt PN 0.147 0.161 0.086 1.723 0.085 0.017
H3e: AT — BI Sweatshirt AT 0.165 0.167 0.096 1.708 0.087 0.019
H4a: AC— BI Detergent AC 0.330 0.336 0.062 5.307 0.000 0.138
H4a: AC— BI Notepad AC 0.235 0.239 0.064 3.689 0.000 0.053
H4b: OE — BI Detergent OE 0.203 0.203 0.075 2.712 0.007 0.041
H4c: PN — BI Detergent PN 0.354 0.359 0.080 4.402 0.000 0.114
Hé4c: PN — BI Notepad PN 0.216 0.221 0.086 2.512 0.012 0.039
H4d: SN - BI Detergent SN 0.191 0.200 0.074 2.575 0.010 0.032
H4d: SN - BI Notepad SN 0.212 0.220 0.075 2.842 0.004 0.038
H4e: AT — BI Detergent AT 0.218 0.223 0.076 2.844 0.004 0.036
H4e: AT — BI Notepad AT 0.217 0.227 0.077 2.806 0.005 0.034
Hé6b: PP * OE — BI Notepad OE 0.161 0.150 0.096 1.675 0.094 0.021
Héc: PP * PN — BIL Notepad PN 0.121 0.115 0.072 1.683 0.092 0.016
Heée: PP * AT — BI Notepad AT 0.147 0.135 0.085 1.741 0.082 0.018
H8a: PR * AC — BI Detergent AC 0.147 0.149 0.075 1.962 0.050 0.025

Abbreviations: AC=awareness of consequences, AT =attitude, BI=behavioral intention, OE = outcome efficacy, PN = personal norms, PP = past purchasing, PR =past
recycling, SN =social norms, § = path coefficient (standardized beta), M = mean, SE = standard error, t = t-statistic, p = p-value, f, = effect size (f-squared).

intention in one model. Therefore, both H2a and H2b were not
supported.

Awareness of consequence was related to willingness to pay
only in Brazil, offering partial support to H3a. Outcome effi-
cacy was not related to willingness to pay, not supporting H3b.
Personal norms only were related to willingness to pay in Brazil,
offering partial support to H4c. Social norms were not related
to willingness to pay, not supporting H3d. Attitude was posi-
tively related to willingness in both countries, supporting H3e.
Awareness of consequence, outcome efficacy, personal norms,
and social norms were related to intention to choose the recy-
cled option instead of the equivalent traditional one in three of
the four models, while attitude was positively related in the four

models. Thus, H4a-H4d were partially supported while H4e
was supported.

None of the extended NAM variables moderated the relation-
ships between past purchasing and willingness to pay for a
recycled product on the one hand and past recycling behavior
and willingness to pay for a recycled product on the other hand.
Thus, all H5 and H7 were not supported. Outcome efficacy,
personal norms, and attitude positively moderated the relation-
ship between past purchasing and intention to choose the recy-
cled option instead of the equivalent traditional in one model
each. Thus, H6b, H6c, and H6e were only partially supported,
while H6a and H6d were not supported due to the lack of mod-
erating effect of awareness of consequence and social norms.
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TABLE 3 | Significant relationships in Spain.

Hypothesis Product Moderator in the model B M SE t P 1?

H1b: PP — BI Detergent AC 0.282 0.276 0.070 4.053 0.000 0.076
H1b: PP — BI Detergent OE 0.247 0.244 0.073 3.394 0.001 0.053
H1b: PP - BI Detergent PN 0.220 0.215 0.077 2.845 0.004 0.032
H1b: PP — BI Detergent SN 0.190 0.192 0.073 2.617 0.009 0.009
H1b: PP — BI Detergent AT 0.228 0.216 0.079 2.880 0.004 0.042
H1b: PP - BI Notepad AC 0.354 0.349 0.062 5.733 0.000 0.128
H1b: PP — BI Notepad PN 0.267 0.262 0.086 3.110 0.002 0.050
H1b: PP - BI Notepad SN 0.345 0.340 0.074 4.684 0.000 0.097
H1b: PP - BI Notepad AT 0.305 0.297 0.075 4.093 0.000 0.080
H3e: AT — BI Sweatshirt AT 0.177 0.188 0.097 1.820 0.069 0.022
H4a: AC— BI Notepad AC 0.195 0.197 0.068 2.888 0.004 0.040
H4b: OE — BI Detergent OE 0.130 0.134 0.075 1.731 0.083 0.015
H4b: OE — BI Notepad OE 0.346 0.341 0.068 5.106 0.000 0.107
H4c: PN — BI Notepad PN 0.200 0.203 0.091 2.189 0.029 0.031
H4d: SN — BI Detergent SN 0.213 0.216 0.074 2.877 0.004 0.041
H4e: AT — BI Detergent AT 0.171 0.185 0.080 2.129 0.033 0.023
H4e: AT — BI Notepad AT 0.170 0.176 0.080 2.121 0.034 0.024
H8c: PR * PN — BI Detergent PN 0.160 0.147 0.093 1.728 0.084 0.022

Abbreviations: AC=awareness of consequences, AT =attitude, BI=behavioral intention, OE = outcome efficacy, PN = personal norms, PP = past purchasing, PR =past
recycling, SN =social norms, § = path coefficient (standardized beta), M = mean, SE = standard error, t = t-statistic, p = p-value, f, = effect size (f-squared).

Awareness of consequence and personal norms positively mod-
erated the relationship between past recycling and intention
to choose the recycled option instead of the equivalent tradi-
tional in one model each. Thus, H8a and H8c were partially
supported only, while H8b, H8d, and H8e were not supported
due to the lack of moderating effect of outcome efficacy, social
norms and attitude. Interaction plots were constructed with
SmartPLS 4 for the statistically significant moderation hypoth-
eses (Figures S1-S5). Analysis of these plots shows that at low
levels of the NAM model variables, the relationship between
reported behavior and intention was either nonexistent (H6b)
or negative. In contrast, at high levels of these variables, all
significant relationships were positive. Overall, mean values
of the moderating variables were associated with positive rela-
tionships, although the slopes were weaker or nearly flat (H8a).

4.3 | Differences in Behavioral Intention Between
Brazil and Spain

In order to check if the behavioral intentions were different
between countries, we first tested for the normality of the data
using the Shapiro-Wilk test. After confirming that the three be-
havioral intentions (willingness to pay for the sweatshirt, pur-
chase intention of the recycled detergent and notepad) followed
a non-normal distribution, we performed three distinct Mann-
Whitney tests. The Brazilian and Spanish samples did not pres-
ent statistical differences in willingness to pay for the recycled

sweatshirt (W=19,806, p=0.939). The previous analysis indi-
cated that the Brazilian sample presented more significant re-
lationships between the tested variables and willingness to pay
than the Spanish. This discrepancy suggests that, while the aver-
age willingness to pay is similar across both countries, the factors
influencing this willingness differ. Considering the Brazilian and
Spanish samples, respectively, only 2.45% and 1.02% of respon-
dents would not choose the recycled sweatshirt. In comparison,
23.65% and 30.10% would pay less than the traditional option,
34.98% and 28.06% would pay the same price as the traditional
option, and 38.92% and 40.82% would pay more than for the
traditional option. An increase of 50% in the price of the sweat-
shirt presented less willingness than an increase of 16% and
33% (Figure 2). Considering the recycled detergent (W=14,887,
p=0.000) and notepad (W=15,687, p=0.000), Spanish respon-
dents were more likely than the Brazilian respondents to choose
the recycled option.

The multigroup analysis identified seven significant differences
between the Brazilian and Spanish contexts (Table 4), five dif-
ferences related to direct effect, and two to moderating effect.
Most of the differences pointed to more substantial effects in
the Brazilian context, especially considering the direct effect
of the extended NAM variables, which is aligned with previous
analyses indicating a more significant relationship between the
independent and dependent variables in Brazil. These results re-
inforce the view that different variables affect consumers from
these countries differently.
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FIGURE2 | Willingness to pay for the recycled option compared to the traditional one, for Brazilian and Spanish respondents.

TABLE 4 | Differences between the Brazil and Spain.

Model Relationship A P
ABrazil—Spain: AC — BI_Detergent 0.234 0.013
AC_Detergent

ABrazil—Spain: PP — BI_Notepad —0.195 0.046

AC_Notepad

ABrazil—Spain:
PN_Detergent

PN — BI_Detergent 0.267 0.020

ABrazil—Spain: PR * 0.181 0.066

SN_Detergent SN — BI_Detergent

ABrazil—Spain: PP — BI_Notepad —0.245  0.033

SN_Notepad

ABrazil—Spain: PP — BI_Notepad 0.047 0.660

AT_Notepad PP * AT — 0220 0.049
BI_Notepad

Abbreviations: AC =awareness of consequences, AT = attitude, Bl =behavioral
intention, OE = outcome efficacy, PN = personal norms, PP = past purchasing,
PR = past recycling, SN =social norms, A = difference between group path
coefficients, p = two-tailed p-value.

5 | Discussion
5.1 | Discussion of Results

The present research analyzed the relationship between past
recycling and purchasing behavior with purchase intention in
a CE context. Thus, besides increasing the understanding of
consumer behavior in relation to the CE, this research also an-
swers the call to consider behavior as an independent variable
rather than solely as a dependent variable (Phipps et al. 2013).
Almost 30years ago, Thogersen (1999) had already highlighted

that, due to routinization, individuals are likely to perform re-
peated behaviors in other categories over time. He also exem-
plified how individuals engaged in recycling behavior might
expand this behavior to other categories of behaviors aligned
to the same environmental principal (i.e., reducing waste dis-
posed of in the natural environment). The principle would be
to develop a virtuous cycle of PEBs enabled by psychological
associations of these behaviors made by individuals (e.g., be-
haviors favoring CE) (Thegersen and Olander 2003). Thus, an
intention to behave in a circular fashion would be impacted
by previous experiences of individuals in the same or other
domains (Linder et al. 2022), like “windmills in their mind.”
This cyclical approach of circular behavior is aligned with the
main principle of CE: consider waste as input to keep materials
and energy within a cyclical “never ending or beginning” loop
(Geissdoerfer et al. 2017; Keijer et al. 2019). Therefore, inves-
tigating the relationship between past behavior and intention
to behave in the same domain and across domains can support
the understanding of the spillover effect in the CE context. To
contribute to this perspective, the present research relied on 30
models with Brazilian and Spanish data, including variables
from an extended NAM framework (Han 2014; Van der Werff
and Steg 2015). In this research, the model with awareness of
consequences presented a better adjustment fit, while outcome
efficacy presented the worst. The literature has indicated the
importance of awareness for the adoption of PEB in general
(Godinho Filho et al. 2024), while for outcome efficacy, indi-
viduals might perceive that their efforts would not be enough to
improve environmental conditions, leading to the “drop in the
ocean” perception (Vezich et al. 2017).

The Brazilian case indicates that past purchase behavior is pos-
itively related to willingness to pay for a recycled sweatshirt,
while the results from Spain do not support this relationship.
Considering that there were no differences in the willingness to
pay for the sweatshirt between both countries, other variables
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such as positive feelings, self-expression, and perceived quality
(Polyportis et al. 2022) might have been influencing Spanish
consumers rather than past buying behavior. Moreover, the re-
sults indicate that some individuals in both countries are willing
to pay the same or even more for the recycled product, which
was not found by previous research that indicates a limited
willingness to pay for recycled hoodies (Pretner et al. 2021). On
the other hand, the intention to choose a recycled product over
an equivalent traditional one was found in both countries for
both the detergent and notepad. These results suggest that for a
product such as cleaning and office supplies, with lower involve-
ment and price, past purchase behavior presents more influence
than in the sweatshirt. Therefore, spillover in the same domain
is more common in a CE context. Previous research has found
that consumers perceive value on non-garment recycled prod-
ucts, which increases the purchasing intention when compared
to the equivalent traditional option (Testa et al. 2022). Recycled
garments can be perceived as inferior quality and with contam-
ination issues by consumers, reducing purchasing intention
(Magnier et al. 2019).

Results for both countries converge in the sense that past recy-
cling behavior is not related to willingness to pay nor intention
to choose a recycled product of an equivalent traditional one.
Several psychological and contextual factors may help explain
this outcome. First, from a psychological perspective, the ob-
served lack of relationship may reflect limited spillover across
behavioral domains. While recycling and purchasing recycled
products are behaviors aligned with the CE, they involve differ-
ent types of decisions. Recycling is typically a habitual, low-cost
behavior often shaped by infrastructure and routine, whereas
purchasing recycled products requires active choice and, in this
case, financial trade-offs. Moreover, aspects of recycled prod-
ucts, such as perceived inferior quality or revulsion (Polyportis
et al. 2022), might be why some individuals are engaged in recy-
cling but not in acquiring recycled products. Prior research sug-
gests that spillover is more likely when behaviors are perceived
as similar or fall within the same domain (Penz et al. 2019;
Thegersen 2004). Therefore, individuals who recycle might not
automatically extend this behavior to their purchasing deci-
sions. Second, moral licensing could be at play. Individuals who
engage in recycling may feel they have “done their part”, reduc-
ing their perceived need to make further pro-environmental
choices, such as buying recycled products (Truelove et al. 2014).
Vicente et al. (2021), for example, did not find direct relation-
ships between reported behaviors—such as separating waste
and recycling, saving water and energy, and buying green prod-
ucts—with the willingness to pay for improving environmental
quality. Therefore, these findings offer new evidence that even
individuals who support closing the material and energy loops
by properly disposing of their waste are not necessarily willing
to close the loop by acquiring recycled materials. This discon-
nection between waste management and sustainable acquisition
could be a barrier to fully achieving circularity.

Awareness of consequence and personal norms were only pos-
itively related to willingness to pay for a recycled sweatshirt in
Brazil. Attitudes were positively related to willingness to pay
in both Brazil and Spain. Outcome efficacy and social norms,
however, were not related to willingness to pay in both coun-
tries. These findings indicate that attitude might be a stronger

predictor of willingness to pay than the other variables and be
less context dependent than awareness of consequence and per-
sonal norms, which were only related to willingness to pay in
Brazil. The stronger effect of attitude was corroborated by the
intention of choosing the recycled option of the detergent and
the notepad in both countries. Awareness of consequence, out-
come efficacy, personal norms, and social norms presented
three positive relationships each. Products with lower levels of
involvement, such as the detergent and the notepad, seem to
present more relationships with extended NAM variables and
be less dependent on specific features of the product, while the
sweatshirt might be more prone to aspects such as quality and
appeal. Dobbelstein and Lochner (2023) also found that a more
expensive and less frequently bought product is less likely to be
purchased in a recycled version than a more daily bought prod-
uct, which might be associated with a reduced intention to try
something different when purchasing more expensive products.

The findings suggest that attitude, personal norms, and aware-
ness of consequence were more consistently related to circular
behavioral intention than outcome efficacy and social norms.
Personal norms are indeed the strongest predictor according to
the NAM (Schwartz 1977), while the literature has increasingly
presented the importance of awareness to foster circular behav-
ior (Godinho Filho et al. 2024) and intention (Elgaaied 2012),
and willingness to pay for environmental products (Gomes
et al. 2023). Moreover, the literature has already shown aware-
ness of consequences as presenting a stronger relationship with
behavioral intention than outcome efficacy (Van der Werff and
Steg 2016). The strong influence of attitudes reinforces the call
to combine moral models (i.e., NAM) with other variables, as it
can increase the predictive power of the model (Han 2020; Han
et al. 2015). On the other hand, the weaker effect of outcome effi-
cacy might be related to the individual perception that action in
the cases analyzed would not lead to a significant positive effect
on the environment (Vezich et al. 2017). Furthermore, a lack of
visual differences in recycled products might reduce the effect of
social norms, as others would not recognize that a given individ-
ual exercised a preference for a recycled product.

Only a few positive moderating relationships were found.
However, it is interesting to note that the three significant mod-
erating effects of the extended NAM variables in the relationship
between past behavior and behavioral intention were related to
past purchase and the notepad as the dependent variable, while
the two positive relationships in the past recycling context were
with the detergent as a dependent variable. These findings sug-
gest that different variables can work as moderators to stimu-
late spillover, depending on the type of product considered. The
lack of a moderating effect for some of the variables tested in
the present research has also been identified in the CE literature
(Godinho Filho et al. 2024). De Groot and Steg (2009) and Han
et al. (2015) did not find strong moderating effects of awareness
of consequences and ascribed responsibility. However, they
tested their moderating effect on the relationship between per-
sonal norms and behavioral intention and not on the relation-
ship between past behavior and behavioral intention.

The significant differences in relationships between countries
reinforce that individual nationality is one of the aspects that in-
fluences the adoption of circular behavior (Gomes, Moreira, and

13 0f 19

85U8017 SUOWILIOD BAEa.D 8|qedl|dde aup Aq peusencb ae S9pie YO ‘8SN JO S8|nJ Joj A%eiq1 8ulUQ AB]IM UO (SUONIPUOD-PUR-SIBIAL0D A8 | 1M AReIq U1 |UO//SdNL) SUORIPUOD PUe swe 1 8y} 885 *[6202/80/50] Uo Akl auliuo A8|IM ‘Wied AIseAIuN eoIuyoe L A G2T0Z 'ZPSA/Z00T OT/10p/u00 A8 | Azeiq1jeujuoy/Sdny Wouy pepeojumod ‘€ ‘SZ0Z ‘0LTEZ.SZ



Ometto 2022). The findings contradict previous research that has
not highlighted significant differences between sustainable hab-
its of Brazilian and Spanish undergraduate students. This differ-
ence might be related to the behaviors analyzed, as they relied on
an aggregated index of 25 behaviors (Chuvieco et al. 2018), which
can disperse differences in specific behaviors. Moreover, contrary
to Dobbelstein and Lochner (2023), who found higher behavioral
intention within a developing country (e.g., South Africa) than in
a developed country (e.g., Germany), the present research found
higher behavioral intention within the developed country stud-
ied. However, when considering willingness to pay, there were
no significant differences in the degree of behavioral intention,
only in the factors affecting this behavioral intention. These dif-
ferences might be related to the higher level of CE implementa-
tion in developed countries (e.g., Spain), but an increase in CE
implementation in developing countries (e.g., Brazil) might be
reducing the distance between countries.

5.2 | Theoretical Implications

From the aforementioned discussion, four main theoretical con-
tributions can be highlighted that the present research offers for
the spillover effect and NAM frameworks. First, the results in-
dicate that same domain spillover is expected under the CE per-
spective; that is, individuals who already buy recycled products
tend to do so for a diverse range of products. Second, cross do-
main spillover does not indicate an intrinsic relationship, in such
a way that individuals who help close material loops by properly
discarding end of life products (i.e., recycling) do not necessarily
choose to buy recycled products. Third, the present research is
one of the first to integrate the NAM in a CE context, increas-
ing knowledge in this emerging literature. Fourth, although the
variables from the extended NAM seem to be significantly re-
lated to behavioral intention to opt for recycled products, they
are not adequate factors to stimulate the spillover effect.

5.3 | Practical Implications

A better understanding of factors that affect the purchase in-
tention of recycled products among undergraduate students
is important to develop strategies to increase this behavior
(Bertossi and Marangon 2022; Dobbelstein and Lochner 2023).
Considering that the results suggest that recycling is not asso-
ciated with choosing recycled products, universities should
better emphasize the relevance of circular products through
social marketing initiatives and educational approaches, espe-
cially considering that recycling is already a relatively common
behavior (Koch et al. 2024). These initiatives could also be ad-
opted to stimulate individuals who recycle to opt for recycled
products when shopping, necessary behavior if material cycles
are to be closed completely. Additionally, since purchase inten-
tion varies depending on the product, simply labeling something
as “recycled” may not be sufficient to drive consumer choice.
Campaigns should, therefore, tailor their strategies to highlight
the specific benefits and appeal of different recycled products to
influence consumer preferences better.

Communication strategies could also rely on the variables from
the NAM to stimulate the adoption of PEB, such as raising

awareness of the issues, revealing how individual behavior can
mitigate environmental problems, and provoking moral com-
mitment. However, in order to trigger across-domain spillover,
other approaches would need to be implemented as well, such as
increasing the appeal of such products by highlighting product-
related attributes, such as perceived quality and value. Marketers
should also note that although consumers might be willing
to pay a premium price for some recycled products, this value
should not excessively surpass the price of an equivalent product
made using raw materials (Dobbelstein and Lochner 2023).

The differences observed between countries suggest that gov-
ernment policies and marketing campaigns designed to pro-
mote circular consumption behavior should take account of
cultural differences and local specificities. Furthermore, results
that were consistent across countries may suggest more uni-
versal guidelines. For example, past purchasing behavior was
positively associated with a preference for recycled products
over traditional options, a trend that may apply across differ-
ent cultures. These findings are important in the development
of national plans to stimulate the CE. Besides European initia-
tives, Spain has already approved a national plan toward CE
(Fernandez et al. 2025), while in Brazil, political and legal pro-
cedures are being discussed as a means of stimulating CE prac-
tices in the country (Guarnieri 2024). The Brazilian approach
includes strategies to stimulate individual engagement in the CE
in such a way that the lack of cross-domain spillover (i.e., recy-
cling to buying recycled products) poses a challenge to the na-
tional plan that should be addressed by the country. Our results
demonstrate that this lack of cross-domain spillover is not exclu-
sive to developing countries but can also affect the transition in
developing and more mature countries in the CE context, such
as Spain. Therefore, it is equally important that cross-domain
spillover be addressed by European countries that are struggling
to implement cohesive CE plans (Losa 2025).

5.4 | Limitations and Avenues for Future Research

The present research has limitations. First, it is mainly focused
on consumer psychological characteristics and the recycling
features of products. Considering that other product attributes
affect consumer decision-making (Camacho-Otero et al. 2018)
and that internal consumer aspects might interact with these
product attributes, thereby affecting consumption decisions
(Schuitema and De Groot 2015), future studies should consider
a broad scope of variables. Special attention could be given to
attributes recognized in green consumption literature for their
relevance, such as price sensitivity, product durability, product
quality, and uniqueness (Bhardwaj et al. 2023; Jacobs et al. 2018;
Lopes, Gomes, and Trancoso 2024), as well as other sustainable
related attributes such as using natural and organic materials
(Jacobs et al. 2018). Another factor might be the lack of a control
question regarding whether the individuals studied already had
sufficient winter clothes, which would be a particularly import-
ant factor for willingness to pay behavioral intention, especially
considering Brazil's tropical climate.

A second limitation is that the search only relied on self-
reported data, which may have been affected by social de-
sirability and recall biases. Participants might overstate
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environmentally friendly behavior, such as recycling or will-
ingness to buy recycled products, due to social approval or
may not recall accurately their past behavior. These biases
could lead to overestimations of pro-environmental intention
and behavior, potentially impacting the results. Future studies
should consider objective measures or methods to reduce these
biases, such as observational recycling data (Rioux 2011), apps
to register behavior periodically (Novoradovskaya et al. 2021),
and recording the actual amount of money spent (Balderjahn
et al. 2018). Despite this limitation, self-reporting remains a
practical tool for capturing behavior across diverse contexts
(Lange and Dewitte 2019).

A third limitation concerns the sample of the study, which is re-
stricted to undergraduate students in Brazil and Spain, and may
limit the generalizability of the findings to the broader consumer
population, as students may differ in terms of purchasing power,
environmental attitudes, and consumption patterns. Although
the approach of relying on a convenience sample is generally ac-
ceptable in the literature, specifically when the main goals are
not to provide generalization of the findings, but rather to ana-
lyze the internal relationship between the variables of interest
(De Groot et al. 2021; Lima et al. 2023), future research should
replicate this study with more diverse demographic groups to
assess the robustness and applicability of the findings across dif-
ferent consumer segments.

A fourth limitation is the lack of control variables in the PLS-
SEM analysis made due to the “no possible solution” issue oc-
curring when an attempt was made to employ models with
socio-demographic variables (i.e., age, gender, housing situation)
as control variables. The “no possible solution” issue is described
in the SmartPLS! when the bootstrapping routine and at least one
of the bootstrapping samples result in an invalid solution. One of
the suggestions given in the software is to increase the sample,
which was not possible in the present research due to constraints
in data collection. However, we reinforce the fact that the sample
size was deemed adequate with an a priori test made on G*Power
(as presented in the method section). The other suggestion indi-
cated was to remove the control variables from the model, which
was the solution adopted. It is recognized that this is a limitation
of the research. However, given the homogeneity of the sample
(all undergraduate students) and the study focus on spillover
effects and psychological antecedents of circular consumption,
which are reported to present higher relationships with circular
behavior than demographic factors (Gu et al. 2024), it is believed
that this would not significantly impact the objectives of the
study. However, it would indeed be interesting if future research
examined potential sociodemographic (e.g., gender, age, and in-
come) effects in more heterogeneous populations.

6 | Conclusions

The importance of CE has been highlighted by different devel-
oped and emerging economies, due to its capability of mitigat-
ing environmental issues while promoting economic outcomes.
Consumers are regarded as key agents in this transition by closing
material loops through properly disposing of end-of-life products
and purchasing circular products. However, how past circular
behavior influences intentions to adopt circular behaviors in the

same domain and across domains, and how individuals' psycho-
logical factors influence these relationships, are still little explored
in the literature. Therefore, the present research analyzed the
relationship between past recycling and purchasing behavior of
recycled products with consumption intention of different recy-
cled products and the direct and moderating effect of an extended
NAM model on the behavioral relationship.

The findings indicated that past purchasing behavior has a
strong relationship to the intention to purchase recycled prod-
ucts, although recycling behavior did not seem to be a good
predictor of purchase intention. Moreover, all variables from
the extended NAM presented direct relationships with behav-
ioral intention, especially personal norms and attitudes, which
support the claim that including more variables in moral frame-
works might increase the model's predictive power. However,
the extended NAM variables only presented a few moderating
effects between past behavior and behavioral intention, indicat-
ing the necessity to test the moderating power of other variables
to support increasing circular behavior.

The results of the research highlight challenges in closing mate-
rial and energy loops in a CE economy context, as individuals are
expected to properly dispose of their waste (e.g., recycle) and ac-
quire products aligned with CE principles, such as using recycled
materials. The results point to the closer relationship between cir-
cular behavior in the same domain than between behavior across
domains. Finally, this study also highlights the importance of the
type of recycled product and the country context as influencing
factors for consumer behavior.
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