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Abstract

The transition to a circular economy (CE) requires not only supply-side innovation but
also a fundamental shift in consumer behaviour. However, existing research and policy
frameworks often treat circular behaviour as a uniform construct, overlooking its inherent
heterogeneity. This study addresses this gap by examining how determinants of circular
behaviour vary across different practices and how these differences can inform more effec-
tive policy design. Using original survey data from residents of the South Tyrol (Northern
Italy), we analyse six behavioural domains spanning the product lifecycle: consumption
reduction, second-hand purchasing, repair, sharing, donation, and upcycling. Empirical-
ly, we employ survey-weighted ordinal logistic regression models for each behaviour,
complemented by robustness checks using binary and continuous circularity indices. The
analysis integrates consumer characteristics, normative factors, and product-related per-
ceptions, alongside targeted models of behavioural barriers and enablers. While norma-
tive orientations and sustainability perceptions influence some practices, structural and
practical barriers consistently exert the largest effects, reducing the likelihood of engage-
ment by up to 88% (Odd ratio=0.12). Repair behaviour is primarily driven by durabil-
ity perceptions and age, second-hand consumption is shaped by household composition
and lifestyle norms, and reduction reflects minimalist values. In contrast, upcycling and
donation show weaker associations with attitudinal factors, suggesting stronger depen-
dence on contextual conditions. From a policy perspective, the findings underscore three
key insights: (i) barrier removal is more effective than awareness-raising, (ii) circular
behaviours require behaviour-specific interventions, and (iii) demographic segmentation
improves policy targeting.
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Introduction

Within the European Union (EU), the CE paradigm has been explicitly codified as a foun-
dational pillar for meeting long-term climate-neutrality ambitions [1]. Central to this legis-
lative agenda is the New Circular Economy Action Plan (CEAP), a core building block of
the European Green Deal that mandates systemic interventions spanning the entire product
lifecycle, stretching from upstream design and production to downstream consumption and
end-of-life management [1].

Operationalizing the CE paradigm shift requires robust public policy instruments
designed to also actively engage consumers and residents within their specific character-
istics and local contexts. However, while the demand side is widely acknowledged as a
critical, non-negotiable component of a functioning circular economy [2], the majority of
academic contributions to date have favoured supply-side explorations, such as corporate
business cases, novel production technologies, and reverse logistics optimization [3, 4].

This persistent asymmetry exposes a fundamental diagnostic failure in current environ-
mental policy design targeted at consumers: how do we change what we cannot describe?
Macklin and Kaufman, [3]. Consumer behaviour in relation to the CE encompasses a wide
range of real-world consumer practices or behaviours (during this article, both terms are
used interchangeable), that stretch from low-effort “reduce-reuse-recycle” activities to
highly disruptive, transformative consumption modes such as product self-repair, sharing
schemes, collaborative consumption, and access-based product-as-a-service models. Con-
sequently, “circular behaviour” cannot be evaluated as a single, monolithic action. It is more
accurately described as a heterogeneous portfolio of diverse behaviours that vary in relation
to the consumers or users, the product or service and the context in which this occurs [5, 6].

To design local policies capable of overcoming these barriers, regulators require a diag-
nostic approach that moves away from flat behavioural assumptions. Instead, effective
policy must be contextualized using an integrated perspective that borrows from both prod-
uct-centric dimensions (the technical capacity, lifecycle degradation, and macro infrastruc-
ture of the asset) and consumer-centric dimensions (the sociodemographic, psychological
readiness, and micro situational affordances of the individual) [5-7].

Circular behaviours differ precisely because they sit at different intersections of these
dimensions: some are restricted by contextual dimensions such as physical access to spe-
cialized infrastructure (e.g., repair cafes or sharing platforms), some depend heavily on
characteristic dimensions such as sociodemographic or market trust in secondary goods,
and others are driven by household routines and personal choices such as household size
or living in a rural or urban setting. A comparative approach that analyses multiple behav-
iours side-by-side across these shifting dimensions can therefore provide far more action-
able insights for demand-side policy than traditional analyses limited to a single behavioural
outcome [4, 8].

In response to this knowledge gap, the overarching aim of this study is to support pol-
icy makers by providing empirical evidence about the characteristics of Circular Economy
behaviours and their associated barriers and drivers. This paper contributes directly to
demand-side CE scholarship by offering a rigorous comparative behavioural perspective
across different circular economy behaviours. Using a constant empirical base model, CE
behaviours are analysed and compared to identify behaviour-specific determinants and com-
mon, cross-cutting drivers and barriers. More specifically this study answers the following
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research questions: (RQ1) How is the frequency of circular engagement associated with
individual characteristics? and (RQ2) Which characteristics distinguish respondents
who actively engage in a circular practice from those who do not engage at a meaning-
ful level?

The present study examines multiple self-reported circular economy behaviours among
residents of the South Tyrol (Autonomous Province of Bolzano in Northern Italy), drawing
on a dedicated, large-scale consumer survey developed in collaboration with the Provincial
Statistical Office (ASTAT). This design is explicitly consistent with the CEAP’s emphasis
on enabling circular choices throughout the entire product lifecycle and tailoring public
interventions to specific value chains and real-world consumption contexts.

Moreover, South Tyrol represents a particularly valuable empirical setting for this
study. Although the analysis is conducted at the provincial level and concerns a popula-
tion of approximately 550,000 residents, the region’s institutional autonomy and dedicated
resources for collecting and maintaining detailed information on its population provide an
unusually precise representation of local socio-demographic characteristics and contextual
conditions. This makes South Tyrol more than a geographically bounded case: it offers a
well-defined and empirically rich setting of a medium scale region with clear sustainable
goals, in which local patterns and differences can be identified with considerable precision.

This feature is particularly relevant when examining the transition towards more circular
and just economies. The availability of detailed, representative local information enables
authorities to monitor changes in circular economy practices and to identify differences
across population groups and local contexts. Such evidence can support the design and
evaluation of local policies that are responsive to the specific characteristics of the popula-
tion, while allowing progress towards circularity and social inclusiveness to be tracked over
time. In this sense, the provincial focus should not be interpreted as a limitation of the study,
but rather as a strength: South Tyrol provides an opportunity to generate context-sensitive
evidence at the level at which many policy interventions are designed and implemented.

Theoretical Underpinnings
Circular Economy and Consumer Behaviour

Kirchherr et al. [9] defines the CE as a regenerative economic system that necessitates a
paradigm shift to replace the ‘end of life’ concept by reducing, alternatively reusing, recy-
cling, and recovering materials throughout the supply chain, with the aim of promoting
value maintenance and sustainable development; creating environmental quality, economic
development, and social equity; and benefiting current and future generations. It is enabled
by an alliance of stakeholders (industry, consumers, policymakers, academia) and their
technological innovations and capabilities.

Although the role of consumers in enabling circular economy is increasingly acknowl-
edged [10], the empirical literature examining how individuals engage with circular prac-
tices remains fragmented and uneven [2]. Existing contributions have largely focused on
identifying isolated determinants of specific behaviours [11], generating valuable but dis-
persed insights across the different product life phases that span from before purchasing,
purchase, use, maintenance and post use activities [12, 13].
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Accordingly, circular consumer behaviour is better understood as a portfolio of actions
that intervene at different product life-cycle stages, such as reduce, purchase, use, lifetime
extension, and recirculation, rather than as a single homogeneous construct. For example
Selvefors et al. [14], explicitly propose a used-centre view of product circularity in which
products move through “use-to-use” exchanges, while Vidal-Ayuso et al. [2] show that the
literature connects consumers to several distinct areas, including sustainable consumption
(sustainability-oriented perception), reparability (durability-oriented perception), upcy-
cling, and post purchase practices, the latter being among the least explored.

A more explicit relationship with product lifecycle mapping is provided by placing the
consumer at the centre of the issue and conceptualizing their contribution to circularity as
follows: the consumer as a customer who acquires products, as a user who retains value
through careful use and maintenance, and as an end-of-life holder who decides whether a
product is reused, repaired, recycled, or discarded [6]. This framing is important because it
shifts away from previous product- or business-centric views and shows that circular prac-
tices are distributed across different decision points; therefore, individuals should not be
expected to respond to identical drivers or barriers. Using a similar perspective, Anderluh et
al. [5] reinforce this point empirically by showing that consumer affinity for circularity var-
ies depending on the combination of R-strategy, product group, and socioeconomic milieu
rather than reflecting one uniform pro-circular disposition. Empirical literature further dem-
onstrates this heterogeneity.

Heterogeneity in Circular Consumer Behaviour

The determinants of circular purchase behavior vary across circularity practices. In the con-
text of reused and remanufactured electronic products, Hunka et al. [15], using choice-based
conjoint experiments, show that consumers may prefer partly circulated products to either
fully circulated or entirely new alternatives. This suggests that circular demand depends not
only on general pro-environmental orientations but also on how value retention is config-
ured within specific product categories. In circular fashion, Cascavilla et al. [16] provide
experimental evidence that prosocial and pro-environmental preferences, together with per-
ceptions of quality and production costs, increase both purchase intention and willingness
to pay for products with higher levels of circularity. Similarly, awareness of circular fashion
principles and perceived environmental benefits positively affect willingness to purchase
recycled and sustainably sourced cotton products [17], while environmental concern has
been identified as an important determinant of circular purchasing behavior [18].

The determinants also vary across practices beyond purchasing. For repair, Korsunova et
al. [19] show that decisions are shaped by previous repair experience, the cultural meanings
attached to repair, and institutional structures within education, business, and service provi-
sion. At the product level, furniture repair is influenced by financial considerations, prod-
uct attachment, and perceived repairability, whereas assisted bicycle repair highlights the
importance of repair experience, competence, and supportive repair spaces spaces [20, 21].

Similar heterogeneity is observed in sharing, donation, and waste-related practices.
Jiménez Encarnacion et al. [22] show that participation in sharing varies across household
product groups and according to gender, education, age, income, and family composition,
with men being less likely than women to reduce consumption through sharing and more
educated respondents being more engaged in such practices. Waste prevention and sorting
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behaviors are likewise influenced by demographic and contextual factors. Kurisu and Borto-
leto, [23] report that gender and age shape waste prevention behaviors, while Siminelli [24]
shows that age, gender, and environmental-label knowledge matter across several sectors,
although not always for the propensity to purchase circular products. Pan and Liu, [25] fur-
ther demonstrate that determinants of waste separation differ between children and adults,
reinforcing the importance of age and behavioral context.

Overall, the literature suggests that consumers cannot simply be characterized as either
“circular” or “non-circular”. Rather, individuals engage in multiple circular practices, and
the factors that encourage or constrain one behavior may not operate in the same way for
another. Circular consumer behavior should therefore be approached as a heterogeneous set
of practices shaped by the interaction of individual characteristics, behavioral motivations,
social influences, and contextual conditions.

Determinants of Circular Consumer Behaviour

A growing body of research has examined the internal and external factors that shape cir-
cular consumer behaviour. Across the literature, determinants can broadly be understood in
terms of motivations and values, social influences, perceptions of capability and control,
and practical or institutional barriers.

For second-hand clothing consumption, for example, economic, hedonic, ecological, and
social values are important determinants, alongside perceived risks related to quality, clean-
liness, style, and social image [26]. For repair and maintenance, research points to a combi-
nation of environmental and economic motives, past behaviour, ability to repair, and access
to services, while actual repair may be constrained by cost, infrastructure, spare parts, and
access to technical information [27-29].

For sharing tools and other peer-to-peer or access-based models, financial benefits, trust,
effort expectancy, and ecological sustainability are important drivers, while broader uptake
also depends on user experience, perceived fairness, and institutional support [30, 31].

Similar patterns emerge for other circular practices. For second-hand clothing donations,
attitudes towards sustainable consumption, problem awareness, ascription of responsibil-
ity, sense of community, and perceived hedonic benefits have been identified as relevant
determinants [32]. For remanufacturing, Ozden, [33], focusing on smartphones, finds that
environmental friendliness positively influences circular consumption intentions, although
its effects are largely mediated through social norms and product perceptions rather than
operating independently. In waste sorting, perceived behavioural control has consistently
emerged as an important predictor, while situational and institutional conditions, including
bin distance and facility quality [34], environmental regulation, knowledge, moral respon-
sibility, and personal involvement [35] and community factors can strengthen or weaken
intentions [36].

Taken together, these studies indicate that positive environmental attitudes or aware-
ness alone are unlikely to provide a complete explanation of circular behaviour. Consumers
may value sustainability while facing barriers related to effort, time, cost, availability, trust,
safety, competence, or infrastructure. Conversely, accessible services, supportive institu-
tions, and favourable social conditions may facilitate circular practices even when environ-
mental motivations are relatively weak. This distinction between motivation and feasibility
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is particularly important when considering the relationship between behavioural intentions
and actual engagement.

Analytical Frameworks for Circular Consumer Behaviour

While research has identified a wide range of determinants across different circular prac-
tices, analytical frameworks provide a basis for understanding how these factors interact
and influence circular consumer behavior.

The Theory of Planned Behavior (TPB) provides one of the principal theoretical frame-
works for analyzing the psychological determinants of individual behavior [37-39]. The
framework proposes that behavioral intentions are shaped by three core constructs: attitudes
towards the behavior, subjective norms, and perceived behavioral control. The TPB is par-
ticularly relevant to circular consumption because many circular practices require consum-
ers to evaluate their desirability, consider social expectations, and assess whether they have
sufficient capability and control to perform them.

Applications of the TPB to circular behavior, however, suggest that its core constructs
often need to be complemented by behavior-specific factors. For second-hand clothing con-
sumption, for example, the determinants identified in the literature extend beyond the con-
ventional TPB dimensions to include economic, hedonic, ecological, and social values, as
well as perceived risks concerning quality, cleanliness, style, and social image [26].

The integration of behavioral determinants with intervention mechanisms is also reflected
in the Pro-Circular Change Model (P-CCM) proposed by Muranko et al. [40] which com-
bines the TPB with values and interventions. The model is relevant because it conceptual-
izes circular behavior not simply as an outcome to be explained but as behavior that can be
actively shaped through interventions. This perspective draws attention to the distinction
between interventions aimed at changing internal states, such as knowledge, values, and
motivations, and those aimed at reducing practical barriers that constrain behavior.

More broadly, Camacho-Otero et al. [8] argue that the circular economy depends on
a bundle of consumer behaviors rather than isolated purchasing decisions. This broader
perspective is consistent with [41], who show that research remains fragmented across indi-
vidual circular behaviors and that comparative, multi-behavior approaches remain relatively
uncommon. To our knowledge, only a limited number of studies have examined multiple
circular strategies within the same framework. Gonella et al. [42], for example, examine
awareness across five CE strategies and show that psychological barriers, including sunk-
cost perceptions and limited cognition, can reduce awareness, while social influence can
increase it.

Despite the growing literature, relatively few studies compare multiple circular behav-
iors within the same population and analytical framework. As a result, it remains unclear
whether variables such as individual characteristics, norms, perceived behavioral control,
motivations, and barriers operate as general determinants of circular engagement or whether
their importance depends on the specific behavior under consideration.

Research Gap and Study Contribution
Three gaps emerge from literature. First, circular consumer behavior continues to be exam-

ined predominantly through individual practices, limiting understanding of whether deter-
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minants are common across behaviors or specific to circular strategies. Second, although
literature identifies a wide range of psychological, sociodemographic, motivational, and
contextual determinants, these factors are rarely examined simultaneously within a com-
mon empirical framework. This makes it difficult to distinguish general drivers of circular
engagement from behavior-specific determinants. Third, the existing evidence provides lim-
ited comparative information that can support demand-side policy interventions tailored to
specific behaviors and population characteristics.

This study addresses these gaps by analyzing multiple circular economy behaviors within
the same population and using a common empirical framework. Specifically, it compares
second-hand purchasing, repair, and upcycling while considering individual characteristics
alongside normative influences, perceived behavioral control, behavioral motivations, and
perceived barriers. This comparative approach makes it possible to identify both cross-cut-
ting determinants and behavior-specific patterns of circular engagement. The study there-
fore contributes to the demand-side CE literature by moving beyond the analysis of isolated
circular practices and providing a comparative assessment of the characteristics, drivers,
and barriers associated with different forms of consumer engagement.

Materials and Methods
Survey Design and Data Collection

The data were collected through a dedicated survey administered to residents of South Tyrol
(Northern Italy) in collaboration with the Provincial Statistical Institute (ASTAT). The sur-
vey was designed to measure self-reported circular economy practices, product-related pref-
erences, perceived behavioural control, normative influences, and household characteristics.

The survey comprised 7 sections: (a) sociodemographic characteristics, (b) perceived
knowledge of the circular economy, (c) circular economy behaviours, (d) attitudes and per-
ceptions, (e) policy preferences, (f) needs related to public libraries (not considered in the
present study), and (g) household and socioeconomic vulnerabilities.

Sociodemographic information included sex, age, place of residence, mother tongue, and
employment status. Although some variables were originally collected at a finer level (e.g.,
exact age and municipality of residence), the dataset made available for analysis contained
aggregated categories (e.g., age groups and residents within or outside the city of Bolzano)
in accordance with national regulations governing official statistics and data protection. This
approach reduced the level of granularity available for the analysis.

Most survey items were measured using four-point Likert-type scales. The four-point
Likert scale was adopted to reduce respondents’ cognitive burden and facilitate rapid and
intuitive responses. This forced-choice format, which does not include a neutral midpoint,
was considered appropriate for the exploratory nature of the study, as it encouraged respon-
dents to express a directional opinion while providing sufficient response options to capture
different levels of agreement. Examples include questions on the frequency of engaging in
circular behaviours (e.g., purchasing second-hand products) and the importance assigned to
different product characteristics when making purchasing decisions. Additional information
was collected through multiple-choice questions, for instance, regarding local services and
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incentives that could facilitate the adoption of circular economy behaviours (Supplementary
Material 1).

The survey was conducted in two languages (German and Italian, i.e., the two official
mother tongues of the province) between September and October 2025 using a mixed-
mode approach combining online and telephone interviews. According to the multiannual
experience of ASTAT (the Provincial Statistical Office), the CAWI mode tends to reduce
social desirability bias because, unlike CATI, it does not involve the presence of an inter-
viewer. The data collected were embedded within ‘South Tyrol in Figures’ (‘Cosi pensa
I’Alto Adige’), ASTAT’s probability-based population panel established in 2022, to provide
timely, reliable, and impartial information on a broad range of policy-relevant topics. The
panel supports three survey waves annually, each focusing on different themes'.

Panel participants were selected through a stratified probability sampling design based
on sex, geographical area, and age group. Importantly, respondents agreed to participate in
the panel before being informed about the specific survey topic, thereby reducing the risk of
topic-related self-selection bias. The target population consisted of residents of South Tyrol
aged 18-80 years.

The survey wave analysed in this study included 994 respondents and achieved a
response rate of 83%. To ensure the representativeness of the provincial population, ASTAT
perfumed the calibrated and calculated survey weights using sex, age, geographical area,
and educational attainment. For more information on the unweighted statistics, please refer
to supplementary material 2 (Table 1).

Table 1 Weighted sample partici-  variable Weighted sample
pating in Fhe panel ‘Cosi pensa N %
I’Alto Adige’
Gender
Male 204,152 50.0
Female 204,372 50.0
Age
18-39 136,013 333
40-59 153,682 37.6
60-80 118,829 29.1
Residence
Rural 327,433 80.2
Urban 81,091 19.8
Highest Education
Compulsory education 137,092 33.6
Secondary education 182,203 44.6
Tertiary education 89,229 21.8
Employment status
Full-time 226,747 55.5
Part-time 67,188 16.4
Unemployed 114,590 28.0
Children under 13 in household
Yes 84,345 20.6
No 324,179 79.4

Uhttps://sostenibilita.provincia.bz.it/it/panel-probabilistico-astat-cosi-pensa-l-alto-adige.
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Circular Behaviours

The study examined six dimensions of circular economy (CE) engagement reflecting differ-
ent stages of the product lifecycle: reduction in consumption (CE1), second-hand purchas-
ing (CE2), repair and maintenance (CE3), sharing and collaborative consumption (CE4),
donation (CES), and upcycling (CE6). Each behaviour was measured using a self-reported
survey item capturing the frequency with which respondents engaged in the respective
practice.

All behavioural items were measured using a four-category ordinal frequency scale: (0)
never, (1) rarely, (2) sometimes, and (3) often. The four categories were selected to provide
a parsimonious and consistently interpretable measure of behavioural frequency across the
six practices while preserving their ordinal structure. This approach distinguishes between
non-participation, occasional participation, and more frequent engagement without intro-
ducing response categories that may imply a level of precision that respondents cannot
reliably provide across behaviours that differ substantially in their frequency and context.
Research on response-category design further indicates that intermediate response catego-
ries may be interpreted heterogeneously by respondents, potentially reflecting uncertainty
or lack of a substantive position rather than a clearly defined behavioural state [43].

The four response categories were therefore treated as ordered categories rather than
equally spaced numerical values. The primary analysis retained the original four-category
measures and estimated ordinal logistic regression models, thereby preserving the informa-
tion contained in the distinction between never, rarely, sometimes, and often.

To address the second research question, a complementary binary measure of active
engagement was constructed. Respondents reporting “often” were coded as 1, while those
reporting “never”, “rarely”, or “sometimes” were coded as 0. This threshold was defined
substantively rather than as a statistical convenience: frequent engagement was interpreted
as evidence that the circular practice represents a meaningful component of the respondent’s
consumption behaviour, whereas occasional participation does not necessarily indicate an
established behavioural pattern. The binary specification therefore identifies characteristics
associated with active engagement in a circular practice and provides a common outcome
definition across the six behaviours.

The binary specification necessarily involves some loss of information relative to the
ordinal measure. It was therefore not used to replace the ordinal models, but to address a
distinct analytical question. In particular, the ordinal models address how individual char-
acteristics are associated with the frequency of circular engagement, whereas the binary
models address which characteristics distinguish respondents who actively engage in a cir-
cular practice from those who do not engage at a meaningful level. The latter specification
also provides the basis for the subsequent analysis of barriers and enablers for selected
behaviours.

Because “often” represents a relatively high frequency threshold, the resulting binary
outcomes can be sparse for less prevalent circular practices. Such sparsity was explicitly
assessed in the binary models, and estimates showing evidence of separation or substantial
instability were subjected to additional sensitivity with Firth regressions analysis (Table 7
in annex).
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Product Preference Measures

In addition to behaviour measurement, the survey assessed the perceived characteristics of
products and the behavioural context through two summary constructs. Factor analysis (FA)
was used to determine the loading of these constructs, and Table 3 in the appendix con-
tains the results of two constructs: (i) Durability perception: A three-item scale (0=never to
3 =often) assessed preferences about how often consumers consider product longevity and
repairability: (i) “Ease of maintenance”, (ii) “Repairability (the item can be repaired)” and
(iii) “Durability (an item that lasts a long time without breaking easily)”. The scores were
averaged to create a unidimensional durability perception scale (Cronbach’s a=0.71).

(i1) Environmental perceptions: A three-item scale was used to assess the perceived envi-
ronmental and social benefits of circular practices: (i) “Recyclability (the item is made with
recyclable components and materials)”, (i) “Made with recycled materials” and (iii) “Sus-
tainable packaging”. The items were averaged to create a sustainability perception scale
(Cronbach’s 0.=0.68).

The resulting continuous preference measures were rescaled to a 0—100 range to facili-
tate comparison across constructs. For analyses requiring categorical measures, respondents
were classified into three groups using population-weighted terciles. Specifically, the first
and second tercile cut points were calculated using the survey weights, corresponding to
the weighted 33rd and 67th percentiles of each distribution. This procedure ensures that the
classification reflects the distribution of preferences in the target population rather than the
unweighted sample.

For the subsequent analysis of consumer preference profiles, only the lower and upper
terciles were retained, representing respondents with relatively low and high levels of
durability and environmental preferences, respectively. The resulting low/high classifica-
tions were then combined to construct a 2 x 2 matrix distinguishing four preference profiles
according to the joint distribution of durability and environmental perceptions. Respon-
dents in the middle tercile were excluded from this specific profiling exercise because the
objective was to identify comparatively distinct low- and high-preference groups rather
than to classify intermediate levels of preference. A descriptive matrix, with averages was
constructed to characterize the preferences of the respondents. Figure 5 does not present
statistically significant results and it only use is purely descriptive.

Estimation Methods

All analyses used survey-weighted maximum likelihood estimation to account for complex
survey results. Models were estimated using the R package survey with Wald F-statistics
for global model fit. Robust standard errors were computed to account for survey weights.

The core individual and household covariates included sex, age, education, urban resi-
dence, and the presence of children younger than 13 years in the household. Sex was coded
with males as the reference category. Age was grouped into 18-39 years (reference), 40—59
years, and 60—80 years. Education was grouped into lower education (reference) and higher
education. Urban residence and the presence of children younger than 13 were represented
as binary indicators.

The regression models included three measures capturing normative orientations relevant
to circular consumption: waste-related norms, lifestyle norms, and minimalist norms. These
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measures were included to capture differences in respondents’ broader orientations towards
consumption, waste, and lifestyle choices that may be associated with circular engagement.

The same set of core characteristics was retained across the behavioural models to pro-
vide a consistent empirical base for comparing determinants across circular practices. This
common specification allows the analysis to distinguish behaviour-specific associations
from factors that operate across several forms of circular engagement.

Primary Specification: Logistic Models to Estimate Frequency of Circular Behaviours

To address RQ1(How is the frequency of circular engagement associated with individual
characteristics?) six separate ordinal logistic regression models were estimated, one for
each circular behaviour (CE1-CE6). The original four-category behavioural outcomes were
retained in their ordered form: never, rarely, sometimes, and often.

The ordinal specification preserves the full information contained in the behavioural fre-
quency measures and estimates the association between the explanatory variables and the
likelihood of reporting a higher level of engagement. Odds ratios greater than one therefore
indicate higher odds of being in a higher behavioural frequency category, conditional on the
other variables in the model.

The proportional-odds assumption was assessed using Brant tests, and all six models
satisfied this assumption (all p>0.05). Multicollinearity was assessed using variance infla-
tion factors (VIFs), which ranged from 1.2 to 2.1 across the models, indicating minimal
multicollinearity.

The core predictor set was held constant across all six models to provide a consistent
basis for identifying both behavior-specific and cross-cutting determinants.

As a final robust check, binary logistic regression models were estimated for each behav-
iour, recoding ordinal outcomes as never, rarely and sometimes (0) vs. often (1). Coefficient
signs, magnitudes, and significance patterns were compared to ordinal specifications to con-
firm robustness across outcome transformations (see Supplementary Materials II).

Secondary Specification: Binary Models to Explore Barriers and Motivators of Active
Engagement

To address RQ2 (Which characteristics distinguish respondents who actively engage in a
circular practice from those who do not engage at a meaningful level?) binary logistic
regression models were estimated using the same binary definition described above: never,
rarely, and sometimes=0, and often=1.

The “often” category was used to identify active engagement because frequent participa-
tion indicates that the circular practice represents a meaningful component of an individu-
al’s consumption behaviour, whereas occasional participation does not necessarily indicate
an established behavioural pattern. The binary specification therefore serves a distinct pur-
pose from the primary ordinal models: while the latter examine variation in the frequency
of engagement, the former identify characteristics associated with active engagement in the
respective circular practice.

For three behaviours (second-hand purchasing, repair, and upcycling) it was possible
to investigate RQ2, since the survey only collected information about specific barriers and
enablers for these CE behaviours.
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For each behavior, alternative model specifications were evaluated, and the final reported
models included the corresponding behavior-specific barriers and motivators while retain-
ing the same core covariates used in the primary specification. This approach allows the
analysis to identify behavior-specific factors associated with active engagement while con-
trolling for the common individual, household, normative, and product-preference charac-
teristics included in the main models.

For each model, various specifications were evaluated, and the final reported models
included the corresponding barriers and motivators. All the models were tested with the
same core covariates used in the previous model plus the barrier/motivator-specific questions
from the survey. All barrier and enabler items used four-point Likert scales (1= Strongly dis-
agree to 4=Strongly agree) and were averaged to create scale scores or used individually
where single items were employed.

Because the binary outcome defines active engagement using the relatively high fre-
quency “often” category, some behaviours may contain relatively few positive observations.
Binary models were therefore examined for sparse cells and potential estimation instability.
Where unusually large coefficients or standard errors indicated potential (quasi-)complete
separation, Firth penalized logistic regression was used as a sensitivity analysis. These sen-
sitivity estimates were used to assess the robustness of the binary results and were not
treated as replacements for the survey-weighted models. Detailed results from Firth regres-
sion are found in Table 6 in annex.

Results
Characteristics of Circular Economy Behaviours

Engagement in circular economy behaviours varies across the six typologies of behaviours
investigated, as presented in Fig. 1. Reducing consumption emerges as the most common
behaviour, with over four-fifths of respondents reporting that they do so often (76.2%).
Repairing products are also widespread, with 54.8% reporting doing so ‘often’ and a further
35.8% ‘sometimes’. Sharing and donating are practiced less frequently but remain rela-
tively common, with approximately four-fifths of respondents reporting engaging in these
activities at least sometimes. In contrast, purchasing second-hand products and upcycling
exhibit lower levels of regular engagement. For both practices, fewer than 10% of respon-
dents reported engaging often, while a substantial share reported doing so rarely or never.
Approximately 22% reported never purchasing second-hand products, and 24% reported
never upcycling.

Contribution to environmental sustainability emerges as the most important motivation
across all three circular economy behaviours, namely, second-hand purchases, repairs, and
upcycling. Economic considerations also play a prominent role, particularly for second-
hand purchasing and repair. Social motivations appear to play a relatively minor role. Only
a small proportion of respondents reported being motivated by opportunities for socializing
(2.3-4.5%), while peer-to-peer influence was reported by between 10.0% and 17.8% of
respondents. Overall, the findings suggest that environmental and economic considerations
are the primary drivers of circular behaviours, whereas social motivations and peer influ-
ence are considerably less important. See Fig. 2a.
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Percentage (%)
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Fig. 1 Distribution of CE behaviours among households in South Tyrol. N=994
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Fig.2 Percentage of respondents selecting (a) motivations and (b) barriers for engaging in CE. N=994

Perceived barriers differ substantially between behaviours. For second-hand purchasing,
concerns about safety (38.4%) and lack of trust in product quality and durability (33.5%)
emerged as the most frequently reported barriers, followed by the lack of nearby services
or opportunities to purchase second-hand (30.9%). For repair activities, the most important
barrier was the lack of required skills (34%), while limited availability of services (25%)
and costs (16.9%) were reported less frequently. Upcycling was primarily reported as con-
strained by the lack of needed skills (53.4%), making it the single most frequently cited
barrier across all behaviours, followed by lack of time (25.8%). Economic barriers were rel-
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atively uncommon overall, particularly for second-hand purchasing (3.7%) and upcycling
(7.2%). Social factors, such as the absence of peer-to-peer influence, were rarely identified
as obstacles to any of the three behaviours. These findings suggest that trust in product qual-
ity and safety considerations is particularly relevant for second-hand consumption, whereas
skills and time-related constraints play a more important role in limiting engagement in
repair and upcycling behaviours (Fig. 2a, b).

Respondents’ perceptions of product sustainability and product durability were mea-
sured through composite scales capturing preferences for environmental product attributes
and product longevity, respectively. Both constructs exhibit similar distributions, with
median values close to the sample mean and comparable interquartile ranges, suggesting
that respondents place a relatively balanced emphasis on sustainability and durability when
evaluating products. Perceptions of sustainability show a slightly wider spread, whereas
durability perceptions display a small number of lower-end outliers, indicating that a minor-
ity of respondents report particularly low concern for product longevity and repairability.
Overall, the results suggest that environmental and durability considerations are both salient
dimensions in consumers’ product evaluations.

Primary Specification: Determinants of CE Behaviours

The results from the first set of ordered logistic regressions aimed at extracting the core
factors that explain the reported behaviour for the six circular economy behaviours (reduce,
reuse, repair, sharing, delay and upcycle) are presented in Fig. 3 as odds ratios (for model
results in coefficients, see Supplementary Material).

All ordinal logistic regression models demonstrated significant global fit (Wald F=9.13—
15.01, df=11,993, all p<0.001), indicating that the set of predictors collectively explained
substantially more variance than did the intercept-only baseline models. The pseudo-R? val-

Reduce Second hand Repair
Lok Ce e
e —.— ! t—e—
i~ - + : -
—ei e
1 i
© i .
| H i
" ' & fa
—— —e—i | —e—t
* i d
| ot e
ot [, I
i - ! -
share Donate Upcycle
. ' . ——i i
it h—e—i —et
- -—1i
| ]
- e —
1 i
' i
I S Lo
ot -
[ —e—t
jf—— -
' " '

Fig. 3 Ordered logit results. Odd ratios and statistical significance per variable. Statistical significance: *
(5%), ** (1%), *** (0.1%). Regression results in detail in Appendix Table 4
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ues for the ordinal models ranged from 0.044 (upcycling) to 0.109 (reducing), falling within
the typical ranges for cross-sectional behavioural research (McFadden 0.04—0.11 often con-
sidered acceptable). Overall, the findings indicate that CE behaviours are not driven by a
common set of determinants but instead reflect behaviour-specific mechanisms involving
normative orientations, product-related perceptions, and sociodemographic characteristics.

As arobustness check, the binary logistic regression models (recoding ordinal outcomes:
Never/Rarely=0; Sometimes/Often=1) showed consistent coefficient signs and similar
magnitude patterns to ordinal specifications, with pseudo-R? = 0.091-0.326. The consis-
tency of findings across ordinal and binary specifications (in terms of magnitude and signifi-
cance) provides evidence that results are not artifacts of the chosen outcome transformation
or model specification. The results of these estimations can be found in Supplementary
Material 2.

A reduction in consumption emerges as the behaviour most strongly associated with
normative orientation. The self-reported value of having more objects or products is not
an important variable and has a large and highly significant effect (OR=2.77, p<0.001),
indicating that individuals who endorse minimalist values are nearly three times more likely
to reduce consumption. Durability perceptions of products (OR~1.96, p<0.001), male
sex (OR=1.78, p<0.001), and higher education (OR~=1.72, p<0.01) were also positively
associated with reduction. In contrast, sustainability perceptions of products and broader
normative constructs do not have significant effects, suggesting that reduction behaviour is
driven primarily by value-based and product-oriented considerations rather than by general
environmental concern.

Second-hand purchasing displays a distinct pattern characterized by strong household
composition. The presence of children under 13 years of age significantly increased engage-
ment (OR=2.10, p<0.001), while lifestyle norms (OR~1.74, p<0.001) and preference for
sustainable products (OR~=1.42, p<0.001) also played important roles. A pronounced nega-
tive age gradient was observed, with older individuals (60—80) being significantly less likely
to participate (OR~0.318, p<0.001). Unlike reduction, minimalist norms and education are
not significant predictors, suggesting that second-hand behaviour is more closely linked to
practical household needs and lifestyle identity than to ideological commitments.

Repair and maintenance behaviour is strongly influenced byproduct-related percep-
tions, particularly durability (OR~=2.66, p<0.001), which represents one of the largest
effects observed across all the models. Age was also a key determinant, with middle-aged
(OR=1.58, p<0.01) and older individuals (OR~1.74, p<0.01) being significantly more
likely to engage in repair activities. Waste-related norms (OR=1.50, p<0.01) contribute
positively, while sustainability perceptions and other normative constructs do not exhibit
significant effects. These findings suggest that repair behaviour is primarily grounded in
functional and experiential considerations rather than abstract environmental motivations.

Sharing behaviour is predominantly shaped by sustainability-related perceptions and
social norms. Perceived behavioural control for sustainability (OR~1.69, p<0.001) and
waste norms (OR~1.49, p<0.001) both significantly increase the likelihood of participa-
tion. A strong gender effect was observed, with men being significantly less likely to engage
(OR=0.43, p<0.001). The other variables, including age, education, and durability percep-
tions, are not significant. This finding indicates that sharing practices are primarily socially
oriented and value-driven rather than linked to product characteristics.
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Donation behaviour exhibits relatively modest explanatory power and fewer significant
predictors. The presence of children under 13 years of age (OR~1.58, p<0.01) and sus-
tainability-related product preferences (OR=1.58, p<0.001) are positively associated with
engagement, while men are significantly less likely to donate (OR~=0.61, p<0.001). For this
behaviour, urban setting seems to be positively associated. Notably, none of the normative
variables show significant effects, suggesting that donation is less driven by identity or nor-
mative frameworks and may instead reflect routine or situational practices.

Upcycling was the least well-explained behaviour in the analysis. Although sustainabil-
ity (OR=1.47, p<0.001) and durability perception of goods (OR~1.34, p<0.01) exhibited
positive associations, the overall model fit remained low (pseudo-R? = 0.044), and no nor-
mative variables were significant. Gender differences persist, with women being more likely
to engage than men. These findings point to the limited role of attitudinal and normative fac-
tors in explaining upcycling behaviour, suggesting the importance of external or structural
constraints. Additionally, for this behaviour, rural setting seems to be positively associated.

Based on the findings of each of these six models, Table 2 gathers the main factors and
articulates them in the form of a profile.

The same model specifications were estimated with binary outcomes to evaluate the
robustness of the models, which showed consistent patterns (Spearman p for coefficient
rankings>0.92 across ordinal and binary specifications).

Secondary Specification: Barriers and Motivators

Binary logit models indicate that the adoption of circular behaviours is shaped by perceived
barriers and motivations. In sum, barriers exhibit uniformly negative associations and are
often substantial in magnitude, indicating that practical and psychological constraints play
a central role in limiting engagement. This suggests that reducing frictions, such as effort,
time, availability, and trust, is likely to be critical for facilitating wider adoption of circular
practices. All the models presented relatively moderate pseudo-R? values, further indicat-
ing that while motivations and barriers are important, circular behaviours are only partially
explained by the included variables. Moreover, global Wald tests for all three models con-
firm that the sets of predictors are jointly significant across all the models (»p<0.001). These
results are presented in tables and images and in the appendix as the full model.

Motivational factors, particularly those related to social influence and environmental
concern, show strong positive associations. These effects are especially pronounced for
second-hand and upcycling behaviours. Normative influences, however, are more behav-
iour specific: lifestyle-related norms strongly predict second-hand consumption but are less
influential for repair and upcycling activities, indicating that norms may operate differently
depending on the behavioural context.

Perceptions of product durability also play an important role, particularly in shaping
repair and upcycle-related behaviours, where they emerge as strong positive predictors. In
contrast, durability appears less relevant for second-hand consumption, highlighting dif-
ferences in how product attributes influence distinct circular practices. Sociodemographic
characteristics further vary across behaviours, suggesting that different circular activities
resonate with different segments of the population (Fig. 4).
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Table 2 Main factors per CE CE behaviour ~ Main factors Profile
behaviour T -

Reduce 1. Minimalist Values-driven and product-
norm focused; associated with
2.Durability minimalism and durability
3. Male perceptions. More prevalent

among men and higher-ed-
ucated individuals; broadly
consistent across age groups.
Second-hand 1. Children Household situation- and
Lifestyle norm lifestyle-driven; more common
. Sustainability among younger households
with children. Reflects identity
and practical needs rather than
ideological commitment.
Strong negative association
with older age.

w

Repair 1. Durability Product-quality-oriented and
2. Age 60-80 age-stratified; strongly associ-
3. Age 40-59 ated with durability percep-
tions and older age groups.
Moderately influenced by
waste norms; more prevalent
among men.
Sharing 1. Sustainability ~ Social and value-driven;
2. Waste norm shaped by pro environmental
3. Female perceptions and waste norms.
Strongly female-dominated,
not linked to product durability
considerations. Cross-genera-
tional pattern.
Donate 1. Children Weakly structured behaviours;
2. Sustainability  influenced by household com-
3. Female position and pro environmental
perceptions. Female-dominat-
ed. Likely habitual or routine
rather than norm-driven or
identity-based. Urban based.
Upcycle 1. Sustainability  Least explained behaviours;
2. Durability weakly associated with at-
3. Female titudinal variables. Female-

dominated. Suggests strong
dependence on structural and
logistical conditions rather
than motivations. Rural based

Second-Hand Purchases

Second-hand purchasing is primarily driven by normative orientation and perceived con-
venience but is strongly constrained by multiple barriers. Lifestyle norms had the largest
positive association (OR~10.3), indicating that individuals who are aligned with resource-
conscious lifestyles have substantially greater odds of engaging in second-hand consump-
tion. Motivational factors further reinforce this pattern, with perceived ease (OR~3.2) and
social motivation (OR~2.6) emerging as important positive contributors.
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Determinants of circular economy behaviours
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Fig. 4 Ordered logit results for main CE behaviours. Odd ratios and statistical significance per variable.
Statistical significance: * (5%), ** (1%), *** (0.1%). Regression results in detail in Appendix Table 5

The large estimate for lifestyle norms warrants cautious interpretation. Formal separation
diagnostics found no evidence of complete or quasi-complete separation in the model?, and
no individual term was flagged. However, inspection of the underlying contingency table
revealed substantial sparsity (see Table A5). The original lifestyle-norm measure comprised
four response categories, but no respondent selected “Totally agree.” Among the three
observed categories, second-hand purchasing was reported by 0 of 25 respondents in the
“Totally disagree” category, 2 of 226 respondents in the “Disagree” category, and 83 of 743
respondents in the “Agree” category. The same pattern was observed in the survey-weighted
frequencies. Thus, although formal separation was not detected, the large OR should be
interpreted considering the sparse distribution of this predictor.

As a sensitivity analysis, we estimated an unweighted Firth bias-reduced logistic regres-
sion using the same model specification. The association between lifestyle norms and sec-
ond-hand purchasing was attenuated from OR~10.29 (95% CI: 2.45-43.26) in the primary
survey-weighted model to OR~6.57 (95% CI: 2.07-33.31) in the Firth model. The direction
and substantive interpretation of the association were unchanged, although the reduction
in magnitude indicates some sensitivity of the estimate to the estimation procedure. The
survey-weighted model is therefore retained as the primary specification, while the magni-
tude of the lifestyle-norm association is interpreted cautiously. Full Firth sensitivity results
are reported in Table 6 in Appendix.

In contrast, barriers exert strong and consistent negative effects. Perceived lack of secu-
rity stands out as the most substantial constraint (OR~0.12), followed by limited avail-
ability (OR~=0.20), effort (OR~0.20), and low trust (OR~0.29). These effects indicate that
second-hand behaviour is highly sensitive to both practical frictions and perceived risks,
with barriers substantially reducing the likelihood of participation.

2 Using brglm2::detect_separation() function in r.
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Sociodemographic effects are comparatively modest but consistent: older individuals and
men have lower odds of engaging in second-hand purchasing, and urban residence shows a
small negative association. Perceived control plays a limited role, with only sustainability-
related control showing a slight positive effect (OR=1.5).

Repair

Repair behaviour is most strongly associated with product-related perceptions, particularly
durability. Perceived durability emerges as the dominant positive predictor (OR~=2.6), indi-
cating that individuals who value longer product lifespans have substantially greater odds
of engaging in repair. Motivational factors, including social (OR~1.9) and environmental
considerations (OR~1.7), also contributed positively, although to a lesser extent.

Barriers again display a consistent negative pattern, with lack of trust representing the
strongest constraint (OR ~0.34). This was followed by availability (OR=0.49), peer-related
barriers (OR=0.59), and perceived effort (OR~0.62), highlighting that both access- and
confidence-related issues reduce the likelihood of repair behaviour.

Unlike second-hand consumption, repair behaviour is positively associated with age and
male sex, indicating a distinct sociodemographic profile with greater engagement among
older individuals and men. Normative factors and sustainability-related controls have com-
paratively weak effects (ORs close to 1), suggesting that they play a limited role in this
domain. For sensitivity analysis, see Table 7, with Firth regressions.

Upcycle

Upcycling behaviour is driven primarily by strong motivational factors but is heavily con-
strained by perceived effort and time costs. Social (OR=5.0) and environmental (OR~4.0)
motivations are the dominant positive predictors, indicating that these behaviours are
strongly linked to value-based and socially reinforced drivers.

Moreover, barriers related to time (OR~0.22) and effort (OR~0.23) had large negative
effects, suggesting that perceived inconvenience substantially reduces engagement. Com-
pared to the other behaviours, this domain appears to be particularly sensitive to the burden
of action.

Sociodemographic patterns differed from those of repair: men (OR~0.39) and older indi-
viduals (OR=0.46) had lower odds of engaging in upcycling-related behaviours. Perceived
product durability remains positively associated (OR=2.0), while sustainability-related
control has no clear effect (OR~0.86), indicating that general perceptions of control are less
influential than specific motivations and constraints. For sensitivity analysis, see Table 7,
with Firth regressions.

Discussion
Consumer Preferences for Product Durability Vs. Sustainability

Consumer behaviour has become an increasingly important area of research within cir-
cular economy (CE) research, as the success of circular strategies ultimately depends on
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consumer participation. As described in Chap. 2, there are two streams of related research.
The first section examines sustainability-oriented drivers of circular consumption, including
environmental concern, pro-environmental values, and environmental attitudes. The sec-
ond focuses on product-related characteristics that facilitate circularity, such as durability,
repairability, longevity, and product lifetime extension [2, 44].

Recent studies have advanced the understanding of sustainability-related motivations in
CE contexts. For example, [33] demonstrates the continuing emphasis within CE behaviour
research on environmental values and sustainability-related constructs as key drivers of
consumer decision-making. A substantial body of literature has examined durability-related
factors such as product longevity, repairability, and product life extension. These studies
suggest that consumers often value durable products because they provide functional, eco-
nomic, and quality-related benefits, including reduced replacement costs, increased reli-
ability, and greater value for money [45]. Similarly, Jacobs, [46] found that preferences
for long-lasting products are frequently driven more strongly by personal benefits than by
environmental concerns, highlighting the importance of distinguishing between durability-
related and sustainability-related motivations.

Although both environmentally oriented and durability-oriented drivers of consump-
tion have been studied independently, limited research has directly compared their relative
explanatory power in predicting circular economy behaviours. According to our analysis,
only a preference for durable products is associated with more repair and upcycling, but
further analysis is needed to contextualize these findings in terms of products and sociode-
mographic. As a result, it remains unclear whether consumers engage in circular behaviours
primarily because they value the functional and economic benefits associated with durable
products or because they seek to achieve broader environmental sustainability outcomes.
As explained in Section "Materials and Methods", the sample was divided into four groups
based on the responses obtained for the preferences for durable and sustainable products.
Figure 5 presents 2 x 2 matrices with socioeconomic profiles, barriers and motivations as
well as products purchased on the second hand, repaired and upcycled. Figure 5 is purely
descriptive, without statistical significance and it helps to characterize how residents engage
in the various CE behaviours. The Figure repeats its structure for each of these previously
mentioned behaviours. This framework allows us to identify which products are most rel-
evant for each behaviour and provides the basis for analysing the motivators and barriers
discussed in the following section.

Across the matrix, the overall level of circularity increases consistently with preferences
for sustainability and durability. Starting in the low—low quadrant (low preference for envi-
ronmental and durable products), the average level of circular behaviour is 58.9, and it
progressively increases toward the high—high quadrant, where it reaches 77.27. Sociode-
mographic patterns also emerge along this gradient. The low—low segment tends to include
younger respondents, with a greater proportion of males and households with children.
Within the group with a low-low level of attention given to the product’s environmental
sustainability, increasing durability preferences are associated with an even greater share
of male respondents, suggesting that practical constraints and budget considerations may
play an important role in shaping durability-oriented attitudes. Education, however, does
not show a consistent pattern across the matrix. Finally, higher preferences for sustainability
and durability are associated with fewer overall purchases, indicating a tendency toward
reduced consumption intensity (Fig. 5).
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For second-hand purchases, the results reveal a nonlinear pattern across the environ-
mentally durable product preference matrix. At low levels of environmental product pref-
erences, second-hand engagement remains relatively stable across durability levels, with
mean values ranging from 1.09 to 1.15. With respect to high environmental preferences,
engagement remains elevated, ranging from 1.36 to 1.50. At the product level, clothing
shows the strongest variation across groups, increasing from 24% in the low—low quad-
rant to 37% at high sustainability levels. Furniture and electronics remain relatively stable
across conditions, while sport-related items remain consistently lower (approximately 16%
to 27%). These patterns indicate that second-hand consumption is particularly responsive in
identity-relevant categories such as clothing, where perceptions of durability reinforce the
motivations for performing the behaviour.

About repair, there is a clear and consistent pattern across the environmental—durability
matrix, characterized by a steady increase from the low—low to the high—high quadrant. In
the low—low condition, respondents reported repairing items at a level corresponding to
“sometimes” (mean~2.08), while in the high—high condition, this item increased to levels
approaching “always” (mean~2.83). Both the environment and durability are positively
associated with repair behaviour, but durability plays a more dominant role. Across all levels
of environmental preferences, increasing durability leads to increases in repair frequency,
for example, from 2.08 to 2.67 at low sustainability and from 2.25 to 2.83 at high sustain-
ability. In contrast, increases in the area along the sustainability axis are more modest. At
the product level, electronics showed the highest repair rates, followed by clothing and fur-
niture. Sport-related items remain comparatively low, ranging from approximately 22% to
38%. As durability increases, all categories exhibit higher repair rates, whereas preferences
for environmental characteristics have a more limited influence on category distribution.
This suggests that repair is primarily driven by functional and practical considerations, with
environmental considerations playing a secondary, reinforcing role.

For upcycling, the pattern differs by combining elements of both sustainability-driven
and durability-driven behaviour. Starting from the low—low quadrant, upcycling engage-
ment is relatively low (mean~0.98) but increases substantially when moving either along
the durability axis or the sustainability axis. At low sustainability, increasing durability leads
to a large increase (0.98 to 1.50), while at low durability, increasing sustainability also
produces a strong increase (0.98 to 1.41). In the high-high quadrant, the value reaches
1.58, although differences across durability levels decrease with increasing environmen-
tal preference (1.41, 1.54, 1.58). This indicates a compensatory relationship where either
environmental or durability can independently drive upcycling behaviour and where the
marginal effect of one decrease as the other becomes stronger. At the category level, upcy-
cling is strongly concentrated in clothing and furniture. Clothing increases from 31% in the
low—low quadrant to 55% in the high—high quadrant, while furniture consumption remains
consistently high, reaching up to 50%. In contrast, electronics remain very low across all
groups (approximately 3% to 0.16%), and sport-related items are also minimal. These
results suggest that upcycling is closely linked to the physical and creative transformability
of products, favouring categories such as clothing and furniture. Durability appears to sup-
port more functional forms of upcycling, particularly for furniture, while environmental
characteristics are more associated with creative and identity-driven upcycling of clothing.
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Barriers

In our study, barriers to circular behaviours differed across second-hand purchasing, repair,
and upcycling, revealing three distinct constraint structures linked to perception, feasibility,
and capability.

For second-hand purchasing, the dominant barriers are perceptual, particularly safety/
hygiene and trust concerns. This finding is in line with similar studies in the literature that
consistently identify perceived risk as a key obstacle, including concerns regarding product
quality, hygiene, reliability, and uncertainty about previous ownership [47]. Early work by
Guiot and Roux [48] demonstrated that consumers frequently experience barriers related to
contamination concerns, social perceptions, and a preference for new products. Similarly,
[49] found that trust and perceived product quality strongly influence consumers’ willing-
ness to purchase second-hand goods. By further distinguishing between levels of environ-
mentally oriented and durability-oriented behaviours, several additional characteristics
arise. In the low—low quadrant, safety concerns (47%) and trust (44%) are the most salient,
while access remains secondary (28%). As sustainability increases, trust decreases substan-
tially (from 44% to 14%), and effort also declines (21% to 5%), indicating that more envi-
ronmentally oriented individuals perceive fewer psychological barriers. However, safety/
hygiene concerns remain consistently high even at high environmental levels (34%—48%),
suggesting the presence of a persistent structural barrier. With increasing durability, the rela-
tive importance of access increases (up to 45% under low environmental-high durability),
indicating a shift from perceptual barriers toward availability constraints. Cost and social
factors remain negligible across all segments.

Repair behaviours are primarily constrained by feasibility-related barriers, particularly
skills, effort, and access, which again mirror what has been identified in the literature, where
the main barriers are related to reduced feasibility of extending product lifetimes. These
specific barriers include cost comparisons to replacement, limited access to spare parts,
lack of repair information and tools, and lack of repair services [50]. Other studies have
also highlighted the importance of consumer capabilities and product design. For example,
Ackermann et al. [51] reported that a lack of repair skills, low confidence in repair out-
comes, and poor perceptions of inconvenience significantly reduce consumers’ willingness
to repair products. Moreover, design-related barriers, such as products being difficult to
disassemble or requiring specialized tools, further discourage repair activities [52]. When
further detail was introduced from our study in the low—low quadrant, lack of skills was the
most significant barrier (49%), followed by effort (29%) and access (26%), highlighting
the importance of perceived difficulty. As durability increases, both skill and effort barriers
decrease substantially (skills: 49% to 17%; effort: 29% to 17%) under low sustainability.
Along the sustainability axis, effort and cost decline moderately (effort from 29% to 8%;
cost from 22% to 10%), but skill remains relatively persistent even in high-sustainability
segments (22%—34%).

For upcycling, the most dominant barrier is skill, again appearing in the literature as one
of the most significant barriers, together with the knowledge, time, and resources necessary
to transform discarded products into items of equal or greater value. Additional studies
have shown that uncertainty regarding the aesthetic quality, functionality, and durability of
upcycled products can further reduce consumer engagement [53]. In our study, skill bar-
riers remained consistently high across all segments (42%—-61%), making them the most

@ Springer



427 Page 24 of 35 Circular Economy and Sustainability (2026) 6:427

constrained behaviours in terms of capability. Even in the high—high quadrant, skill barriers
remain substantial (43%), indicating that upcycling is perceived as requiring specialized or
creative abilities that are not easily overcome by sustainability preferences. Effort represents
the second most important barrier (11%—38%), and like repair, effort decreases with dura-
bility, reflecting improved feasibility. However, unlike repair barriers, skill barriers do not
decline systematically with either sustainability or durability, reinforcing the idea that they
are more deeply embedded. Costs remain negligible (0%—12%), and access is relatively
low and inconsistent (0%—21%), suggesting that barriers are not primarily structural but
competence-driven. Social factors remain marginal throughout.

These results indicate that second-hand purchasing is constrained mainly by trust and
risk perceptions, repair by practical feasibility and general skills, and upcycling by high
and persistent capability requirements. While higher sustainability preferences reduce some
barriers, particularly trust and effort, they do not fully overcome the core constraints spe-
cific to each behaviour, highlighting the need for differentiated strategies to support circular
practices.

Motivations

When looking at the motivations, a similar pattern to barriers in the literature can be
observed, which means that there are different types of motivations for different circular
consumption behaviours. While second-hand purchasing is motivated primarily by eco-
nomic value, environmental concerns, and the pursuit of unique products [48, 54], repair is
driven by cost savings, product attachment, and the desire to extend product lifetimes [51,
55]. In contrast, upcycling is particularly associated with creativity, self-expression, skill
development, and environmental stewardship [53, 56].

In our study, cost and environmental concerns consistently emerge as the primary driv-
ers, while all the other motivations remain secondary. For second-hand purchasing, a clear
transition is observed along the environmental preference axis. In low environmental seg-
ments, behaviours are predominantly driven by cost (69%—74%), with environmental
motivations playing a secondary role (37%—40%). As environmental preference increases,
environmental motivation rises substantially (up to 78%), becoming the dominant driver,
while cost remains relevant but declines in relative importance (50%—-58%). This indicates
a shift from economically driven participation to value-driven engagement, although the
highest engagement occurs when both motivations are simultaneously high. Convenience,
social, and normative motivations remain low across all segments.

In relation to these barriers, there is a clear gap between motivations and barriers: while
motivations shift toward environmental concerns, persistent issues related to trust and
hygiene continue to limit engagement. This suggests that stronger motivation does not nec-
essarily translate into action due to enduring perception-based barriers.

Repair behaviours are characterized by a stable dual-motivation structure, where both
cost and environmental concerns are consistently important across all groups. Costs remain
high throughout, indicating a persistent economic rationale, while environmental motiva-
tions increase steadily with a preference for sustainability, reaching very high levels (85%—
89%) in high environmental preference segments. Unlike second-hand motivations, there is
no clear substitution between motivations; instead, cost and environmental concerns rein-
force each other. Durability amplifies both motivations, particularly environmental ones,
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suggesting that repair is driven by a combination of economic benefit and functional justifi-
cation and strengthened by sustainability values.

In relation to the barriers, repair shows a strong alignment between motivations and
barriers. Economic and environmental motivations are consistently present, while barriers
related to effort and feasibility decrease as conditions become more favourable. This creates
a context where higher motivation can more easily translate into actual behaviours.

In upcycling, motivations are more balanced and generally lower in magnitude, reflect-
ing a more diffuse structure. In low environmental segments, neither cost (27%—-36%) nor
environmental concerns (29%—39%) clearly dominate, indicating weaker and less defined
drivers. As preference for environmental products increases, environmental motivations
become more prominent (up to 66%), but cost remains relevant across all conditions, with-
out the clear transition observed in second-hand or the strong reinforcement seen in repair.
Notably, normative motivations are somewhat more visible in upcycling (up to 28%) than
in other behaviours, suggesting a slightly stronger influence of perceived norms, although
still secondary overall. Convenience remains low and stable, and social motivations are
minimal.

Finally, in upcycling, there is a mismatch between motivation and capability. Although
both economic and environmental motivations are present, they are weaker and less clearly
defined, while skill-related barriers remain consistently high. As a result, even motivated
individuals may be unable to act, indicating that capability constraints play a central limit-
ing role.

Policy Implications

The findings of this study contribute to a more nuanced understanding of circular con-
sumer behaviour, moving beyond the traditional assumption that circular behaviours can
be treated as a homogeneous and unified category of behaviours and are driven by a com-
mon set of determinants. Our results showed that different circular behaviours, particularly
second-hand purchasing, repairing, and upcycling, are associated with distinct combina-
tions of motivations, barriers, and sociodemographic characteristics. This suggests that cir-
cular behaviour should not be treated as a homogeneous category when designing policy
interventions.

A first implication is that policies aimed at promoting circular consumption should be
behaviour specific rather than adopting a one-size-fits-all approach. Interventions designed
to reduce barriers, strengthen motivations, and engage specific consumer groups are likely
to be more effective when tailored to the characteristics and determinants of individual
circular behaviours. The observed heterogeneity across second-hand purchasing, repairing,
and upcycling indicates that policy measures targeting one behaviour cannot be assumed to
generate similar effects for others.

A second implication concerns the integration of two strands of literature that have often
developed separately: one emphasizing environmental sustainability concerns as drivers of
circular behaviour and another focusing on product-related attributes such as durability. By
jointly considering these dimensions, our study highlights the importance of developing dif-
ferentiated policy pathways for consumer segments characterized by distinct combinations
of sustainability orientation and product durability preferences. The diverse combinations
can be reported to diverse consumer profiles: one profile strictly related to environmental
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sustainability and the other more related to practical characteristics of the products and their
functionality according to individual and household needs.

For example, consumers displaying low engagement in second-hand purchasing
may benefit from interventions that simultaneously improve trust in product quality and
strengthen practical competences related to second-hand transactions. Policies supporting
quality assurance mechanisms, information provision, and consumer guidance could help
increase participation among less active users. Notably, this group is characterized by the
highest average number of children, suggesting that targeted initiatives could be particularly
effective in product categories associated with rapidly changing household needs, such as
children’s clothing, toys, and equipment.

The findings related to upcycling further suggest that increasing motivations alone
may be insufficient to stimulate behavioural change. Although both economic and envi-
ronmental motivations are present, capability-related barriers remain consistently high
across consumer groups. This indicates that policies should place greater emphasis on skill
development, practical training, and access to resources that enable consumers to engage in
upcycling activities. Addressing capability constraints may therefore represent a more effec-
tive strategy than focusing exclusively on awareness-raising campaigns. Furthermore, by
addressing the barriers of first access and cost, consumers could enter upcycling activities
and — by practicing — reduce their main barrier.

An additional policy-relevant finding concerns household composition. Across the three
circular behaviours examined, lower levels of engagement are more frequently observed
among respondents with children. This suggests that family-related constraints may limit
participation in all three circular practices mentioned above. Consequently, policies aimed
at fostering circular consumption could benefit from extending their focus beyond individ-
ual consumers to include households and families as units of intervention. Family-oriented
measures, such as support schemes, dedicated services, or targeted information campaigns
addressing the specific needs of households with children, may contribute to reducing bar-
riers and increasing the adoption of circular behaviours. Given the central role of families
in shaping consumption patterns, integrating a household perspective into circular economy
policies could generate substantial gains in the diffusion of second-hand purchasing, repair,
and upcycling behaviours.

Overall, the principal policy recommendation emerging from this study is the need for
circular economy policies that explicitly recognize the diversity of circular behaviours and
the diversity of consumer profiles associated with them. Effective policy design should
move beyond generic approaches and instead account for the specific combinations of moti-
vations, barriers, sociodemographic characteristics, and product-related preferences that
shape different forms of circular consumption. Furthermore, integrating policy domains that
are often treated separately, such as the circular economy, consumers, products/production,
family, and household policies, may enhance the effectiveness of interventions aimed at
promoting circular consumption behaviours.

Limitations
While this study offers a comprehensive, comparative mapping of the circular economy

behavioural portfolio among the residents of Alto Adige, several structural and method-
ological limitations must be acknowledged when interpreting the results.
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Due to strict resource constraints and the operational necessity of minimizing respon-
dent fatigue within the ASTAT provincial framework, the survey instrument could not be
extended to capture the full spectrum of circular economy behaviours. Concurrently, the
evaluated behaviours were measured using generalized, product-agnostic items. Circular
practices are highly sensitive to the specific material and technical characteristics of the
product in question. A consumer’s drivers and barriers regarding second-hand acquisition
or repair of consumer electronics differ radically from their choices regarding textiles or
household furniture. Future research should deploy more granular, sector-specific instru-
ments to evaluate whether the behavioural determinants identified here remain stable across
distinct product categories.

While this failure to construct uniform psychometric constructs presented an analytical
challenge, it serves as a valuable empirical finding. This finding directly validates our core
thesis regarding the profound heterogeneity of circular behaviours. This finding demon-
strates that the cognitive, normative, and efficacy structures driving a routine action such as
upcycling cannot be mathematically compressed into the same predictive scale as disrup-
tive actions such as collaborative sharing or consumption reduction. Future structural equa-
tion modelling (SEM) approaches should treat these psychological determinants as highly
localized, behaviour-specific latent variables rather than attempting to enforce broad, cross-
cutting psychological constructs.

The survey collected information about self-reported behavioural data only from the
residents of South Tyrol. Consequently, the dataset is susceptible to traditional survey limi-
tations, including recall inaccuracies and social desirability bias, where respondents may
overreport virtuous environmental behaviours due to perceived societal expectations. Vali-
dation through objective, real-world behavioural metrics (e.g., physical municipal waste
weights, localized repair shop transaction records, or verified sharing platform user logs).
This approach leaves the classic “attitude-behaviour” or “intention—behaviour” gap unmea-
sured. Future longitudinal or experimental research designs integrating observational data,
digital tracking, or field experiments within the municipality would be highly valuable to
cross-examine and validate the self-reported dynamics identified in this study.

Moreover, for the CE index, the models show moderate explanatory power, which under-
scores the importance of unobserved factors not captured in the analysis. Infrastructure
availability, time constraints, market conditions, and access to circular services are likely to
play a significant role in shaping behaviour but are not directly measured here. The continu-
ous specification therefore confirms that while attitudes and perceptions are important, they
operate alongside a broader set of structural determinants that remain critical for under-
standing circular engagement.

Finally, the findings are context specific and may not be generalizable across different
institutional, cultural, or economic settings. The drivers of circular behaviours are likely to
vary depending on local infrastructure, social norms, and policy frameworks. Caution is
therefore warranted in extrapolating the results beyond the study context without further
comparative analysis.
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Conclusion

This study examined the determinants of multiple circular economy behaviours among resi-
dents of South Tyrol, revealing three critical insights for policy and practice.

First, barriers appear to play a more substantial role than awareness in shaping circu-
lar engagement. Structural obstacles, such as safety and trust concerns in the second-hand
market, effort and time requirements in upcycling, and availability and trust constraints
in repair, were associated with substantial reductions in the odds of engaging in specific
circular behaviours. Across statistically significant barrier effects, the estimated reductions
in odds ranged from approximately 51% to 88%, corresponding to odds ratios between
0.49 and 0.12, respectively (Appendix Table 5). For example, perceived safety barriers in
second-hand purchasing were associated with an 88% reduction in the odds of engagement
(OR=0.12), while perceived availability barriers in repair were associated with an approxi-
mately 51% reduction (OR=0.49). Similarly, perceived time and effort barriers for upcy-
cling corresponded to reductions of approximately 78% and 77% in the odds of engagement
(OR=0.22 and 0.23, respectively). In contrast, the generic awareness variables examined in
the models were not significantly associated with the tested behaviours. These findings sug-
gest that information provision alone may be insufficient to change circular behaviour and
that interventions addressing practical and perceived barriers may be more consequential.

Second, circular behaviours are heterogeneous and require behaviour-specific rather than
generic policy responses. Second-hand purchasing is primarily driven by household com-
position, lifestyle identity norms, and younger age cohorts; reduction is uniquely driven
by minimalist value; repair is concentrated among older adults and strongly responds to
durability perception; and sharing shows a pronounced gender effect. These heterogeneous
patterns suggest that bundled, one-size-fits-all interventions will miss critical leverage
points. Instead, policy must be tailored to the specific (i) consumer perspective, such as
the motivational and structural profile of each behaviour and household segment, and (ii)
product perspective, such as the life cycle, product typology and context, such as policies
or infrastructure.

Third, household composition and demographic context substantially condition behav-
ioural intention, pointing to targeted segmentation as a cost-effective implementation strat-
egy. The presence of children under 13 years of age increases the odds of second-hand
purchasing, reducing consumption, and donating by 1.6 to 2.1 times; gender differences
reverse across behaviours (men reduce more; women share and donate more); and age
strongly predicts repair adoption but inversely predicts second-hand consumption. These
patterns indicate that policies aligned with household types have greater chances of achiev-
ing higher adoption rates than broad, universal campaigns.

Taken together, these insights support a barrier-first, behaviour specific, and segment-tar-
geted implementation framework for future policy strategies to foster the transition toward
the CE.
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Appendix

Table 3 Factor loading for index creation

Construct diagnostics for product-characteristics

Construct Item Loading h2 Value
Recyclability 0.86 0.74
Made with recycled materials 0.93 0.86
Sustainable packaging 0.81 0.65

Environemtnal  Alpha (standardized) 0.85
Average inter-item r 0.66
SS loadings 2.25
Proportion variance explained 0.75
Durability 0.8 0.65
Ease of maintenance 0.72 0.53
Repairability 0.59 0.35

Durability Alpha (st.anda.rdized) 0.64
Average inter-item r 0.37
SS loadings 1.52
Proportion variance explained 0.51

Items are ordinal (0-3). Loadings and communalities (h?) are from 1-factor EFA
For 3-item one-factor models, global fitindices (e.g., RMSEA/TLI) are not

Table 4 Odd-ratios estimation for CE practices

Coefficient Ordered logit (odds ratios)
(95% CI) Reduce Secondhand Repair Share Donate Upcycle
Gender (Male=1) 1.781*** 0.944 1.325* 0.430*** 0.609*** 0.653***
(1.278,2.482)  (0.735,1.212) (1.011,1.736)  (0.333,0.554)  (0.472,0.785)  (0.514,0.831)
Age 40 & 59 1.311 0.494*** 1.583** 1.135 1.268 0.865
(0.916,1.876) (0.375,0.651) (1.165, 2.151) (0.851,1.514) (0.960, 1.674) (0.659,1.135)
Age 60 & 80 1.238 0.318*** 1.738** 1.075 1.169 0.723
(0.795,1.926)  (0.226,0.448)  (1.213,2.490)  (0.772,1.496) (0.830,1.648) (0.520, 1.006)
High-school or higher 1.719** 0.894 1.198 1.055 1.134 0.844
(1.233,2.396)  (0.699,1.144) (0917, 1.566) (0.819, 1.359) (0.884,1.455) (0.660, 1.081)
Urban (Urban =1) 1.065 0.721 0.9 1.297 1.626** 0.706*
(0.697,1.629) (0.516,1.007) (0629, 1.288) (0.930, 1.808) (1.150, 2.300) (0.515, 0.968)
With children <13 1.598* 2.104*** 1.179 1.307 1.580** 1.18
(1.070,2.389)  (1.556,2.844)  (0.860,1.616) (0.971,1.758) (1.172,2.129)  (0.887,1.570)
Norm waste 1.313 0.773* 1.500** 1.494*** 1.219 1.192
(0.989, 1.744) (0.618, 0.968) (1.164,1.932) (1.192,1.873) (0.957,1.552) (0.973,1.462)
Norm lifestyle 1.036 1.744*** 1.122 0.934 1.168 1.168
(0.698, 1.537) (1.340,2.272) (0.787,1.598) (0.700, 1.247) (0.873,1.563) (0.878,1.553)
Norm minimalistic 2.767*** 1.137 1.144 1.107 1.058 0.82
(2.092,3.660)  (0.921,1.403) (0916, 1.430) (0.893,1.373) (0.863,1.297) (0.671,1.001)
Environmental product 0.933 1.419%** 1.058 1.688*** 1.584*** 1.471***
(0.714,1.220)  (1.177,1.710)  (0.864,1.294)  (1.403,2.030)  (1.306,1.920)  (1.216,1.781)
Durable product 1.961*** 1.158 2.656*** 1.241* 1.283* 1:335%%
(1.532,2.509)  (0.966,1.389) (2.160,3.266)  (1.043,1.476)  (1.053,1.564)  (1.097,1.626)
Global F (Wald) 12.16 14.12 15.01 14.18 1247 9.13
Global df 11,993 11,993 11,993 11,993 11,993 11,993
Global p-value <2e-16 <2e-16 <2e-16 <2e-16 <2e-16 0
Pseudo R 0.109 0.061 0.102 0.078 0.063 0.044

Survey-weighted linear models (svyglm, Gaussian).

OR with 95% CI

GOF: Wald-type global F computed from coef/vcov; Zw is sum of survey weights; Ris weighted.
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Table 5 Odd-ratios estimation of binary CE practices with barriers and motivation

@ Springer

Coefficent Binary logit model comparison (0dds ratios)
(escn) Secondhand Repair Upcycle
Gender (Male=1) 0771 1417* 0376+
(0.426,1.395) (1.047,1.917) (0.212,0.666)
Age 40-59 0532+ 1756%* 0927
(0.297,0.953) (1.253,2.460) (0.515,1.668)
Age 60-80 0285%** 1842°* 0552
(0.119,0.547) (1.245,2.726) (0.259,1.180)
Urban 0.837 0954 0906
(0.424,1.653) (0.655,1.391) (0.454,1.808)
Lifestyle norm 10.286* X 1568
(2.442,43.334) (0.551,1.178) (0.743,3.307)
Environmental product 1513 1.057 0884
(0.912,2.509) (0.853,1.310) (0.589,1.326)
Durable product 1013 2600+ 1834*
(0.651.1.577) (2.037,3.318) (1.027,3.273)
Barrier: Effort 019"+ 05797+ 02427+
(0.061,0.646) (0.422,0.796) (0.130,0.451)
Barrier: Access 02007+ 0.602°* 0709
(0.088,0.453) (0.429,0.846) (0.337,1.493)
Barrier: Safety 01207+ 03617+
(0.203,0.642)
Barrier: Trust
(0.122,0.700)
Barrier: Time 0493+
(0.325,0.748)
Barrier: Norms 0157
(0.019,1.321)
Motivation: Cost 1415 1675%% 1143
(0.737,2.715) (1.219,2.300) (0.641,2.039)
Motivation: Easy 3a78%*" 1583* 1967
(1.681,6.008) (1.101,2.276) (1.024,3.778)
Motivation: Environment 123 1827%* 36967
(0.655,2.311) (1.290,2.587) (1.895,7.209)
Motivation: Social 2.548" 2253 6725+
(1.087,5.970) (0.949,5.353) (2.308,19.597)
N (sample) 994 994 94
N (weighted, 5w) 408524 408524 408524
Global F (Wald) 847 1139 798
Globaldf 15,993 15,993 15,993
Global p-value <le16 <le16 <le16
Pseudo R’ (deviance) 0329 0.181 0267
ORwith95%Cl
GOF:Wald-type global F ights; Pseudo R’ is deviance-
0dd OR>1ii 0dds of Y=1; OR<1,
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Table 6 Firth penalized regression for robust check under quasi-separation

Coefficent Firth bias-reduced logistic regression
Secondhand Repair Upcycle
OR p-value OR p-value OR p-value
(C195%) * ww wk (C195%) * ok wwk (C195%) * w www
Gender (Male=1) 0.79 0.401 142 0.018 0.42 0.002
(0.45,1.37) (1.06,1.91) * (0.23,0.72) bl
Age40-59 0.51 0.02 1.75 <0.001 0.83 0.535
(0.28,0.90) » (1.26,2.43) ke (0.47,1.49)
Age 60-80 0.25 <0.001 1.86 0.002 0.54 0.096
(0.11,0.54) ool (1.26,2.76) W (0.25,1.12)
Urban 0.94 0.851 095 0.761 0.92 0.81
(0.47,1.79) (0.66,1.36) (0.45,1.77)
Lifestyle norm 6.57 <0.001 0.84 0.303 154 0.22
(2.07,33.31) we (0.60,1.17) (0.78,3.31)
Environmental product 148 0.072 1.06 0.607 08 0.574
(0.97,2.31) (0.86,1.30) (0.62,1.31)
Durable product 0.93 0.726 253 <0.001 1.69
(0.62,1.41) (2.02,3.19) an (1.10,2.70)
Barrier: Effort 0.19 <0.001 0.59 <0.001 0.24 <0.001
(0.06,0.49) badade (0.44,0.81) kel (0.13,0.41) bl
Barrier: Access 0.21 <0.001 0.51 <0.001 0.75 0.429
(0.10,0.41) ann (0.34,0.75) ool (0.35,1.49)
Barrier: Safety 0.15 <0.001
(0.07,0.31) waR
Barrier: Trust 0.29 <0.001 0.39 0.002 0.2 0.023
(0.13,0.61) bl (0.22,0.70) bl (0.02,0.83) b
Barrier: Time 0.23 <0.001
(0.09,0.48) ke
Barrier: Norms 0.62 0.004
(0.45,0.86) e
Motivation: Cost 1.32 0.397 1.62 0.002 1.06 0.816
(0.70,2.57) (1.19,2.22) ke (0.68,1.79)
Motivation: Easy 3.01 <0.001 158 0.008 191 0.04
(1.63,5.53) waw (1.12,2.24) w (1.03,3.45) w
Motivation: Environment 128 0.448 184 <0.001 3.54 <0.001
(0.68,2.45) (1.32,2.57) whw (1.97,6.67) wh
Motivation: Social 2.69 0.043 234 0.044 7.13 <0.001
(1.03,6.51) w (1.02,5.66) * (2.34,21.12) W
Goodness-of-fit diagnostics
n_obs gg4 gg4 984
n_events 85 538 84
logLik -267.57 -654.61 -266.29
null_logLik -290.28 -685.60 -287.90
AlC 567.15 1341.23 564.57
BIC 645.58 1419.65 643.00
McFadden_R2 0.078 0.0452 0.0751
AUC 0.887 0.7757 0.8605
Brier 0.056 0.1923 0.0617

n_obs = number of cbservations; n_events = number of Y = 1 events; logLik = model log-likelihood; AIC = Akaike information

criterion; BIC = Bayesian information criterion; McFadden_R2 = McFadden pseudo-R* AUC = area under the ROC curve; Brier =

Brier score.
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Table 7 Distribution of second-hand behaviour and “Buying sustainable and recyclable products is an im-
portant part of my lifestyle”

Lifestyle norm No secondhand Secondhand Total
(Never=0,1, (Often=3)
Sometimes =2)

Strongly disagree 25(11,014) 0(0.0) 25(11,014)
Disagree 224 (90,939) 2(604.9) 226 (91,544)
Agree 660 (274,147) 83(31,817) 743 (305,965)
Strongly agree 0(0) 0(0) 0(0)
Total 909 (376,101) 85 (32,422) 994 (408,524)

Weighted sample between parentheses

Supplementary Information The online version contains supplementary material available at https://doi.org
/10.1007/s43615-026-01147-z.

Funding Open access funding provided by Chalmers University of Technology. The research conducted
for this study is founded by the European Partnership “Driving Urban Transitions to a Sustainable Future
(DUT)”. Funding period from 2024-01-01 to 2026-12-31 and Project number: S-DUT-24-1.

Data Availability The datasets generated and/or analysed during the current study belong to the Italian statis-
tical office ASTAT. More information about the data used in this publication is available at https://zenodo.or
g/records/21222393. Requests for data availability should be formally placed to ASTAT.

Declarations

Ethics Approval and Consent to Participate This study did not involve any experiments with humans or ani-
mals that required formal ethical approval. However, all survey participants gave their informed consent,
and their participation was voluntary, anonymous, and confidential. The research followed standard ethical
guidelines and an internal self-assessment guideline is included as Supplementary Material 3.

Consent for Publication Not applicable. This manuscript does not contain any individual person’s data in any
form (including any individual details, images, or videos) that would require consent for publication.

Competing interests The authors declare that there are no competing interests or conflicts of interest related
to the publication of this manuscript.

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 Commons
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

1. European Commission (2020) A new circular economy action plan: For a cleaner and more competitive
europe (COM(2020) 98 final). European Commission. https://eur-lex.europa.eu/legal-content/EN/TXT
/?uri=COM:2020:98:FIN

@ Springer


https://doi.org/10.1007/s43615-026-01147-z
https://doi.org/10.1007/s43615-026-01147-z
https://zenodo.org/records/21222393
https://zenodo.org/records/21222393
http://creativecommons.org/licenses/by/4.0/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2020:98:FIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2020:98:FIN

Circular Economy and Sustainability (2026) 6:427 Page 33 0f 35 427

2.

10.

11.

12.

14.

15.

16.

19.

20.

21.

22.

Vidal-Ayuso F, Akhmedova A, Jaca C (2023) The circular economy and consumer behaviour: Litera-
ture review and research directions. J Clean Prod 418:137824. https://doi.org/10.1016/j.jclepro.2023.13
7824

Macklin J, Kaufman S (2024) How Do We Change What We Cannot Describe? A Comprehensive
Framework of User Behaviours in a Materials’ Circular Economy. Circular Econ Sustain 4(1):387-412.
https://doi.org/10.1007/s43615-023-00289-8

Wojnarowska M, Soltysik M, Wieckowski J, Fraczek M, Filek J, Stanistawska-Mischke A, Jarosz S
(2026) Consumer as a driver of the circular economy. Bus Strateg Environ. https://doi.org/10.1002/bse
70891

Anderluh A, Hackl R, Mesbahi Z, Pellegrini T, Raffler C (2025) Consumers’ affinity to the circular
economy: empirical evidence utilizing the circular economy cube. J Clean Prod 525:146539. https://do
i.org/10.1016/j.jclepro.2025.146539

Shevchenko T, Saidani M, Ranjbari M, Kronenberg J, Danko Y, Laitala K (2023) Consumer behavior in
the circular economy: Developing a product-centric framework. J Clean Prod 384:135568. https://doi.o
rg/10.1016/j.jclepro.2022.135568

Bocken NMP, De Pauw I, Bakker C, Van Der Grinten B (2016) Product design and business model
strategies for a circular economy. J Industrial Prod Eng 33(5):308-320. https://doi.org/10.1080/216810
15.2016.1172124

Camacho-Otero J, Boks C, Pettersen IN (2018) Consumption in the Circular Economy: A Literature
Review. Sustainability 10(8):2758. https://doi.org/10.3390/sul0082758

Kirchherr J, Yang N-HN, Schulze-Spiintrup F, Heerink MJ, Hartley K (2023) Conceptualizing the
Circular Economy (Revisited): An Analysis of 221 Definitions. Resour Conserv Recycl 194:107001.
https://doi.org/10.1016/j.resconrec.2023.107001

Keshavarz K, Alvarez MJ, Garcia CJ (2025) The Role of Consumers in Transitioning to a Circular
Economy. Circular Econ Sustain 5(5):4271-4295. https://doi.org/10.1007/s43615-025-00617-0

Rabiu MK, Jaeger-Erben M (2022) Appropriation and routinisation of circular consumer practices: A
review of current knowledge in the circular economy literature. Clean Responsible Consum 7:100081.
https://doi.org/10.1016/j.clrc.2022.10008 1

Islam MT, Huda N, Baumber A, Shumon R, Zaman A, Ali F, Hossain R, Sahajwalla V (2021) A global
review of consumer behavior towards e-waste and implications for the circular economy. J Clean Prod
316:128297. https://doi.org/10.1016/j.jclepro.2021.128297

Schiaroli V, Fraccascia L, Dangelico RM (2024) How can consumers behave sustainably in the fashion
industry? A systematic literature review of determinants, drivers, and barriers across the consumption
phases. J Clean Prod 483:144232. https://doi.org/10.1016/j.jclepro.2024.144232

Selvefors A, Rexfelt O, Renstrom S, Stromberg H (2019) Use to use — A user perspective on product
circularity. J Clean Prod 223:1014-1028. https://doi.org/10.1016/j.jclepro.2019.03.117

Hunka AD, Linder M, Habibi S (2021) Determinants of consumer demand for circular economy
products. A case for reuse and remanufacturing for sustainable development. Bus Strategy Environ
30(1):535-550. https://doi.org/10.1002/bse.2636

Cascavilla A, Caferra R, Morone A, Morone P (2025) Experimental evidence on consumers’ willingness
to pay in the sustainable fashion industry. Sci Rep 15(1):38752. https://doi.org/10.1038/s41598-025-23
008-9

Aramendia-Muneta ME, Ollo-Lépez A, Katrin Simén-Elorz (2026) Does Thinking Green Mean Acting
Green in Circular Fashion? J Circular Econ 4(1). https://doi.org/10.55845/joce-2026-41260

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. Int J Environ Res Public Health
19(18):11333. https://doi.org/10.3390/ijerph191811333

Korsunova A, Heiskanen E, Vainio A (2023) Consumer decision-making on repair in a circular econ-
omy: a process model based on experiences among young adults and stakeholders in Finland. J Clean
Prod 405:137052. https://doi.org/10.1016/j.jclepro.2023.137052

Dorland J, Jergensen MS (2025) Unpacking Repair: A Comparative Study of Socio-Technical Factors
Influencing Consumer Decisions in the Circular Economy across Three Product Categories. Circular
Econ Sustain 5(5):3991-4026. https://doi.org/10.1007/s43615-025-00596-2

Valentini D, Butler A (2023) Bike Kitchens and the sociomateriality of practice change: Exploring
cycling-repair relations. Urban Plann Transp Res 11(1):2259235. https://doi.org/10.1080/21650020.20
23.2259235

Jiménez Encarnacion D, Metheney EA, Thuvander L, Kalmykova Y, Rosado L (2024) Revealing pat-
terns in household product consumption and sharing: An approach to support urban governance towards
a sustainable sharing economy. Sustainable Prod Consum 45:244-264. https://doi.org/10.1016/j.spc.20
24.01.009

@ Springer


https://doi.org/10.1016/j.jclepro.2023.137824
https://doi.org/10.1016/j.jclepro.2023.137824
https://doi.org/10.1007/s43615-023-00289-8
https://doi.org/10.1002/bse.70891
https://doi.org/10.1002/bse.70891
https://doi.org/10.1016/j.jclepro.2025.146539
https://doi.org/10.1016/j.jclepro.2025.146539
https://doi.org/10.1016/j.jclepro.2022.135568
https://doi.org/10.1016/j.jclepro.2022.135568
https://doi.org/10.1080/21681015.2016.1172124
https://doi.org/10.1080/21681015.2016.1172124
https://doi.org/10.3390/su10082758
https://doi.org/10.1016/j.resconrec.2023.107001
https://doi.org/10.1007/s43615-025-00617-0
https://doi.org/10.1016/j.clrc.2022.100081
https://doi.org/10.1016/j.jclepro.2021.128297
https://doi.org/10.1016/j.jclepro.2024.144232
https://doi.org/10.1016/j.jclepro.2019.03.117
https://doi.org/10.1002/bse.2636
https://doi.org/10.1038/s41598-025-23008-9
https://doi.org/10.1038/s41598-025-23008-9
https://doi.org/10.55845/joce-2026-41260
https://doi.org/10.3390/ijerph191811333
https://doi.org/10.1016/j.jclepro.2023.137052
https://doi.org/10.1007/s43615-025-00596-2
https://doi.org/10.1080/21650020.2023.2259235
https://doi.org/10.1080/21650020.2023.2259235
https://doi.org/10.1016/j.spc.2024.01.009
https://doi.org/10.1016/j.spc.2024.01.009

427

Page 34 of 35 Circular Economy and Sustainability (2026) 6:427

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Kurisu KH, Bortoleto AP (2011) Comparison of waste prevention behaviors among three Japanese
megacity regions in the context of local measures and socio-demographics. Waste Manag 31(7):1441—
1449. https://doi.org/10.1016/j.wasman.2011.03.008

Siminelli C (2017) Consumer behaviours and attitudes towards a circular economy: knowledge and
culture as determinants in a four-market analysis. ECONOMICS AND POLICY OF ENERGY AND
THE ENVIRONMENT 1:135-169. https://doi.org/10.3280/EFE2017-001008

Pan J, Liu P (2024) Exploring waste separation using an extended theory of planned behavior: A com-
parison between adults and children. Front Psychol 15:1337969. https://doi.org/10.3389/fpsyg.2024.13
37969

Hur E (2020) Rebirth fashion: Secondhand clothing consumption values and perceived risks. J Clean
Prod 273:122951. https://doi.org/10.1016/j.jclepro.2020.122951

Fachbach I, Lechner G, Reimann M (2022) Drivers of the consumers’ intention to use repair services,
repair networks and to self-repair. J Clean Prod 346:130969. https://doi.org/10.1016/j.jclepro.2022.130
969

Parajuly K, Green J, Richter J, Johnson M, Riickschloss J, Peeters J, Kuehr R, Fitzpatrick C (2024)
Product repair in a circular economy: Exploring public repair behavior from a systems perspective. J
Ind Ecol 28(1):74-86. https://doi.org/10.1111/jiec.13451

Roskladka N, Jaegler A, Miragliotta G (2023) From right to repair to willingness to repair: Exploring
consumer’s perspective to product lifecycle extension. J Clean Prod 432:139705. https://doi.org/10.101
6/j.jclepro.2023.139705

Arekrans J, Sopjani L, Laurenti R, Ritzén S (2022) Barriers to access-based consumption in the circular
transition: a systematic review. Resour Conserv Recycl 184:106364. https://doi.org/10.1016/j.resconre
¢.2022.106364

Hawlitschek F, Teubner T, Gimpel H (2018) Consumer motives for peer-to-peer sharing. J Clean Prod
204:144-157. https://doi.org/10.1016/j.jclepro.2018.08.326

Wu M, Al Mamun A, Yang Q, Gao J, Rahman MK, Al Shami SSA (2023) Modeling the intention and
donation of second-hand clothing in the context of an emerging economy. Sci Rep 13(1):15106. https:/
/doi.org/10.1038/s41598-023-42437-y

Ozden M (2026) Understanding Consumer Behaviour in the Circular Economy: A Theory of Planned
Behaviour Approach. Circular Econ Sustain 6(2):71. https://doi.org/10.1007/s43615-026-00716-6
Cohen J, Gil J, Rosado L (2025) Extending the TPB of residential waste sorting with situational factors
using a data-driven approach: The case of Gothenburg, Sweden. Waste Manage Bull 3(1):87-95. https:
//doi.org/10.1016/j.wmb.2024.12.007

Wang Y, Long X, Li L, Wang Q, Ding X, Cai S (2021) Extending theory of planned behavior in house-
hold waste sorting in China: The moderating effect of knowledge, personal involvement, and moral
responsibility. Environ Dev Sustain 23(5):7230-7250. https://doi.org/10.1007/s10668-020-00913-9
Zhang D, Li J, Lou S (2024) Reducing environmental pollution: What affects the waste sorting of
Chinese urban residents? The theory of planned behavior with community convenience. J Mater Cycles
Waste Manage 26(4):2084-2098. https://doi.org/10.1007/s10163-024-01943-5

Ajzen I (1985) From Intentions to Actions: A Theory of Planned Behavior. In: Kuhl J, Beckmann J (eds)
Action Control. Springer Berlin Heidelberg, pp 11-39. https://doi.org/10.1007/978-3-642-69746-3 2
Ajzen I (1991) The theory of planned behavior. Organ Behav Hum Decis Process 50(2):179-211.
https://doi.org/10.1016/0749-5978(91)90020-T

Ajzen 1(2001) Nature and Operation of Attitudes. Ann Rev Psychol 52(1):27-58. https://doi.org/10.11
46/annurev.psych.52.1.27

Muranko Z, Andrews D, Newton EJ, Chaer I, Proudman P (2018) The Pro-Circular Change Model
(P-CCM): Proposing a framework facilitating behavioural change towards a Circular Economy. Resour
Conserv Recycl 135:132-140. https://doi.org/10.1016/j.resconrec.2017.12.017

Rohsig Lopez NS, Legardeur J (2024) Consumer behaviour in the context of circular economy: A sys-
tematic literature review. Proc Des Soc 4:1417-1426. https://doi.org/10.1017/pds.2024.144

Gonella JDSL, Godinho Filho M, Ganga GMD, Latan H, Chiappetta Jabbour CJ (2024) A behavioral
perspective on circular economy awareness: the moderating role of social influence and psychological
barriers. J Clean Prod 441:141062. https://doi.org/10.1016/j.jclepro.2024.141062

Nadler JT, Weston R, Voyles EC (2015) Stuck in the Middle: The Use and Interpretation of Mid-Points
in Items on Questionnaires. J Gen Psychol 142(2):71-89. https://doi.org/10.1080/00221309.2014.9945
90

Shi H, Chertow M, Song Y (2010) Developing country experience with eco-industrial parks: A case
study of the Tianjin Economic-Technological Development Area in China. J Clean Prod 18(3):191-199.
https://doi.org/10.1016/j.jclepro.2009.10.002

@ Springer


https://doi.org/10.1016/j.wasman.2011.03.008
https://doi.org/10.3280/EFE2017-001008
https://doi.org/10.3389/fpsyg.2024.1337969
https://doi.org/10.3389/fpsyg.2024.1337969
https://doi.org/10.1016/j.jclepro.2020.122951
https://doi.org/10.1016/j.jclepro.2022.130969
https://doi.org/10.1016/j.jclepro.2022.130969
https://doi.org/10.1111/jiec.13451
https://doi.org/10.1016/j.jclepro.2023.139705
https://doi.org/10.1016/j.jclepro.2023.139705
https://doi.org/10.1016/j.resconrec.2022.106364
https://doi.org/10.1016/j.resconrec.2022.106364
https://doi.org/10.1016/j.jclepro.2018.08.326
https://doi.org/10.1038/s41598-023-42437-y
https://doi.org/10.1038/s41598-023-42437-y
https://doi.org/10.1007/s43615-026-00716-6
https://doi.org/10.1016/j.wmb.2024.12.007
https://doi.org/10.1016/j.wmb.2024.12.007
https://doi.org/10.1007/s10668-020-00913-9
https://doi.org/10.1007/s10163-024-01943-5
https://doi.org/10.1007/978-3-642-69746-3_2
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1146/annurev.psych.52.1.27
https://doi.org/10.1146/annurev.psych.52.1.27
https://doi.org/10.1016/j.resconrec.2017.12.017
https://doi.org/10.1017/pds.2024.144
https://doi.org/10.1016/j.jclepro.2024.141062
https://doi.org/10.1080/00221309.2014.994590
https://doi.org/10.1080/00221309.2014.994590
https://doi.org/10.1016/j.jclepro.2009.10.002

Circular Economy and Sustainability (2026) 6:427 Page 350f35 427

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

Shi T, Huang R, Sarigollii E (2022) Consumer product use behavior throughout the product lifespan: a
literature review and research agenda. J Environ Manage 302:114114. https://doi.org/10.1016/j.jenvma
n.2021.114114

Jacobs K (2023) Driven by personal or environmental gains? Investigating consumer motives behind
purchasing long-lasting products. J Clean Prod 383:135505. https://doi.org/10.1016/j.jclepro.2022.13
5505

Pasqualotto C, Sampaio H, C., De Callegaro D (2023) Drivers and Barriers towards Circular Economy:
A Systematic Review on Consumer Perspective in the Consumer Journey. Int J Bus Manage 18(6):36.
https://doi.org/10.5539/ijbm.v18n6p36

Guiot D, Roux D (2010) A Second-hand Shoppers’ Motivation Scale: Antecedents, Consequences, and
Implications for Retailers. J Retail 86(4):355-371. https://doi.org/10.1016/j.jretai.2010.08.002

Ferraro C, Sands S, Brace-Govan J (2016) The role of fashionability in second-hand shopping motiva-
tions. J Retail Consum Serv 32:262-268. https://doi.org/10.1016/j.jretconser.2016.07.006
Svensson-Hoglund S, Russell JD, Richter JL (2023) A Process Approach to Product Repair from the
Perspective of the Individual. Circular Econ Sustain 3(3):1327—-1359. https://doi.org/10.1007/s43615-0
22-00226-1

Ackermann L, Mugge R, Schoormans J (2018) Consumers’ perspective on product care: An exploratory
study of motivators, ability factors, and triggers. J Clean Prod 183:380-391. https://doi.org/10.1016/j.j
clepro.2018.02.099

Laitala K, Klepp IG, Haugrenning V, Throne-Holst H, Strandbakken P (2021) Increasing repair of
household appliances, mobile phones and clothing: Experiences from consumers and the repair indus-
try. J Clean Prod 282:125349. https://doi.org/10.1016/j.jclepro.2020.125349

Paras MK, Curteza A (2018) Revisiting upcycling phenomena: A concept in clothing industry. Res J
Text Appar 22(1):46-58. https://doi.org/10.1108/RJTA-03-2017-0011

Cervellon M, Carey L, Harms T (2012) Something old, something used: Determinants of women’s
purchase of vintage fashion vs second-hand fashion. Int J Retail Distribution Manage 40(12):956-974.
https://doi.org/10.1108/09590551211274946

Mugge R, Schifferstein HNJ, Schoormans JPL (2010) Product attachment and satisfaction: Understand-
ing consumers’ post-purchase behavior. J Consumer Mark 27(3):271-282. https://doi.org/10.1108/0736
3761011038347

Sung K, Cooper T, Kettley S (2019) Factors Influencing Upcycling for UK Makers. Sustainability
11(3):870. https://doi.org/10.3390/sul 1030870

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

@ Springer


https://doi.org/10.1016/j.jenvman.2021.114114
https://doi.org/10.1016/j.jenvman.2021.114114
https://doi.org/10.1016/j.jclepro.2022.135505
https://doi.org/10.1016/j.jclepro.2022.135505
https://doi.org/10.5539/ijbm.v18n6p36
https://doi.org/10.1016/j.jretai.2010.08.002
https://doi.org/10.1016/j.jretconser.2016.07.006
https://doi.org/10.1007/s43615-022-00226-1
https://doi.org/10.1007/s43615-022-00226-1
https://doi.org/10.1016/j.jclepro.2018.02.099
https://doi.org/10.1016/j.jclepro.2018.02.099
https://doi.org/10.1016/j.jclepro.2020.125349
https://doi.org/10.1108/RJTA-03-2017-0011
https://doi.org/10.1108/09590551211274946
https://doi.org/10.1108/07363761011038347
https://doi.org/10.1108/07363761011038347
https://doi.org/10.3390/su11030870

	﻿How Do Consumers Engage With Circularity? Differences Across Six Circular Economy Behaviours
	﻿Abstract
	﻿Introduction
	﻿Theoretical Underpinnings
	﻿Circular Economy and Consumer Behaviour
	﻿Heterogeneity in Circular Consumer Behaviour
	﻿Determinants of Circular Consumer Behaviour
	﻿Analytical Frameworks for Circular Consumer Behaviour
	﻿Research Gap and Study Contribution

	﻿﻿Materials and Methods
	﻿Survey Design and Data Collection
	﻿Circular Behaviours
	﻿Product Preference Measures
	﻿Estimation Methods
	﻿Primary Specification: Logistic Models to Estimate Frequency of Circular Behaviours
	﻿Secondary Specification: Binary Models to Explore Barriers and Motivators of Active Engagement


	﻿Results
	﻿Characteristics of Circular Economy Behaviours
	﻿Primary Specification: Determinants of CE Behaviours
	﻿Secondary Specification: Barriers and Motivators
	﻿Second-Hand Purchases
	﻿Repair
	﻿Upcycle


	﻿Discussion
	﻿Consumer Preferences for Product Durability Vs. Sustainability
	﻿Barriers
	﻿Motivations
	﻿Policy Implications
	﻿Limitations

	﻿Conclusion
	﻿Appendix
	﻿References


