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a REMIT - Research on Economics, Management and Information Technologies, Portucalense University, R. Dr. António Bernardino de Almeida 541, 4200-072, Porto, 
Portugal
b Universidad de Sevilla, Avda. Ramón y Cajal, 1, 41018, Seville, Spain

A R T I C L E  I N F O

Keywords:
Circular habits
Functional value price and quality
Consumer participation
Circular economy
Signaling theory
Generation Z

A B S T R A C T

The transition from linear to circular business models has been accelerated in recent years, valuing the role of 
companies but underestimating consumers’ contribution to this transformation. The objective of this study is to 
explore the willingness of Portuguese Generation Z consumers to participate in the circular economy (CE), with 
circular habits and the functional value perceived by these consumers of circular products being considered as 
drivers of this participation. To this end, this study used a quantitative methodology, having collected, by 
questionnaire, a sample made up of 578 young Portuguese Generation Z and applying the Partial Least Square 
(PLS) method to a formulated research model. The results reveal that consumers’ circular habits positively in
fluence circular products’ functional value-price and functional value-quality. In turn, the perceived functional 
value positively influences consumers’ willingness to participate in CE, contrary to circular habits that were not 
statically significant in influencing this participation. However, circular habits positively influence consumers’ 
willingness to participate in CE when mediated by the perceived functional value of circular products. This study 
demonstrates, for the first time, that the participation of Generation Z consumers in CE can be signalled through 
the functional value perceived by consumers of circular products within the scope of signalling theory. It con
tributes to narrowing the gap in the literature on effective consumer participation in circular business models and 
on the circular behavior of Generation Z consumers. Furthermore, it is the first study to use five circular habits 
simultaneously.

1. Introduction

In recent years, the circular economy (CE) has grown in terms of 
academic interest and practical interest for different societal stake
holders, namely companies and political decision-makers (Korhonen 
et al., 2018; Vidal-Ayuso et al., 2023). The CE can be defined as a sus
tainable economic model that seeks to reduce waste and maximize the 
efficient use of resources (Murray et al., 2017). CE emerges as an 
alternative to linear and conventional business models, as it is more 
environmentally sustainable and improves the performance of economic 
processes (Ghisellini et al., 2016). CE is not only an individual process of 
reconversion of companies’ business models but also of consumption. 
This implies a change at the company level and in consumer behaviors, 
attitudes and values (Chizaryfard et al., 2021). The circular economy 
generates economic and social value, promoting a sustainable model of 
production and consumption. The economic value of attitudes and be
haviors in the circular economy is generated by cost reduction (com
panies save by reusing materials and reducing waste), new business 

opportunities (markets for recycled products, repair services and rental 
of goods emerge), efficiency and innovation (more sustainable produc
tion processes reduce dependence on virgin raw materials) and job 
creation (stimulation of sectors such as recycling, reconditioning and the 
sharing economy), according to Tapaninaho and Heikkinen (2022). The 
social value of attitudes and behaviors in the circular economy is 
generated by the creation of local jobs (sectors such as reverse logistics 
and repair promote work in communities), reducing inequality (circular 
models make products more accessible, such as reused clothing and 
electronics), improving quality of life (reducing pollution and waste 
improves public health) and by environmental engagement and educa
tion (stimulates cultural changes and more conscious consumption), 
according to Ayaz and Tatoglu (2024). The circular economy 
strengthens economic sustainability and promotes a fairer, more resil
ient society.

CE has been studied in different areas, from environmental and social 
sciences (Machado et al., 2019; Perez-Castillo and Vera-Martinez, 
2020). In social sciences, most studies focus on the regeneration of 
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companies’ business models, and the role of consumers in CE has been 
neglected, as has been demonstrated in several studies Gomes and Lopes 
(2023), Lopes et al. (2023), Vidal-Ayuso et al. (2023), Camacho-Otero 
et al. (2018). Consumers are agents of CE processes and must be aware 
and motivated to actively participate in CE. In some studies, as Cama
cho-Otero et al. (2018)mentioned, the approach to the role of consumers 
in CE focuses on their circular purchasing intention or the extension of 
the meaning of the CE concept to the demand side. However, few studies 
still focus on the relationship between CE and the consumer. These 
studies consider their active role in CE, exploring their availability to 
participate in this process. To this end, it is necessary to know more 
about consumer behavior in EC, their attitudes, decision-making and 
circular habits that can provide important insights into companies’ 
business models and political decision-making within the scope of CE 
(Stankevich, 2017). Deepening consumer knowledge is vital since 
greater consumer engagement in CE may involve behaviors that change 
their daily routines and lifestyle.

Within consumers, a generational cohort has been arousing interest 
in the most recent research on the circular and sustainable economy: 
Generation Z (Djafarova and Foots, 2022; Michel et al., 2023; Gomes 
et al., 2023). These are young people born between 1997 and 2012, 
representing around 32 % of the world population (WorldBank, 2024) 
and 20 % of the Portuguese population (Pordata, 2023). There are 
several motivations for focusing studies on Generation Z on topics of 
circularity and sustainability: young people from Generation Z are the 
generation that has more accessible access to information since they are 
digital natives, and they have demonstrated that they are more aware of 
environmental problems, they are called green-friendly, those who 
value money more and are more conscious in their consumption choices 
when compared to other generations (Gomes et al., 2023; Ham et al., 
2022; Kaplan, 2020). They make consumption decisions based on 
authenticity, sustainability, and purpose, as well as defend values such 
as diversity, activism, and immediacy. On the contrary, generations X 
(1965–1980) valued stable work and hierarchy; they were loyal to 
traditional brands and valued independence, pragmatism and hard 
work, and Generation Y (1981–1995) sought experiences and person
alization in their consumption and defended values such as collabora
tion, purpose and innovation.

To contribute to narrowing the gap in the relationship between the 
CE and consumers, two research questions arise: i) What is the influence 
of the circular habits of Generation Z consumers on their willingness to 
participate in the CE? and ii) What is the influence of the perceived 
functional value of consuming circular products on your availability to 
participate in CE? Therefore, the objective of this study is to explore the 
willingness of Portuguese Generation Z consumers to participate in the 
CE, with circular habits and the functional value perceived by these 
consumers of circular products being considered as drivers of this 
participation. Five circular habits were considered: recycling, reusing, 
repairing, reducing and circular shopping. The perceived functional 
value of circular products was measured by functional value-quality and 
functional value-price. To this end, a quantitative methodology was 
applied to a sample of 578 Portuguese Generation Z consumers, and a 
research model was proposed and estimated using the Partial Least 
Square (PLS) method.

The results demonstrate that circular habits positively influence the 
perceived functional value of circular products and that this perceived 
functional value influences consumers’ willingness to participate in CE. 
It was also found that there is a positive influence of the relationship 
between circular habits and consumers’ willingness to participate in CE, 
which is mediated by the perceived functional value of circular 
products.

This study makes several contributions. In theoretical terms, firstly, 
it contributes to expanding the scope of application of signalling theory 
by demonstrating that the participation of Generation Z consumers can 
be used as a signal translated by the perceived functional value of the 
consumption of circular products, and not just that consumption of 

products is only flagged if it is expensive or luxury (Gomes et al., 2023). 
Second, it narrowed the gap regarding the need for more information 
about consumer behavior and its role in CE (Camacho-Otero et al., 
2018). Third, it focuses specifically on the relationship between con
sumers and CE, with few studies that do so and explores some drivers of 
consumers’ active participation in CE (Lopes et al., 2023; Vidal-Ayuso 
et al., 2023). Fourth, as far as we know, this is the first study that brings 
together many circular habits. Most existing studies focus on just one or 
two circular habits (e.g. Shevchenko et al., 2023; Maitre-Ekern and 
Dalhammar. 2019). Fifth, this study contributed to a better under
standing of Gen Z’s circular consumer behavior, contributing to the 
literature on generational cohorts. Finally, the results of this study can 
be used strategically in reconfiguring companies’ business models and 
boosting government decision-making within the scope of the CE.

2. Theoretical framework

2.1. Signalling theory

The framework of this study is the Signalling Theory, which allows 
behavior to be described in two dimensions (individuals and companies) 
that have undifferentiated access to information (Connelly et al., 2011). 
In this relationship, the sender of information chooses how to signal the 
information, and the receiver decides how to interpret the received 
signal. Within the scope of social sciences, Signaling Theory has been 
used in several academic studies, namely in the area of green consumer 
behavior (e.g. Ki and Kim, 2022; Cao and Xu, 2023; Waites et al., 2020) 
and circular consumer behavior (e.g. Wang et al., 2020; Gomes et al., 
2022; Morais et al., 2021). When this theory is applied to information 
sent and received about product quality, it becomes interesting to 
explore product signalling, particularly circular products. In the case of 
circular products, information on their quality is ambiguous, and there is 
little consensus among consumers in the pre-purchase phase. It becomes 
even more important when the products are new, when there is little 
information about the products because they are not widely consumed, 
and when consumers are uninformed and have an elastic behavior about 
the quality of the products (Sun et al., 2021). The ultimate objective is 
that quality product signalling reduces information asymmetry and 
uncertainty in consumer behavior and promotes purchase intention 
(Zhang, 2021). Some studies have associated the Signaling Theory with 
the behavior of consuming green products, in which consumers can 
signal that they are willing to buy products with a higher price because 
they associate quality and health benefits with green products (Berger, 
2019; Wang et al., 2020). Especially useful in this study are consumers’ 
perceived functional value of circular products, whether through their 
functional quality-value or functional price-value, which are signals 
that, if well received by issuers, can encourage consumer participation 
in CE. This means that consumer behavior can be changed to support CE 
and that one of the motivations can be through the information they 
receive about the perceived functional value of circular products.

3. Literature review

3.1. Consumer participation in circular business models

The circular business model consists of creating, delivering and 
capturing value within the scope of CE (Elzinga et al., 2020). In addition 
to satisfying customer needs and creating economic value for society, 
organisations create environmental and social value for customers, 
other stakeholders and future generations (Geissdoerfer et al., 2017). 
Circular business models mainly focus on protecting and rationalising 
natural resources and circularising products, materials and waste to 
capture and preserve the greatest possible value (Reike et al., 2018). On 
the contrary, in linear business models, the flow of products, materials 
and waste is unidirectional. The circular business model has changed 
with the inclusion of consumer participation in different processes due 
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to their growing demand burdening the environment and compromising 
future generations (Vidal-Ayuso et al., 2023; Esposito et al., 2018). If in 
the linear model, consumer participation was summarized in the 
“disposal” phase, in linear economic models, consumers are involved in 
different phases from “making” to “discarding”. Thus, consumers are 
engaged in the “make”, “distribute”, “buy”, “reduce”, “reuse” and 
“recycle” phases. In this way, consumers are more aware of the impact of 
their consumption in environmental terms and feel greater re
sponsibility for their actions about the environment and society in 
general (Patwa et al., 2021). In response to the appreciation of consumer 
behavior, companies tend to involve consumers in their circuit in 
different business models, despite the high demands of consumers in 
terms of circularity can be an obstacle to circular production (Patti, 
2017). To achieve this, production must adapt to the demand of circular 
consumers to guarantee greater participation, resulting from greater 
acceptance of CE by consumers (Peronard and Ballantyne, 2019).

3.2. Circular habits

Consumers’ circular habits refer to sustainable consumption prac
tices aligned with the principles of the circular economy, aiming to 
reduce waste and extend the life cycle of products. These habits 
encourage more conscious consumption, minimizing environmental 
impacts and maximizing the efficient use of resources. Consumer de
cisions are strongly influenced by the information they collect and 
assimilate and their education. The information consumers access, 
particularly regarding products, is a driver of CE (Musova et al., 2021a, 
b; Ozanne et al., 2021). This information can be transmitted through 
education and by capturing signals about the quality, availability and 
access to informative product details (Bigerna et al., 2021). The demand 
for products will depend on consumers’ perceptions of them, whose 
characteristics were communicated and triggered bonds in the consumer 
with these products, accepting the market for these products (Confente 
et al., 2020).

Consumers’ pro-sustainable information and environmental con
cerns positively influence circular habits (Gomes and Lopes, 2023). 
Circular habits are actions and behaviors that individuals frequently 
adopt to reduce their environmental impact (Akram et al., 2023). 
Studies have identified circular habits transforming consumers from 
conventional to sustainable behavior (Linder et al., 2022). Some ex
amples of circular habits are recycling packaging and products and 
avoiding disposable or heavily packaged products (Civancik-Uslu et al., 
2021), reducing consumption to what is strictly necessary (Maitre-Ekern 
and Dalhammar, 2019), reusing products such as clothes, bath water, 
product packaging, and repairing to extend their useful life instead of 
discarding them (Cooper and Gutowski, 2017) and purchasing circular 
products (recycled, eco-efficient, repaired, rechargeable and with low 
carbon emissions). The literature suggests that consumers’ adoption of 
circular habits leads to a greater predisposition to participate in CE 
(Testa et al., 2020).

3.3. Perceived functional value of circular products

The perceived value of products by consumers is a competitive 
advantage for companies (Zeithaml et al., 2020) and positively in
fluences consumer satisfaction and loyalty (Devi and Ni Nyoman Kerti, 
2021). Consumers’ perceived value of products becomes a competitive 
advantage by generating differentiation, justifying higher prices, 
increasing consumer loyalty, and strengthening the brand image. 
Companies that understand and meet consumer expectations about 
quality, functionality and sustainability gain an advantage over their 
competitors. Perceived value can be defined as the contribution the 
consumer perceives to achieve their purposes (Prohl and Klei
naltenkamp, 2020). It can encompass several dimensions, such as eco
nomic value and functional value (Sweeneya and Soutarb, 2001). In this 
study, we address the functional value-price and the functional 

value-quality consumers attribute to the consumption of circular prod
ucts. Regarding CE, functional value refers to perceptions of circular 
products’ quality, usefulness, price and performance (Majeed et al., 
2022). Functional value can influence the implementation of a circu
larity system (Fehrer and Heiko, 2021). Value creation in CE is diverse 
and systemic, as it can be shaped by different business models such as 
recycling, reusing and reducing (Ranta et al., 2021). In this way, 
circularization is not a closed and unique process for one company but 
requires the collaboration of other companies to create circular flows of 
materials, creating functional value (Harala et al., 2023). Thus, the 
greater the functional value attributed to circular products by con
sumers, the greater their predisposition to participate in CE (Qasim 
et al., 2019; Kushwah et al., 2019). In this study, two dimensions were 
considered in the functional value of circular products: quality and 
price. The functional value quality of circular products is associated with 
the perceived utility attributed by consumers to circular products, which 
is formulated through their physical performance, durability, function
ality, serviceability, usefulness, and environmentally friendly and is 
normally promoted by the attributes of the products (Mohd Suki, 2016; 
Kianpour et al., 2014). Many consumers of circular products do not only 
evaluate the price when making a purchase decision but also other 
functional attributes and their compositions (namely the ingredients). 
The price functional value of circular products can be described as 
consumers’ perception of the fairness of their price (Alam et al., 2025). 
According to Diller (1997), there are five dimensions in functional 
value-price assessed by consumers: relative price (comparison of prices 
with similar products), reliability (price expectation) and confidence 
(favorable price) in the price, price transparency (fair view of the prices 
charged) and price-quality relationship (balance between price and 
perceived quality). These drivers influence the choice of environmen
tally friendly products, predispose consumers to pay more (Majeed et al., 
2022), and influence consumer behavior (Khan and Mohsin, 2017). In 
this way, we can conclude that consumers’ attitudes will influenced 
circular consumption choices, values e.g. functional, social, epistemo
logical) and habits, influencing their participation in CE.

3.4. Summary of key findings and gaps identified

Table 1 presents the main key findings, authors and gaps identified in 
the literature review for each topic.

4. Formulation of hypotheses

Taking into account the literature review, the following hypotheses 
were formulated: 

H1. The circular habits of a) recycling, b) repairing, c) reusing, d) 
reducing and e) circular purchasing of young Portuguese Generation Z 
positively influence the functional value and price attributed by these 
consumers to circular products.

H2. The circular habits of a) recycling, b) repairing, c) reusing, d) 
reducing and e) circular purchasing of young Portuguese Generation Z 
positively influence the functional value quality attributed by these 
consumers to circular products.

H3. The circular habits of a) recycling, b) repairing, c) reusing, d) 
reducing and e) circular purchasing of young people from the Portu
guese Generation Z positively influence the willingness of these con
sumers to participate in CE.

H4. The circular habits of a) recycling, b) repairing, c) reusing, d) 
reducing, and e) circular purchasing of young people from the Portu
guese generation Z positively influence the willingness of these con
sumers to participate in CE when mediated by the functional value 
attributed by these consumers to circular products.

H5. The circular habits of a) recycling, b) repairing, c) reusing, d) 
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reducing, and e) circular purchasing of young people from the Portu
guese Generation Z positively influence the willingness of these con
sumers to participate in CE when mediated by the functional value 
quality attributed by these consumers to circular products.

H6. The functional value attributed to circular products by young 
Portuguese Generation Z positively influences their willingness to 
participate in CE.

H7. The functional quality value attributed to circular products by 
young Portuguese Generation Z positively influences their willingness to 

participate in CE.

5. Methods

5.1. Sample

The sample for this study was obtained through an online ques
tionnaire, the link to which was made available by the authors on their 
social networks (Facebook and Linkedin) and both contact networks. As 
such, the sample is non-probabilistic and was collected for convenience. 
Responses were obtained between October and December 2023. The 
questionnaire was anonymous, informed consent was obtained from all 
participants, and the purpose of the study was explained. A pre-test was 
conducted with 15 participants (with different sociodemographic 
characteristics) to evaluate the average response time and understand
ing of the questions. This pre-test revealed that, on average, participants 
took around 4 min to respond, and there were no difficulties in under
standing the questions.

The eligibility criterion for participating in the questionnaire is 
young people from Generation Z over 18 years old, that is, between 18 
and 28 years old. To this end, the questionnaire contained the following 
question: (“I declare that I am between 18 and 28 years old - yes or no”). 
If respondents did not meet this condition, the questionnaire ended. If 
they answered affirmatively, they had access to the remaining questions 
in the questionnaire. We received a total of 598 responses, of which 578 
responses met the eligibility criteria. In Portugal, according to data from 
Pordata (2023) around 1.1 million young people belong to Generation Z. 
If we consider an error term of 3 % and a confidence level of 95 %, 1067 
responses would be needed, with fewer responses obtained.

Regarding sociodemographic characterization of the sample, 50.5 % 
are male, 47.8 % are female, and 1.7 % are other. The average age of the 
sample is 23.5 years old, with 19 % between 18 and 20 years old, 74 % 
between 21 and 24 years old and 7 % between 25 and 28 years old. 
Regarding education, 45.7 % have a degree, and 46.7 % have completed 
secondary education. Most participants do not earn any monthly net 
income (58.8 %), 28.4 % have a maximum monthly net income of €750, 
and 4.2 % have between €751 and €1000.

5.2. Research model

Based on the literature review, Fig. 1 shows the research model and 
the hypotheses formulated. The five circular habits (recycling, repairing, 
reusing, reducing and circular purchase) influence consumers’ 
perceived functional value (price and quality) of circular products by 
consumers and their willingness to participate in the circular economy. 
A mediating effect of consumers’ perceived functional value of circular 
products between circular habits and willingness to participate in the 
circular economy was also formulated.

5.3. Data measurement

The questionnaire consists of four groups of questions. The first 
group refers to the sociodemographic characteristics of the participants. 
The second group refers to five circular habits: i) recycling with five 
items, ii) repairing with four items; iii) reusing with six items; iv) 
reducing with five items and v) circular purchases with six items. The 
circular economy is based on the principle of minimizing waste and 
maximizing the efficient use of resources, being guided by the 5 R’s: 
Refuse (manifested in circular purchases), Reduce, Reuse, Recover and 
Recycle. These principles connect directly with the five circular habits, 
promoting sustainable practices in everyday life. These items were 
adapted from Lee et al. (2014) and Ratner et al. (2021). The third group 
referring to perceived value included two dimensions: four functional 
value-quality items and four functional value-price items. This group of 
questions was adapted from Mohd Suki (2016) and Mostaghel and 
Chirumalla (2021). The fourth group of questions relates to the 

Table 1 
Summary of key findings and gaps.

Topic Key Findings Authors Gaps Identified

Consumer 
Participation 
in Circular 
Business 
Models

- Consumers are 
increasingly 
involved in the 
entire life cycle of 
products, not just 
in the disposal 
phase.

- Participation 
covers the phases 
of “making”, 
“distributing”, 
“buying”, 
“reducing”, 
“reusing” and 
“recycling”. - 
Companies need 
to adapt to meet 
the demands of 
circular 
consumers and 
ensure greater 
participation in 
CE business 
model.

Vidal-Ayuso 
et al. (2023), 
Esposito et al. 
(2018), Patwa 
et al. (2021), 
Peronard and 
Ballantyne 
(2019)

- Lack of detailed 
understanding of 
how companies 
can effectively 
encourage 
consumer 
participation at 
different stages of 
the circular cycle.

- Need for more 
studies on the 
barriers 
perceived by 
consumers to 
engage with 
circular business 
models.

Circular Habits - Circular habits 
include recycling, 
reusing, reducing 
consumption and 
purchasing 
circular products 
(e.g., recycled, 
eco-efficient).

- Education and 
access to 
information are 
decisive for the 
adoption of these 
behaviors.

- Pro-sustainability 
information 
positively 
influences the 
adoption of 
circular habits.

Musova et al. 
(2021), Akram 
et al. (2023), 
Linder et al. 
(2022), 
Civancik-Uslu 
et al. (2021)

- Lack of studies 
that empirically 
analyze 
consumers’ 
circular habits.

- Most studies only 
address one or 
two circular 
habits

- The research 
lacks more data 
on the impact of 
awareness 
campaigns on 
changing 
consumer 
behavior.

Perceived 
Functional 
Value of 
Circular 
Products

-Consumers’ 
perceptions of 
quality and price 
influence their 
willingness to 
participate in CE.
- Quality is linked 

to durability, 
performance and 
environmental 
sustainability.

- Price fairness and 
the price-quality 
relationship in
fluence consumer 
choices.

Majeed et al. 
(2022), Fehrer 
and Heiko 
(2021), Qasim 
et al. (2019), 
Kushwah et al. 
(2019)

- Need for more 
research on how 
consumers 
evaluate the cost- 
benefit ratio of 
circular products 
in different cul
tural and eco
nomic contexts.

- Lack of clarity 
about which 
functional value 
attributes 
(quality, price, 
performance) are 
most valued by 
consumers in 
practice.
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willingness of consumers to participate in circular business models and 
consists of six items, adapted from Hao et al. (2020), Ignacio et al. 
(2019) and Rezaei and Ghofranfarid (2018). The second group of 
questions relating to circular habits was measured on a 5-point Likert 
scale of frequency (1 – never to 5 – very often), and the remaining groups 
on a 5-point Likert scale of agreement (1 – completely disagree to 5 – I 
totally agree). The details of the items for each question and scale are 
described in Appendix A.1.

5.4. Data analysis

The data analysis of this study was carried out in five stages. Firstly, a 
statistical analysis was carried out on the items that measure the con
structs included in the research model. Afterwards, a factor analysis was 
carried out, and an exploratory factor analysis (EFA) was implemented 
to divide the items by factors and a confirmatory factor analysis (CFA) to 
evaluate the factor loadings of each construct and the reflective nature 
of the research model (Watkins, 2021). In the third stage, the Partial 
Least Square (PLS) method was applied to the research model. This 
method combines factor analysis with the estimation of linear re
gressions using the Ordinary Least Square method (Hair et al., 2018). 
The PLS method stands out for its flexibility, statistical robustness and 
ability to deal with small samples and non-normal data. Furthermore, its 
ability to model complex relationships and optimize variance explana
tion makes it a powerful tool for analyzing research models (Hair et al., 
2018). Despite its flexibility and applicability to exploratory models, the 
PLS method presents limitations in global adjustment, potential bias in 
estimates and difficulty in confirmatory tests. Furthermore, choosing 
between reflective and formative indicators can significantly impact the 
model results. Poorly specified models can lead to wrong conclusions 
(Hair et al., 2018). It is a method already used by other authors in studies 
on circular consumer behavior, such as Chao and Tai (2023) and Gomes 
and Lopes (2023). The model obtained after applying the PLS method 
was evaluated in terms of convergence, feasibility and discriminant 
validity using the measures proposed by Hair et al. (2018): (i) Cron
bach’s Alpha (Cα > 0.70); (ii) Composite reliability (CR > 0.70); (iii) 
Average Variance Extracted (AVE >0.5) and (iv) discriminant validity 
tested by the Fornell-Larcker criterion. The fifth stage consisted of 
implementing a bootstrap analysis to test the relationships between the 
constructs included in the research model. The implementation of 
bootstrap analysis is essential for testing the relationships between the 
constructs of the research model, as it improves the precision of the 
estimated coefficients, overcomes statistical limitations, reinforces the 
validity of the results and increases the reliability of inferences about the 
model (Alfons et al., 2022).

6. Results

6.1. Descriptive analysis

Table 2 contains a statistical analysis (mean and standard deviation) 
of the items considered in the research model. The results demonstrate 
that participants’ circular habits do not all occur with the same fre
quency. Thus, on average, the most frequent circular habit is repairing 
(M = 3.88), recycling (M = 3.47), reusing (M = 3.38), circular pur
chasing (M = 3.25) and, finally, reducing (2.98). Regarding perceived 
value, the items that generated the greatest agreement among partici
pants were those relating to functional value-quality (M = 3.52). In the 
willingness to participate in the CE construct (M = 3.38), the item that 
generated the greatest agreement was WP5 – “I will support the devel
opment of a circular economy in Portugal”.

6.2. Data analysis

The sample for this study is adequate according to the statistical 
value obtained by applying the Kaiser–Meyer–Olkin test (0.842). The 
results of the implementation of EFA and CFA are included in Appendix 
A.2. The implementation of EFA resulted in the division of items into 
eight factors corresponding to the constructs in the research model. No 
items were deleted. The accumulated variance of the factors is 64.68 %, 
with no factor individually explaining more than 50 % of the total 
variance. As such, the responses have no biases according to the com
mon bias method. The implementation of the CFA demonstrates that all 
items present high confirmatory factor loads (greater than 0.70), and the 
reflective nature of the model was confirmed.

6.3. Measurements of the research model after applying the PLS method

The model obtained after applying the PLS method to the research 
model was evaluated regarding reliability, convergence and discrimi
nant validity (Table 3) according to reference values by Hair et al. 
(2018). The results presented for Cronbach Alpha, Composite Reliability 
and Average Variance Extracted are superior to the reference values (Cα 
> 0.70; CR > 0.70 and AVE >0.50), and as such, the model is convergent 
and reliable. Furthermore, the results of applying the Fornell Larcker 
criterion demonstrate the model has discriminant validity since the 
square root AVE of each construct (in bold on the diagonal of Table 3) is 
greater than the correlations between that construct and all other con
structs in the model.

The quality of the model fit was also evaluated according to measures 
of Hair et al. (2018). The model presents a good fit considering the 
values obtained for the Chi-Square (p = 0.081), Goodness-of-Fit (0.976), 

Fig. 1. Research model. 
Note: Direct effects (→) and mediating effects (→).
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the Comparative Fit Index (0.812), and Standard Root Mean Square 
Residual (0.090). The Variance Inflation Factor (VIF) coefficients were 
used to detect collinearity between independent variables. As all VIFs 
obtained are less than 3, there is low collinearity, that is, a low 

probability of roundness between the variables (Hair et al., 2018). The 
endogeneity of the model obtained after applying the PLS algorithm was 
further evaluated in terms of endogeneity. To this end, the Latent Var
iable Score Approach was applied, which uses the residuals of the latent 
variables to check whether there is a correlation with the error and, if 
necessary, includes a residual latent variable to capture the endogenous 
effect. The results demonstrate that the residuals of the latent variables 
are not related to the model error terms (correlation less than 0.30), and 
as such, endogeneity is not a significant problem (Hair et al., 2018). The 
model obtained was also evaluated regarding the coefficient of deter
mination (R2) and predictive relevance (Stone-Geisser Q2) based on the 
cross-validated redundancy approach. The results demonstrate that the 
model’s independent variables referring to circular habits explain 54.9 
% of the variance of the dependent variable willingness to participate in 
the circular economy, 22.9 % of the functional value-quality variable 
and 22.7 % of the functional price-quality variable (Table 4). Further
more, the model has predictive relevance since the Q2 coefficients are 
greater than zero.

6.4. Estimation of the relationships contained in the research model

Tables 5 and 6 contain the results of the bootstrap analysis, which 
allowed for estimating the direct and mediating relationships between 
constructs established in the research model.

Estimating direct effects (Table 5) between the constructs reveals 
that all circular habits positively influence the functional price value 
attributed to circular products, confirming hypotheses H1a to H1e. 
However, the influence between circular habits and functional value- 
price is not uniform. The circular shopping habit is what most in
fluences the functional value price (β = 0.210), followed by recycling (β 
= 0.147), reusing (β = 0.092), reducing (β = 0.009) and repairing (β =
0.005). Circular habits also positively influence the functional value- 
quality of circular products, confirming hypotheses H2a to H2e. 
Although circular purchasing (β = 0.226) and recycling (β = 0.155) are 
the habits that most influence the functional value-quality of circular 
products (as has already been seen for the functional value-price), there 
is a new intensity of influence of the remaining habits: repairing (β =
0.066), reducing (β = 0.050) and reuse (β = 0.047). It should also be 
noted that circular habits more positively influence the functional value 
quality attributed by consumers to circular products than their func
tional value price.

Table 2 
Descriptive statistics of items.

Constructs Mean Std. Deviation

Recycling 3.47 1.248
REC1 3.66 1.163
REC2 3.67 1.184
REC3 3.83 1.167
REC4 3.13 1.37
REC5 3.04 1.358
Repairing 3.88 1.032
REPAIR1 3.78 1.062
REPAIR2 4.02 0.962
REPAIR3 3.89 0.991
REPAIR4 3.81 1.016
Reusing 3.38 1.13
REUT1 4.06 1.092
REUT2 3.75 1.276
REUT3 1.77 1.191
REUT4 3.00 1.189
REUT5 3.99 1.006
REUT6 3.71 1.033
Reducing 2.98 1.108
REDUCE1 3.31 1.154
REDUCE2 3.05 1.034
REDUCE3 2.91 1.031
REDUCE4 2.90 1.042
REDUCE5 2.75 1.280
Circular Purchase 3.25 1.050
PURCH1 3.04 1.116
PURCH2 3.17 1.037
PURCH3 3.33 1.056
PURCH4 3.11 1.079
PURCH5 3.57 1.031
PURCH6 3.27 0.982
Functional value-quality 3.52 0.834
VF1 3.51 0.837
VF2 3.52 0.816
VF3 3.55 0.819
VF4 3.50 0.821
Functional value-price 3.29 0.879
VPF1 3.21 0.905
VPF2 3.29 0.899
VPF3 3.28 0.820
VPF4 3.37 0.873
Willingness to participate in the CE 3.38 0.897
WP1 3.19 0.961
WP2 3.09 1.000
WP3 3.08 0.948
WP4 3.57 0.818
WP5 3.76 0.774
WP6 3.57 0.879

Table 3 
Model evaluation after applying the PLS method.

Constructs Cα CR AVE Recycling Repairing Reusing Reducing Circular 
Purchase

Functional 
value-quality

Functional 
value-price

Willingness to 
participate in the 
CE

Recycling 0.849 0.894 0.636 0.797 ​ ​ ​ ​ ​ ​ ​
Repairing 0.825 0.881 0.650 0.312 0.806 ​ ​ ​ ​ ​ ​
Reusing 0.717 0.808 0.514 0.528 0.570 0.717 ​ ​ ​ ​ ​
Reducing 0.720 0.816 0.575 0.297 0.366 0.550 0.758 ​ ​ ​ ​
Circular Purchase 0.874 0.905 0.615 0.411 0.423 0.543 0.480 0.785 ​ ​ ​
Functional value- 

quality
0.925 0.947 0.816 0.279 0.218 0.262 0.155 0.319 0.893 ​ ​

Functional value- 
price

0.925 0.947 0.816 0.277 0.179 0.275 0.184 0.313 0.705 0.904 ​

Willingness to 
participate in the 
CE

0.836 0.877 0.548 0.275 0.247 0.284 0.218 0.361 0.700 0.636 0.740

Table 4 
Coefficient of determination and predictive relevance of the model.

R2 Q2

Willingness to participate in the CE 0.549 0.290
Functional value-quality 0.229 0.100
Functional value-price 0.227 0.107
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Furthermore, the results reveal that circular habits are not statisti
cally significant in affecting consumer participation in CE, rejecting 
hypotheses H3a to H3e.

Finally, hypotheses H6 and H7 confirmed that the functional value- 
price (β = 0.259) and the functional value-quality attributed to circular 
products (β = 0.471) positively and significantly influence these con
sumers’ willingness to participate in the CE. This perceived value in
fluence on circular products is more intense regarding functional value- 
quality.

The results of the mediating effects of the perceived value constructs 
between circular habits and the willingness of Portuguese consumers of 
Generation Z to participate in the circular economy are described in 
Table 6. All circular habits positively influence the willingness of Por
tuguese consumers of Generation Z to participate in the circular econ
omy when mediated by functional value-price and functional value- 
quality. Thus, the mediating hypotheses H4a to H4e and H5a to H5e
are confirmed. The circular purchase habit most influences the will
ingness to participate in the CE (β = 0.107), when mediated by func
tional value-quality, followed by the recycling habit (β = 0.073). The 
same happens when mediated by functional value-price.

7. Discussion and implications

7.1. Discussion

Literature on the transition from linear to circular business models 

has grown significantly in recent years, essentially focusing on the role 
of companies and neglecting the contribution of consumers 
(Camacho-Otero et al., 2018). In particular, there is still little informa
tion about the factors that can drive greater consumer participation in 
circular business models. This study contributes to this research gap by 
exploring the influence of circular habits and the perceived functional 
value of circular products by young Portuguese consumers of Generation 
Z on their willingness to participate in CE.

The results demonstrate that circular habits, that is, attitudes and 
behaviors frequently carried out by consumers within the scope of 
circularity, positively influence the perceived value of circular products 
in its two dimensions (functional value price and functional value 
quality). Previous studies have shown that habits can transform con
sumers’ conventional or linear behaviors into sustainable ones with less 
environmental impact (Linder et al., 2022). Recycling and repairing 
habits are the most frequent habits among young Portuguese consumers 
of Generation Z participating in this study, as found by Svensson-Ho
glund et al. (2023). Recycling and repair are among the most studied 
consumer attitudes in various areas of CE, such as electronic products 
(Islam et al., 2021) and textiles (Paço et al., 2021; McNeill et al., 2020; 
Musova et al., 2021a,b). However, recycling and circular purchasing 
habits most positively affect the functional value attributed to circular 
products by consumers in both dimensions (functional value-price and 
functional value-quality), creating more value for the consumer of cir
cular products (Prohl and Kleinaltenkamp, 2020). As such, by influ
encing consumers’ perceived value of circular products, these circular 

Table 5 
Results of direct effects between constructs.

Confidence

Interval

Direct Effects Coefficient T Statistics P Values 2.5 % 97.5 % Hypothesis Support

H1a: Recycling - > VPF 0.147 3.301 0.001 0.055 0.229 Yes
H1b: Repairing - > VPF 0.005 0.113 0.001 0.084 0.080 Yes
H1c: Reusing - > VPF 0.092 1.605 0.009 0.011 0.202 Yes
H1d: Reducing - > VPF 0.009 0.189 0.005 0.092 0.083 Yes
H1e: Circular Purchase - > VPF 0.210 4.996 0.000 0.119 0.277 Yes
H2a: Recycling - > VF 0.155 3.745 0.000 0.076 0.237 Yes
H2b: Repairing - > VF 0.066 1.618 0.006 0.004 0.151 Yes
H2c: Reusing - > VF 0.047 0.835 0.004 0.063 0.150 Yes
H2d: Reducing - > VF 0.050 1.096 0.004 0.130 0.041 Yes
H2e: Circular Purchase - > VF 0.226 5.159 0.000 0.135 0.309 Yes
H3a: Recycling - > WP 0.017 0.514 0.608 0.053 0.078 No
H3b: Repairing - > WP 0.050 1.553 0.121 0.013 0.112 No
H3c: Reusing - > WP 0.021 0.576 0.565 0.097 0.048 No
H3d: Reducing - > WP 0.041 1.157 0.248 0.028 0.110 No
H3e: Circular Purchase - > WP 0.093 2.840 0.005 0.026 0.155 Yes
H6: VPF - > WP 0.259 6.021 0.000 0.176 0.338 Yes
H7: VF - > WP 0.471 10.344 0.000 0.378 0.560 Yes

Note: WP: Willingness to participate in the CE; VF: Functional value-quality; VPQ – Functional value-price.

Table 6 
Results of mediating effects between constructs.

Confidence

Interval

Mediating Effects Coefficient T Statistics P Values 2.5 % 97.5 % Hypothesis Support

H4a: Recycling - > VPF > WP 0.038 2.831 0.005 0.013 0.005 Yes
H5a: Recycling - > VF > WP 0.073 3.471 0.001 0.034 0.008 Yes
H4b: Repairing - > VPF > WP 0.001 0.113 0.910 0.022 0.022 Yes
H5b: Repairing - > VF > WP 0.031 1.581 0.114 0.002 0.001 Yes
H4c: Reusing - > VPF > WP 0.024 1.540 0.124 0.003 0.003 Yes
H5c: Reusing - > VF > WP 0.022 0.828 0.408 0.030 0.001 Yes
H4d: Reducing - > VPF > WP 0.002 0.186 0.853 0.024 0.022 Yes
H5d: Reducing - > VF > WP 0.023 1.076 0.282 0.061 0.019 Yes
H4e: Circular Purchase - > VPF > WP 0.054 3.694 0.000 0.028 0.005 Yes
H5e: Circular Purchase - > VF > WP 0.107 4.663 0.000 0.059 0.005 Yes

Note: WP: Willingness to participate in the circular economy; VF: Functional value-quality; VPQ: Functional value-price.
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habits can increase their satisfaction and loyalty to products (Devi and 
Ni Nyoman Kerti, 2021) and generate competitive advantages for 
companies (Zeithaml et al., 2020). Furthermore, previous studies have 
already demonstrated that the functional value attributed to circular 
products can influence the implementation of a circularity system 
(Fehrer and Heiko, 2021) as in the results obtained in this study. The 
circularization system is an open and collaborative process with other 
stakeholders (consumers, suppliers, companies and government) that 
allows the creation of functional value through circular flows of mate
rials (Harala et al., 2023), which in turn increases consumers’ predis
position to participate in CE (Qasim et al., 2019; Kushwah et al., 2019). 
However, the results demonstrate that circular habits do not directly 
affect consumers’ willingness to participate in CE. However, suppose the 
relationship between circular habits and consumers’ willingness to 
participate in CE is mediated by the functional value-price and the 
functional value-quality. In that case, we find a positive relationship 
between the constructs. These results demonstrate that it is not because 
consumers have frequent circular attitudes that they are more predis
posed to participate in CE, contradicting the results of Testa et al. (2020)
and, as such, creating new knowledge about consumer behavior in CE. 
Consumers must recognize the perceived value of circular products in 
terms of price and quality and then be available to be active agents in CE 
business models (Laukkanen and Tura, 2022; Mostaghel and Chir
umalla, 2021). Therefore, the consumption of circular products must 
create value for consumers through functional value to create consumer 
perceptions of the quality, usefulness, price and performance of circular 
products (Majeed et al., 2022).

7.2. Theoretical implications

Theoretically, this study contributes new knowledge to signalling 
theory and research on the role of the consumer in CE. First, signalling 
theory demonstrates that circular products can be signalled through 
their functional value-price and functional value-quality and that if 
consumers receive these signals well, they can encourage their partici
pation in the CE. Consumers’ perception of the functional value of cir
cular products results from obtaining more information about them, 
particularly in terms of prices and quality, reducing information asym
metry and positively influencing their acceptance of circularity systems 
(Fehrer and Heiko, 2021). This information is signals emitted by com
panies about the perceived usefulness, materialized in the physical 
performance, durability, functionality, serviceability, usefulness, and 
environmentally friendly of circular products (Mohd Suki, 2016; Kian
pour et al., 2014) as well as the reliability and reliability of prices, 
relative prices and price transparency (Diller, 1997). Previous studies 
have shown that green products can have a signalling benefit when 
consumers are willing to pay more for these types of products (Berger, 
2019). Our study demonstrates that the signalling of circular products 
does not have to be through a higher price but through the functional 
value attributed to these products. To our knowledge, this is the first 
study to use the perception of the functional value of circular products as 
a signal to consumers.

Second, the results of this study contribute to narrowing the existing 
gap regarding the need to have more information about consumer 
behavior and their role in CE (Camacho-Otero et al., 2018) for several 
reasons: i) it demonstrates that habits circulars can be antecedents of the 
functional value of circular products and that this functional value 
drives consumer participation in CE; ii) demonstrates that circular 
habits alone do not increase consumer participation in CE but that this 
relationship can be positively affected when mediated by functional 
value price and functional value quality, that is, consumers will only be 
willing to participate in CE if they recognize that there is functional 
value created in the consumption of circular products; iii) as far as we 
know, this is the first empirical study to consider five circular habits of 
consumers, whereas in other studies one or two circular habits were 
considered; iv) contributes to the literature on generation Z consumer 

behavior, which, due to the expressiveness and potential of this gener
ation, can change the most classic paradigms about consumption.

7.3. Practical implications

This study provides valuable practical implications for three key 
audiences: consumers, companies, and policymakers, highlighting how 
they can collectively drive and benefit from the transition to a CE.

For consumers, adopting circular habits is an environmental choice 
and a pathway to making more informed and sustainable purchasing 
decisions. The study suggests that pro-sustainable information and 
environmental concerns significantly influence consumers’ circular be
haviours (Gomes and Lopes, 2023). To support this, consumers must be 
empowered with clear, accessible information about the circularity of 
products, materials, and processes. This includes knowledge about how 
their choices impact the environment across various phases, from 
“making” to “disposing” (Vidal-Ayuso et al., 2023). Enhanced trans
parency enables consumers to engage more meaningfully in CE, making 
informed decisions on reducing waste and conserving resources. Addi
tionally, consumers are more likely to adopt circular behaviors when 
they perceive high functional value in circular products. This includes 
considerations of the products’ durability, reparability, quality, and 
price—factors that, if communicated effectively, can increase willing
ness to participate in CE.

For companies, this study underscores the importance of providing 
accurate and comprehensive information to bridge the information 
asymmetry gap that often hinders consumer participation in CE. Com
panies can create value by signaling the circularity of their products, 
specifically through the communication of functional value, quality, and 
price transparency. Companies can build consumer trust and loyalty by 
focusing on authentically circular products—such as reducing plastic in 
packaging, enhancing product longevity, promoting repair services, and 
ensuring end-of-life product recovery. Clear labeling with product de
tails on materials, ingredients, circular systems, and quality can improve 
consumer confidence. Moreover, offering circular products that are both 
environmentally responsible and economically competitive can position 
companies as leaders in sustainability, ultimately enhancing their mar
ket share. Companies should also invest in consumer education, 
providing the necessary tools and resources that empower individuals to 
engage in circular practices.

For political decision-makers, the findings suggest several opportu
nities to promote circular habits and enhance CE adoption. Policies 
should encourage the public to engage in more sustainable behaviors 
through media campaigns, educational programs, and company col
laborations. Promoting circular habits through the media, schools, and 
businesses can increase public awareness and adoption. Furthermore, 
governments should consider providing financial incentives—such as 
tax benefits and non-refundable funds—for companies that commit to 
circular business models. This would incentivise sustainability and 
support innovation in circular product development. Another key policy 
recommendation is the mandatory inclusion of clear information on the 
circularity of products, especially on labels, so that consumers can easily 
access details on the product’s functional value. Furthermore, inte
grating circular behaviours into educational curricula at all levels—from 
primary to higher education—can instil sustainable consumption pat
terns in future generations.

8. Conclusion

The objective of this study is to explore the influence of the circular 
habits of young Portuguese Generation Z on the functional value 
attributed by them to circular products and on the availability to 
participate in CE, either directly or when the relationship between cir
cular habits and participation in CE is mediated for the functional value, 
price and quality of these products. Furthermore, the influence of the 
functional value of circular products on consumers’ willingness to 
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participate in CE was explored.
The results reveal that consumers’ circular habits positively influ

ence the functional value-price and the functional value-quality of cir
cular products. However, the intensity of influence is not uniform among 
the five circular habits considered. Furthermore, the functional value of 
these products positively influences consumers’ willingness to partici
pate in CE. On the contrary, circular habits do not directly influence 
consumers’ participation in CE, but when this relationship is mediated 
by consumers’ perception of the functional value of products, this 
relationship is positive.

The authors perceive that consumers’ circular habits, such as recy
cling, reuse, and conscious consumption, positively impact how they 
evaluate the functional value of circular products, both in terms of price 
and quality. This suggests that consumers more accustomed to sustain
able practices tend to see greater value in these products. However, the 
authors highlight that this influence is not uniform among the five cir
cular habits analyzed, indicating that not all sustainable behaviors affect 
value perception in the same way. Some habits may generate a positive 
view of the product more effectively than others. Another important 
point is that although perceived functional value increases consumers’ 
willingness to participate in the CE, circular habits alone do not directly 
lead to participation. In other words, being sustainable in their daily 
lives is not enough; consumers will only engage in the CE if they perceive 
that circular products offer fair quality and price. This shows that the 
perception of functional value acts as an essential mediator between 
sustainable habits and effective participation in the CE For the authors, 
this reinforces the importance of companies communicating and deliv
ering real value (both environmental and functional) in their circular 
products to stimulate consumer engagement.

This study has some limitations. Only Portuguese consumers from 
Generation Z participated in this study, the sample being non- 
probabilistic and therefore not representative. To overcome this limi
tation in future studies, it is suggested that a representative sample of 
young Portuguese people from generation Z be obtained. In future 

research, this topic should be further explored, highlighting the points 
observed in this study, namely the non-uniform influence of different 
circular habits on the functional value of circular products and the 
mediating role of perceived functional value in encouraging consumer 
participation in the Circular Economy. It is important to deepen the 
understanding of which specific habits most strongly impact value 
perception and how companies can better communicate both the func
tional and environmental benefits of their circular offerings. It would 
also be interesting to replicate the research model to other generations 
(X and Y), making a comparison of results. As the research was confined 
only to Portugal, it would still be interesting to replicate this study with 
young people from Generation Z in other European countries to explore 
the impact of the sociocultural context on the research model. 
Furthermore, in this study, only circular habits were considered ante
cedents to the perceived functional value of circular products. It would 
be interesting in future studies to consider the impact of personality 
traits on the adoption of circular habits and on the functional value 
attributed to circular products, given that certain personality traits can 
be learned and taught and, as such, drive greater consumer participation 
in the CE.
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Appendix 

A.1. Questionnaire available at: https://drive.google.com/file/d/1GRFBBss01XCut0v2ZvQNPRT-PMqWSVz0/view?usp=sharing.
A.2Results of EFA and CFA.

Factor Loading Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Communalities

Recycling
REC1 0.916 0.873 ​ ​ ​ ​ ​ ​ ​ 0.866
REC2 0.892 0.874 ​ ​ ​ ​ ​ ​ ​ 0.866
REC3 0.571 0.861 ​ ​ ​ ​ ​ ​ ​ 0.836
REC4 0.616 0.745 ​ ​ ​ ​ ​ ​ ​ 0.759
REC5 0.916 0.786 ​ ​ ​ ​ ​ ​ ​ 0.709
Repairing
REPAIR1 0.830 ​ 0.794 ​ ​ ​ ​ ​ ​ 0.779
REPAIR2 0.825 ​ 0.734 ​ ​ ​ ​ ​ ​ 0.793
REPAIR3 0.774 ​ 0.743 ​ ​ ​ ​ ​ ​ 0.751
REPAIR4 0.795 ​ 0.786 ​ ​ ​ ​ ​ ​ 0.703
Reusing
REUT1 0.774 ​ ​ 0.798 ​ ​ ​ ​ ​ 0.749
REUT2 0.739 ​ ​ 0.789 ​ ​ ​ ​ ​ 0.705
REUT3 0.776 ​ ​ 0.784 ​ ​ ​ ​ ​ 0.796
REUT4 0.710 ​ ​ 0.702 ​ ​ ​ ​ ​ 0.706
REUT5 0.777 ​ ​ 0.744 ​ ​ ​ ​ ​ 0.723
REUT6 0.772 ​ ​ 0.791 ​ ​ ​ ​ ​ 0.738
Reducing
REDUCE1 0.766 ​ ​ ​ 0.761 ​ ​ ​ ​ 0.712
REDUCE2 0.703 ​ ​ ​ 0.733 ​ ​ ​ ​ 0.794
REDUCE3 0.798 ​ ​ ​ 0.741 ​ ​ ​ ​ 0.707
REDUCE4 0.747 ​ ​ ​ 0.761 ​ ​ ​ ​ 0.736
REDUCE5 0.794 ​ ​ ​ 0.744 ​ ​ ​ ​ 0.765
Circular Purchase

(continued on next page)
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(continued )

Factor Loading Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Communalities

PURCH1 0.721 ​ ​ ​ ​ 0.724 ​ ​ ​ 0.715
PURCH2 0.794 ​ ​ ​ ​ 0.724 ​ ​ ​ 0.795
PURCH3 0.743 ​ ​ ​ ​ 0.795 ​ ​ ​ 0.771
PURCH4 0.838 ​ ​ ​ ​ 0.771 ​ ​ ​ 0.729
PURCH5 0.771 ​ ​ ​ ​ 0.722 ​ ​ ​ 0.765
PURCH6 0.834 ​ ​ ​ ​ 0.742 ​ ​ ​ 0.718
Functional value-quality
VF1 0.883 ​ ​ ​ ​ ​ 0.818 ​ ​ 0.735
VF2 0.923 ​ ​ ​ ​ ​ 0.832 ​ ​ 0.743
VF3 0.912 ​ ​ ​ ​ ​ 0.831 ​ ​ 0.747
VF4 0.895 ​ ​ ​ ​ ​ 0.831 ​ ​ 0.748
Functional value-price
VPF1 0.889 ​ ​ ​ ​ ​ ​ 0.756 ​ 0.765
VPF2 0.910 ​ ​ ​ ​ ​ ​ 0.748 ​ 0.807
VPF3 0.916 ​ ​ ​ ​ ​ ​ 0.743 ​ 0.827
VPF4 0.857 ​ ​ ​ ​ ​ ​ 0.753 ​ 0.719
Willingness to participate in the CE
WP1 0.782 ​ ​ ​ ​ ​ ​ ​ 0.778 0.726
WP2 0.715 ​ ​ ​ ​ ​ ​ ​ 0.765 0.726
WP3 0.780 ​ ​ ​ ​ ​ ​ ​ 0.722 0.661
WP4 0.855 ​ ​ ​ ​ ​ ​ ​ 0.715 0.647
WP5 0.823 ​ ​ ​ ​ ​ ​ ​ 0.813 0.709
WP6 0.835 ​ ​ ​ ​ ​ ​ ​ 0.781 0.682

Data availability

Data will be made available on request.
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