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ARTICLE INFO ABSTRACT

Keywords: The United Nations and the European Union, as well as other public institutions, are engaged in
Knowledge significant efforts to advance the promotion of the Circular Economy. The dissemination of
Opinion messages regarding such initiatives to the citizens is of great importance, as this is expected to
Circular Economy . . . s
Spai serve as a catalyst for the transition from a linear to a Circular Economy. Therefore, the objective
pain

is to analyse the knowledge and opinion about the Circular Economy in the province of Alicante
(Spain) on a convenience sample and stratified into groups by gender, age, studies and envi-
ronmental behaviour. This analysis will determine whether the efforts to disseminate knowledge
and improve opinion about the Circular Economy are succeeding. The results indicate that there is
an accurate knowledge and good opinion about Circular Economy in the scenario analysed in
Alicante province (Spain), but a lot of work should be done to improve it both through greater
involvement of society and companies, and by publicizing the benefits of the Circular Economy to
the society.

Social factors
Environmental behaviour

1. Introduction

The economy is inextricably linked to the environment. Humans extract useful elements from the environment to generate benefits,
but simultaneously introduce various types of waste that originate in the environment (Common and Stagl, 2008). Since the advent of
the industrial revolution, the prevailing economic model has been the linear economy, otherwise known as the ‘cradle to grave’
approach, which has resulted in a multitude of environmental issues. Consequently, there is an urgent need for a radical transformation
of the global economy that prioritises the protection of ecosystems and the achievement of sustainable development, ensuring the
continued existence of life on Earth in the long term (Acosta et al., 2020). This necessitates the adoption of a novel production model
that integrates the economy, the environment and society in a unified framework (Bradley et al., 2018). This new model should be
non-linear in order to serve as a viable alternative for the guarantee of economic, social and environmental sustainability of territories
(Orjuela, 2019).

It can be reasonably deduced that the optimal method for achieving sustainable development is to implement the concept of the
Circular Economy, otherwise known as the ‘cradle to cradle’ approach (Park et al., 2010). In the 1960s, the pioneering figure in
environmental economics, Professor Kenneth E. Boulding, first defined the concept of the Circular Economy (George et al., 2015) as an
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economy that promotes a cyclical flow for the extraction, transformation, distribution, use and recovery of materials and energy from
products and services available on the market (Stahel, 2016). Consequently, the Circular Economy model strives to achieve a state of
equilibrium between economic growth and sustainable environmental and economic development (EMAF, 2015).

At the institutional level, the United Nations made a commitment to the Circular Economy with the implementation of the 2030
Agenda for Sustainable Development in 2015. This 15-year plan sets out 17 Sustainable Development Goals (SDGs) (UN, 2015), which
are designed to achieve a sustainable future for all.

The European Union established the transition to a Circular Economy as a fundamental objective in 2015 launched its Circular
Economy Action Plan under the slogan "Closing the circle." This plan was renewed in 2020 under the motto "For a cleaner and more
competitive Europe" (EU, 2020). In both instances, the European Union has pledged its commitment to transitioning towards an
economic development model based on the principles of the Circular Economy. This model emphasises a productive and
consumption-focused approach that aims to maintain the value of products, materials and resources within the economy for an
extended period, while minimising the generation of waste (EU, 2018). This EU commitment to the Circular Economy has been ar-
ticulated since 2019 in the European Green Deal (EU, 2019), which represents the EU’s new growth strategy. The primary objective is
to make Europe the first climate-neutral continent by 2050. To achieve this, it is essential to establish a new economic policy based on
the Circular Economy and energy transition.

The implementation of the aforementioned United Nations and European Union commitments in Spain resulted in the approval of
the Spanish Circular Economy Strategy, "Espana Circular 2030", in 2020. This represents the essential strategic and action framework
to facilitate and promote the transition towards a Circular Economy, thereby facilitating the achievement of a sustainable, deca-
rbonised, resource-efficient and competitive economy (MITECO, 2020). The strategy establishes the foundations for a new model of
production and consumption, wherein the value of products, materials, and resources is retained in the economy for an extended
period, the generation of waste is minimised, and those that are unavoidable are utilised to the greatest extent feasible. The strategy is
designed with a long-term vision, which will be achieved through the implementation of successive three-year action plans. These
plans will facilitate the incorporation of necessary adjustments to complete the transition by 2030. Consequently, in 2021, the First
Action Plan for the Spanish Circular Economy was initiated.

As has been illustrated, the transition to a Circular Economy presents a formidable challenge for humanity, necessitating a profound
shift in societal values towards enhanced commitment to sustainable development. Consequently, a considerable number of initiatives
have been pursued at all levels of governance with the objective of advancing towards this goal. This has entailed substantial planning
and financial resources being allocated to this end. However, it is not yet clear to what extent these initiatives by international or-
ganisations and public institutions are reaching the general public, or what vision they have produced in this regard. As indicated by
Van Langen et al. (2021), further investigation is required into the ways in which the concept of the Circular Economy and its
associated transition process are perceived within society. Therefore, this article aims to address the identified gap in the literature by
examining the knowledge and opinion of a specific population towards the Circular Economy. Furthermore, it will analyse both items
by comparing various strata based on socioeconomic variables (gender, age, and education) and environmental behaviour. The results
will indicate where public institutions should concentrate their efforts to enhance people’s knowledge and opinion of the Circular
Economy, thereby facilitating a more harmonious relationship between humanity and the natural environment that will endure into
the future. The future that will provide Circular Economy will not be solely a different model of production and consumption; it will
also be a different society, with a multitude of advantages. These advantages will be environmental, through the protection of the
environment and the reduction of raw material dependence, and socio-economic, through the creation of jobs and the saving of
consumers’ money. However, in order to achieve this, the Circular Economy is implementing changes to the political behaviours of
many countries around the world. To illustrate, the European Union’s principal political objective is to become the first climate-neutral
continent by 2050. This will be achieved through the implementation of the European Green Deal, which will transform the EU into a
modern, resource-efficient and competitive economy. It is imperative that a transition towards a fully clean and Circular Economy be
undertaken in order to achieve this goal.

The following is a description of the structure of the paper. Section 2 presents a review of the relevant literature. Section 3 de-
lineates the methodology employed. Section 4 provides a detailed illustration of the research findings. Section 5 includes a discussion
of the findings. Section 6 outlines the conclusions of the study. Finally, the paper includes a description of the limitations of the study,
an outline of potential avenues for future research, details of data availability, a statement of the contributions made by the authors, a
declaration of interest, acknowledgements and a list of references.

2. Literature review

A comprehensive literature review was conducted using the Web of Science database, employing the search term "Circular
Economy" in conjunction with "Knowledge" and "Opinion."

In terms of the general public’s knowledge of the Circular Economy, the findings of the three articles reviewed indicate a lack of
insight into this subject among the populations under study. Firstly, Liu et al. (2009) observed that residents in China demonstrated a
lack of comprehension regarding the principles of a Circular Economy. Secondly, Korsunova et al. (2021) stated that there is a lack of
knowledge regarding how citizens envisage their role within the Circular Economy. Thirdly, Almulhim and Abubakar (2021) reported
that respondents in Saudi Arabia demonstrated limited comprehension of the concept of the Circular Economy.

In four additional articles, the authors examined the perceptions of the studied populations regarding the Circular Economy,
emphasizing the themes of recycling and sustainability. Firstly, in their study of the Polish population, Smol et al. (2018) found that the
concept of the Circular Economy was primarily associated with the conservation of raw materials and the prevention of waste.
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Secondly, Korsunova et al. (2021) found that young adults in Finland strongly associate the concept of the Circular Economy with
recycling, waste sorting and re-selling/buying second-hand items. Thirdly, Rogers et al. (2021) in England identified that the majority
of respondents (82 %) associated repair activities with the Circular Economy. This may indicate a level of association between repair
and environmental impact or eco-friendly behaviour. Fourthly, although the focus of the study was the agricultural sector, Rotolo et al.
(2022) in Argentina identified a common perception of the concept of the Circular Economy as a more sustainable production and
consumption model.

A review of the literature revealed that only two studies had explored knowledge of the Circular Economy among different age
groups, genders, or based on environmental behaviour. With regard to age, Smol et al. (2018) observed in Poland that younger
generations demonstrated greater familiarity with the concept of the Circular Economy. As for educational level, Liu et al. (2009) in
China discovered that individuals with greater awareness and comprehension of the Circular Economy exhibited a positive correlation
with their educational attainment.

In examining public opinion regarding the Circular Economy, our research yielded two studies that indicated a favourable view
among the populations under investigation. Firstly, Atlason et al. (2017) conducted a study in Denmark to ascertain the preferences of
consumers regarding end-of-life product scenarios. These scenarios were presented as a strategy for transitioning towards a more
Circular Economy. The results indicated that the majority of scenarios were perceived as favourable by consumers, who expressed
satisfaction with a product that could be disposed of in accordance with a beneficial Circular Economy scenario. Secondly, Ali et al.
(2022) conducted a study in Malaysia, which revealed that the perceived benefits were the most important factor influencing the
adoption of the Circular Economy among bank managers.

Moreover, with respect to the analytical stratifications concerning public opinion on the Circular Economy, we have observed a
significant increase in the quantity of studies that can be subjected to review. Three investigations were identified which analyse the
differences of opinion on the Circular Economy stratified by gender. The findings of all three studies indicate that women tend to hold a
more favourable view of adapting to the Circular Economy. Firstly, Atlason et al. (2017) analysed segments in terms of demographic (e.
g. age, gender, education level) and relevant psychographic variables (e.g. environmental awareness). The analysis revealed that
gender was the only significant factor influencing opinion, with women expressing greater preference for all end-of-life scenarios and a
greater willingness to pay a premium price for environmentally friendly products than men. Secondly, Rogers et al. (2021) identified
discrepancies between the genders in opinions about the Circular Economy, specifically in relation to repair. Repair is an essential
aspect of the Circular Economy as it extends the life of products and materials. The study found that women were more inclined to trust
professional repair services than men did. Thirdly, Ali et al. (2022) discovered that in Malaysia, female bank managers played a pivotal
role in the adoption of the Circular Economy.

The outcomes of two studies demonstrated that opinions towards the Circular Economy exhibited age-related variations, with
younger generations displaying more favourable attitudes towards the subject matter. Firstly, Smol et al. (2018) conducted a study in
Poland which revealed that younger generations held more favourable attitudes towards the Circular Economy. This was attributed to
their greater emphasis on waste differentiation and the purchase of recycled and remanufactured goods. Secondly, Ali et al. (2022)
observed that Generation X (aged 19-40) played a pivotal role in the uptake of the Circular Economy due to their more favourable
attitudes towards it.

A growing interest was observed among researchers in analysing the relationship between public opinion on the Circular Economy
and the level of education attained by the population. The results of four separate studies yielded a similar conclusion: there is a
positive correlation between public opinion on the Circular Economy and the level of education. Firstly, Guo et al. (2017) in China
found that the knowledge of the Circular Economy in the study area was limited, with approximately 41 % of respondents indicating
that they had heard of the concept. This was attributed to the lower educational level of the respondents. Furthermore, both Smol et al.
(2018) in Poland and Almulhim and Abubakar (2021) in Saudi Arabia identified a positive correlation between public opinion
regarding the Circular Economy concept and level of education. Ultimately, loannidis et al. (2023) in Greece discovered that as the
level of education rises, so does the willingness to pay a higher price for renewable energy sources, which are regarded by them as a
cornerstone for the transition to a Circular Economy, and their opinion of the public also increases in parallel.

A single study, conducted by Hao et al. (2020) in China, examined the relationship between environmental behaviour, specifically
reuse, and attitudes towards the Circular Economy. The findings indicated that individuals demonstrated a greater inclination to
engage with the Circular Economy when they were willing to pay a premium for environmental benefits.

Finally, most of the researchers made recommendations to governments in order to improve the knowledge and opinion of the
population on Circular Economy and, consequently, to enable a better and faster implementation of it. Lakatos et al. (2016) in Romania
suggested the adoption of measures aimed at increasing the respondents’ awareness of the Circular Economy. Smol et al. (2018) in
Poland recommended increasing some of the main measures adopted by the Polish government to raise awareness on Circular
Economy, such as the distribution of educational materials to lecturers and students, as well as to other target groups such as children,
youth, municipalities, entrepreneurs and officials.Lewandowska et al., 2019 in Poland found that, although society has a correct
understanding of sustainable development and Circular Economy, there is still a need to support further education due to the need for
wider and more intensive implementation of sustainable development in practice. Hao et al. (2020) in China advised that policy
makers should disseminate a positive view of the potential benefits of the Circular Economy for the environment, society and economic
development in society through communication channels and economic instruments as incentives to purchase green products. Virsta
et al. (2020), in Romania, found that a Circular Economy guide provided by the educational authorities for residents and students was
very useful and provided appropriate information for people to understand the urgent need to transition from a linear economy to a
Circular Economy. Korsunova et al. (2021) said that it was generally accepted that governments, municipalities, businesses and cit-
izens all have a role to play in the transition to a Circular Economy. Grodzinska-Jurczak et al. (2022) in Poland showed that
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trustworthy knowledge in action is the main driver for achieving sustainability. Rotolo et al. (2022) in Argentina identified the need to
invest in education and research, identifying citizens/society as the main agent of change. Finally, loannidis et al. (2023) found that
although Greek citizens are aware of the concept and the benefits of the Circular Economy, but additional efforts are needed for its
growth in Greece.

It can be observed that the level of commitment demonstrated by the country’s authorities towards the Circular Economy has a
significant impact on the knowledge and opinions held by a proportion of the population in this regard. Consequently, the recom-
mendations put forth by the majority of researchers were in alignment with the proposition that governmental investment in the
promotion of the benefits of the Circular Economy for society is a prudent course of action.

3. Methods
3.1. Research objective and application

The main objective of this study is to assess both the knowledge and opinion about the Circular Economy in general, as well as
stratified by groups based on gender, age, level of studies and environmental behaviour to find out if there are statistically significant
differences among them. The proposed approach is exemplified by a case study conducted in the province of Alicante in Spain, as
illustrated in Fig. 1.

The province of Alicante is an administrative division of Spain, located in the south-east of the country, with a population of almost
2 million inhabitants (the fourth most populous province in the country). It has an area of 5816 km?, giving a population density of 327
inhabitants/km?. Its economy is based on tourism, mainly "sun and beach’, as it has 254 km of Mediterranean coastline and receives
around 12 million visitors a year, more than half of them from northern Europe.

3.2. Sampling and methodology

A review of the literature revealed no previous study that has analysed all the socio-demographic factors that may influence
knowledge and opinion about the Circular Economy. However, some studies have conducted partial analyses in this area. It is therefore
proposed that both knowledge and opinion about the Circular Economy be subjected to analysis through the application of six research
questions. Moreover, an investigation of potential differences will be conducted across six population strata: gender, age, educational
level and environmental behaviour during the purchase, recycling and reuse processes.

In relation to the knowledge about the Circular Economy, we establish the following six research questions:

K1) Does the knowledge about the Circular Economy differ between people’ gender?

K2) Does the knowledge about the Circular Economy differ among people’ age?

K3) Does the knowledge about the Circular Economy differ among people’ level of studies?

K4) Does the knowledge about the Circular Economy differ according to their environmental behaviour during the purchase?
K5) Does the knowledge about the Circular Economy differ according to their environmental behaviour during the recycling?
K6) Does the knowledge about Circular Economy differ according to their degree of environmental behaviour in reuse?

In relation to the opinion about Circular Economy, we establish six research questions similar to those of the previous case:

01) Does the opinion about the Circular Economy differ between people’ gender?
02) Does the opinion about the Circular Economy differ among people’ age?
03) Does the opinion about the Circular Economy differ among people’ level of studies?

him Construction of the questionnaire.

eliterature review.

eDesign the preliminary questionnaire.

ePre-test.

eDesign the definitive questionnaire.

Application of the questionnaire.
eDefine the population of the study.

eCalculate the sample.

eSpreading questionnaires in internet.
Analysis of the questionnaire.
eStatistical analysis.

eDiscussion.

eConclusions.

Fig. 1. Research model.
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e 04) Does the opinion about the Circular Economy differ according to their environmental behaviour during the purchase?
05) Does the opinion about the Circular Economy differ according to their environmental behaviour during the recycling?
06) Does the opinion about Circular Economy differ according to their degree of environmental behaviour in reuse?

We have defined the following strata within each aspect under analysis:

1) Gender into two groups: Female or Male.

2) Age into four groups: Young (18—35), Middle (36—49); Adult (50—65) and Senior (465).

e 3) Level of studies into three groups: Basic (Primary and Secondary), Medium (High school and Professional) or Superior
(University).

4) Environmental behaviour during the purchase into two groups: Good (they buy the most sustainable) and Poor (they don’t buy
the most sustainable).

5) Environmental behaviour during the recycling into two groups: Good (they separate waste) and Poor (they don’t separate
waste).

6) Environmental behaviour in reuse, measured as the degree of commitment in willingness to pay more for a product made with
recycled materials, in three groups in a Likert scale 1-5: Low (1,2), Medium (3) and High (4,5).

To achieve the objective, we created an anonymous questionnaire with two types of questions: with a 5-point Likert scale response
and with a choice between several options. The survey was divided into three sections, each of which is described in detail in the tables
indicated: the first collects the respondents’ personal data (Table 1), the second aims to assess environmental behaviour (Table 2) and
the third focuses on knowledge (Table 3) and opinion (Table 10) about the Circular Economy.

A convenience sample was employed, given the assumption that this non-probabilistic technique is susceptible to selection bias.
Nevertheless, this is a technique that is widely used in social research, and the results obtained are similar to those obtained from
probability-sampled data (Winton and Sabol, 2022). The sample comprised a total of 330 respondents of people with 18 years or more
from the province of Alicante, which met the sample size proposed by Hair et al. (2010) for studies of this nature, namely 200 in-
terviewers. A comparison with a probability sample size (calculated using the formula of Cochran 1977:n= (N x Z2 x p x @) / ((N-1)
x €2 4+ Z2 x p x q)) for the 1556,401, inhabitants over 18 years old of the province of Alicante in 2021, reveals that a total of 330
interviews would result in a margin of error of 5.4 % with a confidence level of 95 % (p=q=0.5).

A Google Forms questionnaire was distributed via email and social networks to individuals related with the article’s authors and
their academic institution. This approach aligns with the methodology outlined by Perell6 (2009) for conducting self-administered
surveys. The anonymity of respondents was ensured at all times, and the form was accessible between 5 and 12 May 2022.

The Cronbach’s alpha coefficient was calculated at 0.830 in order to assess the reliability of the survey, based solely on responses
pertaining to knowledge and opinion sections. This value is deemed to be within the acceptable range as defined by Nunnally and
Bernstein (1994), who recommend reliabilities of between 0.70 and 0.95.

The surveys were analysed using the free software program R 4.2.0. (R Core Team, 2022). To ascertain whether there were sta-
tistically significant differences in the variables under consideration with respect to gender, age, level of studies and environmental
behaviour, a variety of statistical techniques were employed.

In the case of qualitative variables, the xz test was employed, or, in instances where the value of a group was less than 5 %, the
Fisher Exact Test (FET) was utilised. With regard to questions formulated on a 5-point Likert scale, the U-Mann-Whitney test (for two
groups) or the Kruskal-Wallis test (for three or more groups) was employed.

In order to ascertain whether there are statistically significant differences, a p-value of less than 0.05 was employed when
comparing two groups. However, when evaluating the differences among three or more groups, the Bonferroni correction was utilised,
which implies a p-value of less than 0.016 for three groups and a p-value of less than 0.0083 for four groups.

4. Results

The socio-demographic characteristics of the sample and the real values of the province of Alicante are shown in Table 1. There are
some differences between both due to the way in which the survey was distributed. Firstly, a gender imbalance in favour of women in

Table 1
Socio-demographic values of respondents and population of the province of Alicante.
Respondents Province of Alicante
1. Gender Male 65.5 % 49.5 %
Female 34.5 % 50.5 %
2. Age Young: 18-35 47.2 % 22.6 %
Middle: 36-49 26.7 % 25.6 %
Adult: 50-65 20.5 % 27.7 %
Senior: +65 5.6 % 24.0 %
3. Level of studies Basic (Primary and Secondary) 12.1% 15.1 %
Medium (High school and Professional) 30.9 % 66.0 %
Superior (University) 57.0 % 18.9 %
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Table 2
Respondents groups stratified by environmental behaviour.

Environmental behaviour during the purchase

1. When buying a product, do you look at the material and the labelling of the packaging with which it is made and buy the most sustainable one?

Yes 25.2% No 74.8 %

Environmental behaviour in recycling

2. Do you think the separation of waste is important?

Yes 91.5% No 8.5%

Environmental behaviour in reuse

3. With what degree of commitment would you be willing to pay a higher amount for a product that has been made with recycled materials? (Likert scale 1-5)
Low (Likert 1 and 2) 15.1 % Medium (Likert 3) 37.3% High (Likert 4 and 5) 47.6 %

Table 3
Knowledge about Circular Economy of all respondents.

Qualitative variables (select one option) %

1. Which of the definitions of the Circular Economy best suits your thinking?

- It is an alternative to the linear model of extracting, producing, consuming and throwing away. 5.8 %
- It consists of achieving an economic and productive model in which the value of products, materials and resources is maintained in the economy for as longas  54.5 %
possible, and in which the generation of waste is reduced to a minimum.

- It is a model of production and consumption that implies sharing, renting, reusing, repairing, renewing and recycling existing materials and productsas ~ 21.2 %
many times as possible to create added value.

- It is one in which the available resources, both material and energy, are maximized so that they remain as long as possible in the production cycle. 18.5%
2. The 3 Rs (reduce, reuse and recycle) are the basis of ecological thinking, but the Circular Economy expands them to 7Rs. What do you think are the other 4Rs?
- Renew, resume, retire and repair. 7.3 %
- Renew, recover, repair and redesign. 57.3%
- Reorder, redesign, recirculate and redistribute. 29.4 %
- Reorganize, collect, renew and distribute. 6.1 %
3. Indicate for yourself in which process the cycle of the Circular Economy begins.

- Eco-design. 45.8 %
- Production. 18.5%
- Consumption. 10.3 %
- Recycling. 25.5%

Note: Correct answers are in italics and shading.

the sample (65.5 % of respondents compared to 50.5 % of the province of Alicante). Secondly, an age distribution in the sample that
favours those who use social networks (47.2 % of young people in respondents compared to 22.6 % of young people on the population
of the province of Alicante). Thirdly, a different distribution of the level of education of the respondents in the sample (57.0 % with
high studies) compared to the population of the province of Alicante (66.0 % with medium studies). All this leads us to conclude that
this is an exploratory study and, in consequence, the obtained results are an approximation to reality, since it was not possible to obtain
a sample that would accurately reflect the real distribution of the strata in the province of Alicante.

It is also noteworthy that the three questions in Table 2, which assess three environmental behaviours (in purchase, recycling and
reuse), enabled the formation of different strata according to each of them. This methodology is similar to that employed by Hao et al.
(2020) in China. Following this, a comparison analysis of knowledge and opinion regarding the Circular Economy among the different
strata was conducted for each environmental behaviour.

The initial stratification categorises the respondents into two distinct groups based on their environmental conduct at the time of
purchase (Table 2, question 1). The initial cohort, comprising 25.2 % of respondents, encompasses those who, when purchasing a
product, assess the material and labelling of the packaging and select the most sustainable option. The second group, comprising the
majority of respondents (74.8 %), includes those who do not buy the most sustainable product. This is either because they do not
consider the material or labelling, or if they do, they do not select the most sustainable option.

The second stratification by environmental behaviour also divides the respondents into two groups, but according to their recycling
practices (Table 2, question 2). The majority of respondents (91.5 %) identified waste separation as a priority. The second group,
comprising only 8.5 % of respondents, exhibits a complete lack of concern regarding waste separation.

The third stratification of the respondents by environmental behaviour is based on awareness of reuse. Three groups were identified
based on the degree of commitment to which they would be willing to pay a higher amount for a product made with recycled materials
(answering on a Likert scale from 1-5, from very low to very high) (Table 2, question 3). The first stratum, comprising 15.1 % of
respondents, indicates a low level of commitment by selecting either option 1 or 2 on the Likert scale. The second group, comprising
37.3 % of respondents, demonstrates a medium level of commitment to reuse, as indicated by a rating of 3 on the Likert scale. The third
group, comprising the majority of respondents (47.6 %), exhibits a high level of commitment to reuse, as indicated by selecting either
the 4 or 5 values on the Likert scale.

4.1. Knowledge about circular economy

In order to evaluate the knowledge of the principles of the Circular Economy of the respondents, we presented three questions with



V. Sampedro-Beneyto et al. Futures 164 (2024) 103490

four potential answers (see Tables 3 to 9). Participants were instructed to select the most appropriate option. In the tables of results, we
have highlighted the correct answers in italics and shading to facilitate their identification.

In the initial question, four definitions of the Circular Economy were presented, and participants were asked to evaluate their
knowledge in the event that they selected the definition put forth by the European Union (EU, 2020) that is “Circular Economy consists
of achieving an economic and productive model in which the value of products, materials and resources is maintained in the economy
for as long as possible, and in which the generation of waste is reduced to a minimum”. The second question was designed to assess the
respondents’ knowledge of the Circular Economy by proposing one of the four alternatives representing the 4Rs (renew, recover, repair
and redesign), which, together with the original 3Rs (reduce, reuse and recycle) of ecological thinking, form the 7Rs of the Circular
Economy (Reike et al., 2018). The third question was designed to measure knowledge of the Circular Economy cycle and participants
were presented with four options and asked to identify the process considered the first in the cycle, which is “eco-design” (EU, 2020).

The results of the survey, indicating the respondents’ knowledge of the Circular Economy, are shown in Table 3. In answer to
question 1, which presented a definition of the Circular Economy, over half of the respondents (54.5 %) selected the definition pro-
posed by the European Union. In question two on the 7Rs, 57.3 % of respondents identified the correct answer by adding the new 4Rs.
Furthermore, 45.8 % of respondents correctly answered that eco-design represents the initial phase of the Circular Economy.

The results on knowledge of the Circular Economy, stratified into two groups by gender in Table 4, demonstrate statistically
significant differences only in question 3, where women (53.5 %) exhibit in identifying eco-design as the process that initiates the
Circular Economy a greater degree of accuracy than men (41.7 %). No statistically significant differences are observed in the other two
questions. First, in question 1, which pertains to the identification of the definition of the Circular Economy as set forth by the Eu-
ropean Union (57 % of women and 53.2 % of men correctly identified the definition). Second, in question 2, which refers to the
identification of the correct answer to the four Rs of the Circular Economy (57 % of women and 57.4 % of men successfully identified
the correct answer).

Regarding knowledge of the Circular Economy by age in Table 5, the only statistically significant difference is in question 1, where
the young group has a higher success rate (62.8 %) in identifying the definition of the Circular Economy than the other three age
groups (47.4 % middle, 47.1 % adult and 44.4 % senior). There are no statistically significant differences in the remaining two
questions, indicating a high degree of similarity in the observed results. For instance, in question 2, which pertains to identifying the
appropriate Rs that complete the 7Rs of the Circular Economy, the majority of the four groups provided the correct response (66.7 %
senior, 66.0 % young, 50.0 % middle, and 44.1 % adult). Similarly, in question 3, which determines the initial process of the Circular
Economy, the four groups also selected the correct answer in the same order of age but with varying degrees of intensity (83.3 %
senior, 46.2 % young, 43.2 % middle and 38.2 % adult).

In terms of knowledge of the Circular Economy, stratified by respondents’ studies in Table 6, statistically significant differences
emerge in questions 2 and 3. In question 2, only 35 % of respondents of the basic studies group provided the correct answer to the
additional 4Rs, which completes the 7Rs of the Circular Economy. In contrast, over half of the respondents in the other two studies
groups (64.4 % high and 52.9 % medium) identified the correct answer. In question 3, the high studies group demonstrated the highest
level of comprehension, with the 53.7 % correctly identifying eco-design as the inaugural process of the Circular Economy. In op-
position, the other two studies groups exhibited a significantly lower level of understanding, with 25.0 % of basic and 39.2 % of
medium respondents providing a correct answer. In response to question 1, the three studies groups indicated the EU definition of the

Table 4
Knowledge about Circular Economy stratified by gender.

Gender Female Male

Qualitative variables (select one option) % % 12 df  p-
FET value

1. Which of the definitions of the Circular Economy best suits your thinking? 0.441 3 0.932

- It is an alternative to the linear model of extracting, producing, consuming and throwing away. 5.3 % 6.0 %

- It consists of achieving an economic and productive model in which the value of products, materials and resources is 57.0%  53.2%

maintained in the economy for as long as possible, and in which the generation of waste is reduced to a minimum.

- It is a model of production and consumption that implies sharing, renting, reusing, repairing, renewing and 202% 21.8%

recycling existing materials and products as many times as possible to create added value.

- It is one in which the available resources, both material and energy, are maximized so that they remain aslongas  17.5% 19.0 %

possible in the production cycle.

2. The 3 Rs (reduce, reuse and recycle) are the basis of ecological thinking, but the Circular Economy expands them to 7Rs. Whatdoyou  2.123 0.554

think are the other 4Rs?

- Renew, resume, retire and repair. 9.6 % 6.0 %

- Renew, recover, repair and redesign. 57.0% 57.4%

- Reorder, redesign, recirculate and redistribute. 28.9% 29.6 %

- Reorganize, collect, renew and distribute. 4.4 % 6.9 %

3. Indicate for yourself in which process the cycle of the Circular Economy begins. 4.677 3 0.019*

- Eco-design. 535% 41.7%

- Production. 17.5%  19.0%

- Consumption. 7.9 % 11.6 %

- Recycling. 211% 27.8%

Note: Correct answers are in italics and shading.
*p value < 0.05: statistically significant differences



V. Sampedro-Beneyto et al. Futures 164 (2024) 103490

Table 5
Knowledge about Circular Economy stratified by age.
Age Young Middle  Adult Senior
18-35 36-49 50-65 +65
Qualitative variables (select one option) % % % % x2 df p-
FET value
1. Which of the definitions of the Circular Economy best suits your thinking? 29.330 12 0.004*
- Itis an alternative to the linear model of extracting, producing, consuming and throwing 1.9 % 0.8 % 103% 16.7%
away.
- It consists of achieving an economic and productive model in which the value of products, 62.8% 47.7% 47.1% 444 %

materials and resources is maintained in the economy for as long as possible, and in which the

generation of waste is reduced to a minimum.

- It is a model of production and consumption that implies sharing, renting, reusing, 21.8% 23.9% 17.7%  27.8%
repairing, renewing and recycling existing materials and products as many times as

possible to create added value.

- It is one in which the available resources, both material and energy, are maximized, so 13.5% 21.6 % 27.9% 11.1%
that they remain as long as possible in the productive cycle.

2. The 3 Rs (reduce, reuse and recycle) are the basis of ecological thinking, but the Circular Economy expands them to 7Rs. Whatdoyou  19.802 0.012
think are the other 4Rs?

- Renew, resume, retire and repair. 5.1% 8.0 % 11.8% 5.6 %

- Renew, recover, repair and redesign. 66.0% 500% 44.1% 66.7 %

- Reorder, redesign, recirculate and redistribute. 21.8% 398% 338% 27.8%

- Reorganize, collect, renew and distribute. 7.1 % 2.2% 10.3% 0.0%

3. Indicate for yourself in which process the cycle of the Circular Economy begins. 19.946 0.014
- Eco-design. 46.2% 432% 382% 833%

- Production. 21.2% 12.5% 22.1% 11.1 %

- Consumption. 7.1 % 13.6 % 14.7 % 5.6 %

- Recycling. 256% 30.7% 250% 0.0%

*p value (with Bonferroni correction for 4 groups) < 0.0083: statistically significant differences Note: Correct answers are in italics and shading.

Table 6
Knowledge about Circular Economy stratified by studies.
Studies Basic Medium  Superior
Qualitative variables (select one option) % % % x2 df  p-
FET value
1. Which of the definitions of the Circular Economy best suits your thinking? 2.172 3 0.537
- It is an alternative to the linear model of extracting, producing, consuming and throwing away. 7.5 % 7.9 % 6.9 %
- It consists of achieving an economic and productive model in which the value of products, materialsand ~ 47.5%  50.8 % 52.7 %
resources is maintained in the economy for as long as possible, and in which the generation of waste is
reduced to a minimum.
- It is a model of production and consumption that implies sharing, renting, reusing, repairing, 225% 21.6% 21.8%
renewing and recycling existing materials and products as many times as possible to create added
value.
- It is one in which the available resources, both material and energy, are maximized so that they = 22.5%  19.7 % 18.6 %
remain as long as possible in the production cycle.
2. The 3 Rs (reduce, reuse and recycle) are the basis of ecological thinking, but the Circular Economy expands them to 7Rs. Whatdoyou  20.441 0.002*
think are the other 4Rs?
- Renew, resume, retire and repair. 12.5% 11.8% 3.7 %
- Renew, recover, repair and redesign. 35.0% 52.9% 64.4 %
- Reorder, redesign, recirculate and redistribute. 40.0 % 27.5% 28.2%
- Reorganize, collect, renew and distribute. 125 % 7.8% 3.7 %
3. Indicate for yourself in which process the cycle of the Circular Economy begins. 19.303 6 0.004*
- Eco-design. 25.0% 39.2% 53.7 %
- Production. 150% 22.5% 17.0%
- Consumption. 175% 13.7% 6.9 %
- Recycling. 425% 245% 22.3%

*p value (with Bonferroni correction for 3 groups) < 0.016: statistically significant differences Note: Correct answers are in italics and shading.

Circular Economy as their initial response, with no statistically significant differences observed (52.7 % high, 50.8 % medium and
47.5 % basic).

The stratification of the data into two groups in Table 7 for the three questions of knowledge about the Circular Economy pertaining
to environmental behaviour at the time of purchase reveal no statistically significant differences. In question 1, in both environmental
behaviour groups the majority of respondents answered the EU definition of the Circular Economy correctly (55.5 % poor and 51.3 %
good). In question 2, both environmental behaviour groups demonstrated an enhanced ability to identify the additional 4Rs of the
Circular Economy, with a notable consistency in their responses. However, there was an alternation in the order of the groups, because
the 62.8 % in the good and 55.6 % in the poor gave the correct answer. Finally, in question 3, both environmental behaviour groups
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Table 7
Knowledge about Circular Economy stratified by environmental behaviour during the purchase.
Behaviour group Good Poor
Yes, buy the most sustainable or Not buy the most sustainable. Yes Not
Qualitative variables (select one option) % % 12 df p-value
FET
1. Which of the definitions of the Circular Economy best suits your thinking? 0.768 0.857
- It is an alternative to the linear model of extracting, producing, consuming and throwing away. 6.4 % 5.6 %
- It consists of achieving an economic and productive model in which the value of products, materials and resources ~ 51.3 %  55.5 %
is maintained in the economy for as long as possible, and in which the generation of waste is reduced to a minimum.
- It is a model of production and consumption that implies sharing, renting, reusing, repairing, renewing 24.4%  20.2%
and recycling existing materials and products as many times as possible to create added value.
- It is one in which the available resources, both material and energy, are maximized so that they remainas  17.9 % 18.7 %
long as possible in the production cycle.
2. The 3 Rs (reduce, reuse and recycle) are the basis of ecological thinking, but the Circular Economy expands them to 7Rs. Whatdo  1.440 0.709
you think are the other 4Rs?
- Renew, resume, retire and repair. 6.5 % 7.5%
- Renew, recover, repair and redesign. 628% 556 %
- Reorder, redesign, recirculate and redistribute. 26.9 % 30.2 %
- Reorganize, collect, renew and distribute. 3.8% 6.7 %
3. Indicate for yourself in which process the cycle of the Circular Economy begins. 3.321 0.345
- Eco-design. 46.1% 456 %
- Production. 154% 194 %
- Consumption. 154% 88%
- Recycling. 231% 26.2%
*p value < 0.05: statistically significant differences Note: Correct answers are in italics and shading.
Table 8
Knowledge about Circular Economy stratified by environmental behaviour during recycling.
Behaviour group Good Poor
Yes, it separates waste or Not separate waste Yes Not
Qualitative variables (select one option) % % 12 df p-value
FET
1. Which of the definitions of the Circular Economy best suits your thinking? 1.583 0.681
- It is an alternative to the linear model of extracting, producing, consuming and throwing away. 6.2 % 0%
- It consists of achieving an economic and productive model in which the value of products, materials and resources ~ 54.5%  56.0 %
is maintained in the economy for as long as possible, and in which the generation of waste is reduced to a minimum.
- It is a model of production and consumption that implies sharing, renting, reusing, repairing, renewing 21.3%  20.0%
and recycling existing materials and products as many times as possible to create added value.
- It is one in which the available resources, both material and energy, are maximized so that they remainas  18.0%  24.0%
long as possible in the production cycle.
2. The 3 Rs (reduce, reuse and recycle) are the basis of ecological thinking, but the Circular Economy expands them to 7Rs. Whatdo  0.329 0.963
you think are the other 4Rs?
- Renew, resume, retire and repair. 7.2% 8.0 %
- Renew, recover, repair and redesign. 57.4%  56.0%
- Reorder, redesign, recirculate and redistribute. 29.2 % 32.0%
- Reorganize, collect, renew and distribute. 6.2 % 4.0 %
3. Indicate for yourself in which process the cycle of the Circular Economy begins. 1.207 3 0.751
- Eco-design. 46.3 % 40.0 %
- Production. 187%  16.0%
- Consumption. 9.8% 16.0 %
- Recycling. 252%  28.0%

*p value < 0.05: statistically significant differences Note: Correct answers are in italics and shading.

identified eco-design as the initial process of the Circular Economy. However, neither of them had a majority of correct answers, with
almost identical values (46.1 % good and 45.6 % poor).

As with the preceding question, no statistically significant differences are identified when the data were stratified into two groups
for any of the three questions of knowledge about the Circular Economy based on environmental behaviour at the recycling stage
(Table 8). In question 1, both environmental behaviour groups answered correctly to the EU definition of the Circular Economy in a
majority and in a similar manner (56.0 % poor and 54.5 % good). In question 2, both environmental behaviour groups demonstrated
an enhanced ability to identify the additional 4Rs of the Circular Economy, with a notable consistency in their responses. However,
there was an alternation in the order of them, with 57.4 % in good and 56.0 % in poor. Finally, in question 3, both environmental
behaviour groups identified eco-design as the first process of the Circular Economy, but neither of them correctly answered more than
half of the questions (46.3 % good and 40.0 % poor).

In the final stratification of knowledge about the Circular Economy based in environmental behaviour in reuse and showed in
Table 9, statistically significant differences emerge among the three groups in questions 1 and 3. In both cases, the order of behaviour is
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Table 9
Knowledge about Circular Economy stratified by environmental behaviour in reuse.
Behaviour group Low Medium  High
Degree of commitment in willingness to pay more for a product made with reused materials lor2 3 4or5
(Liker scale)
Qualitative variables (select one option) % % % FET p-
value
1. Which of the definitions of the Circular Economy best suits your thinking? 16.040 0.012*
- It is an alternative to the linear model of extracting, producing, consuming and throwing 10.0% 1.7% 7.3%
away.
- It consists of achieving an economic and productive model in which the value of products, 46.0%  50.0 % 60.4 %
materials and resources is maintained in the economy for as long as possible, and in which the
generation of waste is reduced to a minimum.
- It is a model of production and consumption that implies sharing, renting, reusing, 16.0% 27.6% 18.3 %
repairing, renewing and recycling existing materials and products as many times as possible
to create added value.
- It is one in which the available resources, both material and energy, are maximized so that 28.0% 20.7% 14.0 %
they remain as long as possible in the production cycle.
2. The 3 Rs (reduce, reuse and recycle) are the basis of ecological thinking, but the Circular Economy expands them to 7Rs. Whatdo  9.626 0.132
you think are the other 4Rs?
- Renew, resume, retire and repair. 14.0 % 7.9 % 3.4 %
- Renew, recover, repair and redesign. 44.0 % 57.3% 62.9 %
- Reorder, redesign, recirculate and redistribute. 38.0% 28.7 % 26.8 %
- Reorganize, collect, renew and distribute. 4.0 % 6.1 % 6.9 %
3. Indicate for yourself in which process the cycle of the Circular Economy begins. 20.321 0.002*
- Eco-design. 300% 44.0% 51.8%
- Production. 38.0 % 17.2% 13.4%
- Consumption. 2.0% 12.1 % 11.6 %
- Recycling. 30.0 % 26.7 % 23.2%

*p value (with Bonferroni correction for 3 groups) < 0.016: statistically significant differences Note: Correct answers are in italics and shading.

identical. In response to question 1, which presents the definition of the Circular Economy as outlined by the European Union, re-
spondents from each environmental behaviour group demonstrated a high level of comprehension providing the correct answer
(60.4 % high, 50 % medium and 46 % low). With regard to question 3, which concerns the correct selection of eco-design as the initial
stage of the Circular Economy, the environmental behaviour groups are again ordered in a similar manner (high 51.8 %, medium 44 %
and low 30 %). Finally, in question 2, while the majority of the groups concur with the 4Rs that supplement the 7Rs of the Circular
Economy, no statistically significant differences were observed. However, the order of responses of the environmental behaviour
groups remained consistent with the previous analysis (high 62.9 %, medium 57.3 % and low 44.0 %).

4.2. Opinion about circular economy

In order to ascertain the prevailing opinions on the subject of the Circular Economy, we proposed three questions (Tables 10 to 16).
In two of the questions (1 and 3), respondents were invited to rate five items on a five-point Likert scale, ranging from 1 (strongly
disagree) to 5 (strongly agree). In the remaining question 2, they were presented with four alternatives and asked to select the one that

Table 10

Opinion about Circular Economy of all respondents.
Quantitative variables (Likert scale 1-5) Mean
Qualitative variables (select one option) %
1. 1. Evaluate the influence of the following items for a transition to the Circular Economy.
- Financial support. 3.99
- Transportation of materials. 3.77
- Social support. 4.35
- The extension of the useful life of the products. 4.31
- The willingness of the companies to its implementation. 4.37
2. What is in your opinion the main reason why we should make a transition towards a Circular Economy?
- Due to the increase in demand for raw materials and the scarcity of resources. 23.0 %
- To avoid a greater amount of garbage in the seas. 17.0 %
- To reduce climate change as much as possible. 58.5 %
- To start new business models. 1.5%
3. Indicate the importance for you of incorporating the following aspects of the Circular Economy into our lifestyle to facilitate the transition to it.
- Reduce the consumption. 4.06
- Reuse everything that can have a second life. 4.45
- Repair electronic devices. 4.08
- Recycle all waste. 4.42
- Acquire products with recycled and recyclable packaging. 4.30

10
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best reflected their opinion. In the first question, respondents were asked to indicate the extent to which they believed a number of key
factors would influence the transition to a Circular Economy. These included financial support, transportation of materials, social
support, the extension of product lifespans and the willingness of companies to implement such a transition. Respondents were asked
to rate the influence of each factor on a Likert scale, with 1 indicating no influence and 5 indicating a very high level of influence. In the
second question, respondents were invited to identify the main reason for the transition towards a Circular Economy, with four options
presented for their consideration. In the third question, we sought to ascertain the perceived importance of integrating specific aspects
of the Circular Economy into one’s lifestyle, with the aim of facilitating the transition towards a Circular Economy. This was evaluated
on a Likert scale, with responses ranging from 1 (not important) to 5 (very important).

The results of the respondents’ opinions are presented in Table 10. In question 1, all the aspects surveyed are considered important
for making the transition to a Circular Economy. The most important aspects, in order of priority, were the willingness of companies to
implement the necessary changes (4.37), social support (4.35) and the extension of the useful life of products (4.31). The remaining
two options were of slightly lesser importance: financial support (3.99) and the transportation of materials (3.77). In response to
question 2, which examines the motivations for adopting a Circular Economy, over half of the respondents (58.5 %) cited the reduction
of climate change as their primary reason. An additional 23 % identified an increase in demand for raw materials and a scarcity of
resources as a key driver, while 17 % opted to avoid a greater accumulation of waste in the oceans. Only 1.5 % selected the devel-
opment of new business models as their rationale. Question 3 assesses the importance of incorporating different aspects of the Circular
Economy into our lifestyles. The majority of respondents considered all aspects to be important, but in the following order of priority:
reuse everything you can have a second life (4.45), recycle all waste (4.42), purchase products with recycled and recyclable packaging
(4.30), repair electronic devices (4.08), and reduce consumption (4.06).

The results presented in Table 11 show statistically significant gender-based differences in responses to the opinion about Circular
Economy, with the most pronounced discrepancies evident in questions 1 and 2. In question 1, statistically significant differences
emerge in two items, with men attributing greater importance to the influence on the transition to a Circular Economy than women.
Firstly, men were more likely than women to value not only financial support (4.11 vs 3.76), but also the transport of materials (3.94
vs. 3.43). In question 2, statistically significant differences between gender groups can be observed. The primary reason for adopting a
Circular Economy, as identified by both groups, was to reduce climate change. However, men demonstrated greater support for this
rationale than women (62.5 % vs. 50.9 %) did. Finally, in question 3, there are no statistically significant differences between genders
groups with regard to the importance of incorporating certain aspects of the Circular Economy into their lifestyle in order to facilitate
the transition. The majority of responses exceeded a value of 4, with the exception of one instance. The most significant response for
male group was to recycle all waste, with a mean value of 4.46. In contrast, the most important response for female group was to reuse
any item that can have a second life, with a mean value of 4.50.

With regard to the respondents’ opinions on the Circular Economy by age in Table 12, it can be observed that statistically sig-
nificant differences between age groups are evident in only one item of question 3, which pertains to the reduction of consumption as
an aspect of the Circular Economy to be incorporated in the lifestyle to facilitate the transition to it (senior 4.61, young 4.21, middle
3.94 and adult 3.71). The most crucial element to integrate into our lifestyle in order to facilitate the transition to a Circular Economy is
the recycling of all waste, which was rated 4.47 by the young group, 4.36 by the middle group, and 4.89 by the senior group.
Additionally, the reuse of materials that can be repurposed is identified as a significant factor by the adult group, with a rating of 4.35.
When examining the influence of various factors on the transition to a Circular Economy, as assessed in question 1, no statistically
significant differences emerge across age groups, with the majority of ratings exceeding 4. The most crucial factors marked in young
and adult groups were the willingness of companies to implement the transition (4.56 and 4.17, respectively), while for middle and

Table 11
Opinion about Circular Economy stratified by gender.
Gender Female Male
Quantitative variables (Likert scale 1-5) Mean Mean U Mann-Whitney p-value
Qualitative variables (select one option) % % FET p-value
2. 1. Evaluate the influence of the following items for a transition to the Circular Economy.
- Financial support. 3.76 4.11 10.306 0.010*
- Transportation of materials. 3.43 3.94 9.247 0.000*
- Social support. 4.32 4.36 11.919 0.585
- The extension of the useful life of the products. 4.34 4.30 11.953 0.622
- The willingness of the companies to its implementation. 4.37 4.37 12.251 0.932
2. What is in your opinion the main reason why we should make a transition towards a Circular Economy? 7.869 0.041*
- Due to the increase in demand for raw materials and the scarcity of resources. 28.1 % 20.4 %
- To avoid a greater amount of garbage in the seas. 17.5% 16.6 %
- To reduce climate change as far as possible. 50.9 % 62.5 %
- To start new business models. 3.5% 0.5 %
3. Indicate the importance for you of incorporating the following aspects of the Circular Economy into our lifestyle to facilitate the transition to it.
- Reduce the consumption. 3.99 4.10 11.364 .220 0.220
- Reuse everything that can have a second life. 4.50 4.42 11.954 0.611 0.611
- Repair electronic devices. 4.11 4.06 11.794 0.504
- Recycle all waste. 4.34 4.46 11.518 0.257
- Acquire products with recycled and recyclable packaging. 4.22 4.34 11.532 0.287

*p value < 0.05: statistically significant differences.
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Table 12

Opinion about Circular Economy stratified by age.
Age Young Middle Adult Senior

18-35 36-49 50-65 +65

Quantitative variables (Likert scale 1-5) Mean Mean Mean Mean H Kruskal-Wallis p-value
Qualitative variables (select one option) % % % % FET p-value
1. Evaluate the influence of the following items for a transition to the Circular Economy.
- Financial support. 4.08 4.05 3.98 4.17 4.678 0.322
- Transportation of materials. 3.88 3.86 3.62 3.69 8.156 0.086
- Social support. 4.28 4.28 4.03 4.33 11.925 0.018
- The extension of the useful life of the products. 4.43 4.17 4.25 4.22 3.974 0.410
- The willingness of the companies to its implementation. 4.56 4.26 4.17 4.15 11.045 0.026
2. What is in your opinion the main reason why we should make a transition towards a Circular Economy? 14.338 0.080
- Due to the increase in demand for raw materials and the scarcity of resources. 21.8 % 21.6 % 20.6 % 50.0 %
- To avoid a greater amount of garbage in the seas. 141 % 21.6 % 19.0 % 11.1%
- To reduce climate change as much as possible. 63.5 % 55.7 % 57.4 % 333 %
- To start new business models. 0.6 % 1.1% 2.9% 5.6 %
3. Indicate the importance for you of incorporating the following aspects of the Circular Economy into our lifestyle to facilitate the transition to it.
- Reduce the consumption. 4.21 3.94 3.71 4.61 18.007 0.001*
- Reuse everything that can have a second life. 4.46 4.40 4.35 4.88 7.002 0.135
- Repair electronic devices. 4.08 4.00 4.01 4.67 8.319 0.081
- Recycle all waste. 4.47 4.36 4.26 4.89 8.145 0.086
- Acquire products with recycled and recyclable packaging. 4.37 4.14 4.25 4.72 6.739 0.150

*p value (with Bonferroni correction for 4 groups) < 0.0083: statistically significant differences

Table 13

Opinion about Circular Economy stratified by studies.
Studies Basic Medium Superior
Quantitative variables (Likert scale 1-5) Half Half Half H Kruskal-Wallis p-value
Qualitative variables (select one option) % % % FET p-value
1. Evaluate the influence of the following items for a transition to the Circular Economy.
- Financial support. 3.85 4.05 3.99 1.413 0.493
- Transportation of materials. 3.40 3.73 3.87 3.543 0.170
- Social support. 3.95 4.26 4.47 7.217 0.027
- The extension of the useful life of the products. 4.22 4.16 441 2.969 0.227
- The willingness of the companies to its implementation. 4.13 4.34 4.44 1.867 0.393
2. What is in your opinion the main reason why we should make a transition towards a Circular Economy? 12.315 0.041
- Due to the increase in demand for raw materials and the scarcity of resources. 12.5% 27.5% 22.9%
- To avoid a greater amount of garbage in the seas. 30.0 % 20.6 % 12.2 %
- To reduce climate change as far as possible. 57.5% 50.0 % 63.3 %
- To start new business models. 0.0 % 2.0 % 1.6 %
3. Indicate the importance for you of incorporating the following aspects of the Circular Economy into our lifestyle to facilitate the transition to it.
- Reduce the consumption. 3.63 3.96 4.21 8.367 0.015*
- Reuse everything that can have a second life. 4.38 4.38 4.49 0.491 0.782
- Repair electronic devices. 4.15 3.95 4.13 1.444 0.486
- Recycle all waste. 4.30 4.36 4.48 0.557 0.757
- Acquire products with recycled and recyclable packaging. 4.28 4.23 4.35 0.890 0.641

*p value (with Bonferroni correction for 3 groups) < 0.016: statistically significant differences

senior respondents the social support reason was of paramount importance (4.28 and 4.33, respectively). In reference to question 2,
which inquires as to the primary motivation for transitioning to a Circular Economy, the young, middle, and adult groups indicated a
preference for the reduction of climate change as the most significant factor (63.5 %, 55.7 %, and 57.4 %, respectively). In contrast, the
senior groups identified the increasing demand for raw materials and the scarcity of resources as the primary reason (50.0 %).
With reference to the respondents’ opinions on the Circular Economy stratified by their studies in Table 13, only question 3
demonstrates statistically significant differences. This question assesses the reduction of consumption as a component of the Circular
Economy in our lifestyle, with the objective of facilitating the transition to it. The superior studies group assigned greater importance
to this aspect (4.21) than the medium (3.96) and the basic (3.63) studies groups. The most crucial aspect of the Circular Economy to
integrate into our lifestyle in order to facilitate its transition was consistent across three groups: the reuse of all materials with the
potential for a second life (4.49 for the superior studies group and 4.38 for the medium and basic studies groups). No statistically
significant differences are observed among the three groups in questions 1 and 2. In question 1, the most important item for a transition
to the Circular Economy differed for all three groups. For basic studies group, this was extending the useful life of products (4.22). For
medium studies groups, it was the willingness of companies to implement it (4.34). And, for superior studies group, it was social
support (4.47). With regard to question 2, all three groups identified the reduction of climate change as the most important reason for
transitioning to a Circular Economy, with the following order of priority of studies groups: 63.3 % superior, 57.5 % basic and 50.0 %
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Table 14

Opinion about Circular Economy stratified by environmental behaviour during the purchase.
Behaviour group Good Poor
Yes, buy the most sustainable or Not buy the most sustainable. Yes No
Quantitative variables (Likert scale 1-5) Mean Mean U Mann-Whitney p-value
Qualitative variables (select one option) % % FET p-value
1. Evaluate the influence of the following items for a transition to the Circular Economy.
- Financial support. 3.82 4.04 8.852 0.074
- Transportation of materials. 3.81 3.75 9.714 0.871
- Social support. 4.24 4.38 8.942 0.168
- The extension of the useful life of the products. 4.26 4.33 9257 0.379
- The willingness of the companies to its implantation. 4.22 4.42 8667 0.067
2. What is in your opinion the main reason why we should make a transition towards a Circular Economy? 3.191 0.346
- Due to the increase in demand for raw materials and the scarcity of resources. 20.5 % 23.7 %
- To avoid a greater amount of garbage in the seas. 11.5% 18.7 %
- To reduce climate change as much as possible. 66.7 % 56.0 %
- To start new business models. 1.3% 1.6 %
3. Indicate the importance for you of incorporating the following aspects of the Circular Economy into our lifestyle to facilitate the transition to it.
- Reduce the consumption. 4.05 4.06 9.616 .220 0.759
- Reuse everything that can have a second life. 4.46 4.44 9.628 611 0.750
- Repair electronic devices. 3.92 4.13 8.592 0.074
- Recycle all waste. 4.45 441 9.620 0.740
- Acquire products with recycled and recyclable packaging. 4.45 4.25 8.649 0.071

*p value < 0.05: statistically significant differences

Table 15

Opinion about Circular Economy stratified by environmental behaviour during recycling.
Behaviour group Good Poor
It does separate waste or It does not separate waste Yes No
Quantitative variables (Likert scale 1-5) Mean Mean U Mann-Whitney p-value
Qualitative variables (select one option) % % FET df p-value
1. Evaluate the influence of the following items for a transition to the Circular Economy.
- Financial support. 4.01 3.80 3.290 0.229
- Transportation of materials. 3.75 3.92 3.543 0.540
- Social support. 4.34 4.36 3.703 0.784
- The extension of the useful life of the products. 4.32 4.20 3.530 0.485
- The willingness of the companies to its implantation. 4.35 4.56 3.314 0.208
2. What is in your opinion the main reason why we should make a transition towards a Circular Economy? 7.307 0.053
- Due to the increase in demand for raw materials and the scarcity of resources. 21.3% 44.0 %
- To avoid a greater amount of garbage in the seas. 16.7 % 20.0 %
- To reduce climate change as far as possible. 60.4 % 36.0 %
- To start new business models. 1.6 % 0.0 %
3. Indicate the importance for you of incorporating the following aspects of the Circular Economy into our lifestyle to facilitate the transition to it.
- Reduce the consumption. 4.06 4.04 3.772 220 0.925
- Reuse everything that can have a second life. 4.46 4.32 3.564 611 0.525
- Repair electronic devices. 4.10 3.80 3.278 0.215
- Recycle all waste. 4.42 4.44 3.745 0.863
- Acquire products with recycled and recyclable packaging. 4.31 4.16 3.315 0.222

*p value < 0.05: statistically significant differences

medium.

No statistically significant differences can be identified between the two stratified categories on environmental behaviour at the
time of purchase in their opinions regarding the Circular Economy across the three questions in Table 14. In question 1, the majority of
responses exceed a value of 4. With regard to the influence of this item on the transition to a Circular Economy, the extension of the
useful life of products is rated the highest in the good environmental behaviour group (4.26). Conversely, in the poor environmental
behaviour group, the highest value was assigned to the willingness of companies to implement the aforementioned measures (4.42). In
question 2, both environmental behaviour groups identified reducing climate change as the main reason for transitioning towards a
Circular Economy, with 66.7 % in the good and 56.0 % in the poor. Finally, in question 3, both environmental behaviour groups
identified reuse as the aspect of the Circular Economy that facilitates the transition to it most effectively (4.45 good and 4.41 poor).

The analysis revealed no statistically significant differences in opinion between the two groups stratified according to environ-
mental behaviour during recycling about the Circular Economy in Table 15. In question 1, the willingness of the companies to
implement it was the most influential item for a transition to the Circular Economy in both environmental behaviour groups (4.56 good
and 4.35 poor). In question 2, the two environmental behaviour groups proffered disparate reasons for the transition towards a
Circular Economy: 60 % of the good environmental behaviour group identified the reduction of climate change as a primary objective,
whereas 44 % of the poor environmental behaviour group recognised the increase in demand for raw materials and the scarcity of
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Table 16
Opinion about Circular Economy stratified by environmental behaviour in reuse.

Behaviour group Low Medium  High

Degree of commitment in willingness to pay more for a product made with reused materials (Liker 1 or 2 3 4or5

scale)

Quantitative variables (Likert scale 1-5) Mean Mean Mean H Kruskal- p-
Wallis value

Qualitative variables (select one option) % % % FET p-

value

1. Evaluate the influence of the following items for a transition to the Circular Economy.

- Financial support. 3.60 4.03 4.08 7.739 0.021

- Transportation of materials. 3.28 3.87 3.84 15.041 0.001*

- Social support. 3.84 4.41 4.44 15.621 0.000*

- The extension of the useful life of the products. 3.70 4.35 4.40 17.761 0.000*

- The willingness of the companies to its implantation. 4.02 4.42 4.45 8.790 0.012*

2. What is in your opinion the main reason why we should make a transition towards a Circular Economy? 6.898 0.330

- Due to the increase in demand for raw materials and the scarcity of resources. 220% 25.0% 22.0 %

- To avoid a greater amount of garbage in the seas. 24.0% 121% 18.3 %

- To reduce climate change as much as possible. 50.0% 62.0% 58.5 %

- To start new business models. 4.0 % 0.9 % 1.2%

3. Indicate the importance for you of incorporating the following aspects of the Circular Economy into our lifestyle to facilitate the transition to it.

- Reduce the consumption. 3.48 4.04 4.25 21.373 0.000*

- Reuse everything that can have a second life. 4.10 4.47 4.54 10.592 0.005*

- Repair electronic devices. 3.80 4.02 4.21 6.253 0.044

- Recycle all waste. 4.08 4.44 4.51 9.357 0.009*

- Acquire products with recycled and recyclable packaging. 3.52 4.37 4.49 31.734 0.000*

*p value (with Bonferroni correction for 3 groups) < 0.016: statistically significant differences

resources as a key driver. Lastly, in question 3, the lifestyle factor that most facilitates the transition to the Circular Economy was the
reuse of items that can be repurposed, with a score of 4.46 for the good environmental behaviour group. For the poor environmental
behaviour group, the optimal solution was to recycle all waste, with a score of 4.44.

In the final stratification by environmental behaviour in reuse, an analysis of the respondents’ opinions about the Circular Economy
in Table 16 reveals statistically significant differences among the three groups in the majority of items from questions 1 and 3. In
question 1, statistically significant differences were observed in four items, exhibiting a strikingly similar pattern of behaviour. The
findings suggest that the importance given to the influence of the items on the transition to a Circular Economy increases with the level
of environmental behaviour in reuse. The medium and high environmental behaviour groups exhibited two items with the same
maximum influence: social support (4.41 and 4.45, respectively) and the willingness of the companies to implement it (4.41 and 4.45,
respectively). Additionally, the group with a low behaviour deemed the willingness of companies to implement it as the most pivotal
factor, albeit with diminished influence (4.02). Question 3 reiterated the same preceding environmental behaviour as question 1: the
significance of integrating specific elements into our lifestyle to facilitate the transition to the Circular Economy is proportional to the
level of environmental behaviour in reuse. All environmental behaviour groups identified the reuse of items with the potential for a
second life as the most crucial aspect to incorporate into our lifestyle in order to facilitate the transition to a Circular Economy, with the
following values per group: high 4.54, medium 4.47 and low 4.10. Finally, an analysis of question 2 reveals no statistically significant
differences among the three environmental behaviour groups with regard to the main reason for transitioning towards a Circular
Economy. Furthermore, the majority of respondents from the three environmental behaviour groups concur that the principal reason

Table 17
Fulfilment of the research questions of Knowledge about Circular Economy.

Research questions Table number  Answers Answer to research
with SSD* question
to

interview
questions
Yes No
K1  Does the knowledge about the Circular Economy differ between people’ gender? 4 1 2 No
K2  Does the knowledge about the Circular Economy differ among people’ age? 5 1 2 No
K3  Does the knowledge about the Circular Economy differ among people’ level of studies? 6 2 1 Yes
K4  Does the knowledge about the Circular Economy differ according to their environmental 7 0 3 No
behaviour during the purchase?
K5  Does the knowledge about the Circular Economy differ according to their environmental 8 0 3 No
behaviour during the recycling?
K6  Does the knowledge about Circular Economy differ according to their degree of environmental 9 2 1 Yes

behaviour in reuse?

*SSD = statistically significant differences.

14



V. Sampedro-Beneyto et al. Futures 164 (2024) 103490

for transitioning to a Circular Economy was to mitigate climate change to the greatest extent possible with the next values: 62.0 % in
medium, 58.5 in high and 50.0 % in low.

5. Discussion

This section presents a separate discussion of knowledge and opinions about the Circular Economy in the case study of the province
of Alicante (Spain), not only for the total number of respondents, but also in terms of the stratification carried out. It should be noted
that the strata are considered to have different positions in terms of knowledge and opinion if, in the set of responses for each stratum,
the majority are those with statistically significant differences.

In order to analyse the six research questions regarding knowledge about the Circular Economy, we have devised a system of
evaluating their veracity based on three key questions. We consider a research question to be confirmed if it meets the criterion of
statistically significant differences across at least two of the aforementioned questions (see Table 17).

Conversely, the analysis of the six research questions concerning opinion about Circular Economy involves the examination of
eleven items for each one. We consider that the confirmation of a hypothesis is determined by the presence of six or more statistically
significant differences on the analysed items (Table 18).

5.1. Knowledge about circular economy

In terms of knowledge regarding the concept of the Circular Economy, the findings indicate that slightly over half of the re-
spondents were able to correctly identify the definition of the Circular Economy as set forth by the EU, as well as the additional 4Rs that
complete the 7Rs of the Circular Economy. Nevertheless, slightly less than half of the respondents indicated that eco-design represents
the initial phase of the Circular Economy, which was deemed to be the correct answer. Therefore, the average knowledge of the
Circular Economy in the respondents of the province of Alicante is superior to that observed by Liu et al. (2009) in China and Almulhim
and Abubakar (2021) in Saudi Arabia. However, this knowledge requires further enhancement through the efforts of the relevant
authorities. The majority of respondents of the province of Alicante got the correct definition of Circular Economy provided by the
European Union. This finding corroborates the perspective put forth by Smol et al. (2018) in Poland and Rétolo (2022) in Argentina,
which emphasises the paramount importance of maintaining the value of products in the economy over an extended period.
Furthermore, these discovers are in accordance with those of Smol et al. (2018) in Poland and Korsunova et al. (2021) in Finland with
regard to the minimisation of waste.

Two of the three responses pertaining to the K1 research question demonstrate no statistically significant discrepancies among
respondents from the Alicante province. Furthermore, this data indicates that there is no notable discrepancy in the comprehension of
the Circular Economy between genders (Table 17).

The results in Table 17 indicate that only statistically significant differences appear in one of the three answers given regarding the
K2 research question. Consequently, the findings suggest that the knowledge about the Circular Economy does not differ among the
respondents of different age groups in the respondents of the province of Alicante. This discover is at odds with the results reported by
Smol et al. (2018), who observed that younger generations in Poland demonstrated greater familiarity with the concept of the Circular
Economy.

In regard to research question K3, there are statistically significant differences in two of the three responses. Therefore, knowledge
of the Circular Economy differs according to the level of study in the respondents of the province of Alicante (Table 17). This
discrepancy is attributable to an increase in the level of knowledge as the level of studies was higher in the three questions asked
(Table 5), corroborating the same pattern observed by Liu et al. (2009) in China. However, in the initial question, related to the
definition of the Circular Economy, statistically significant differences were not evident. In consequence, it would be beneficial to

Table 18
Fulfilment of the research questions of Opinion about Circular Economy.

Research questions Table number  Answers Answer to research
with SSD* question
to

interview
questions
Yes No
O1  Does the opinion about the Circular Economy differ between people’ gender? 11 3 8 No
02  Does the opinion about the Circular Economy differ among people’ age? 12 1 10 No
03 Does the opinion about the Circular Economy differ among people’ level of studies? 13 1 11 No
04  Does the opinion about the Circular Economy differ according to their environmental behaviour 14 0 11 No
during the purchase?
O5  Does the opinion about the Circular Economy differ according to their environmental behaviour 15 0 11 No
during the recycling?
06  Does the opinion about Circular Economy differ according to their degree of environmental 16 8 3 Yes

behaviour in reuse?

*SSD = statistically significant differences.
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implement initiatives that enhance the understanding of the Circular Economy among individuals with a basic or medium level of
education.

The three questions on knowledge of the Circular Economy in the research questions K4 and K5 do not demonstrate statistically
significant differences. Consequently, the knowledge about the Circular Economy does not differ according to environmental
behaviour during the purchase and recycling in the respondents of the province of Alicante (Table 17).

Nevertheless, it can be confirmed that there is a correlation between knowledge of the Circular Economy and environmental
behaviour in reuse. This is evidenced by the statistically significant differences observed in two of the three responses of the research
question K6 (Table 17). Furthermore, the three responses exhibited a consistent pattern of behaviour across groups, with greater
knowledge of the Circular Economy associated with more environmentally responsible reuse practices (Table 9). It can thus be
deduced that initiatives designed to raise knowledge levels regarding the Circular Economy should prioritise those individuals
exhibiting low levels of reuse.

5.2. Opinion about Circular Economy

We will commence this section by offering commentary on the elements that emerge as particularly notable in light of the general
opinion of those interviewed in the province of Alicante on matters pertaining to the Circular Economy. Firstly, the item that most
influences the transition to the Circular Economy was the willingness of companies to implement it, which is in line with the findings of
Ali et al. (2022) in Malaysia, who identified perceived benefits as the most important factor in promoting the adoption of the Circular
Economy. This was also supported by the findings of Atlason et al. (2017) in Denmark, where users expressed high satisfaction with a
product that could be disposed of according to a favourable Circular Economy scenario. Secondly, the primary motivation for tran-
sitioning towards a Circular Economy was the reduction of climate change to the greatest extent possible (58.5 %). Thirdly, the most
significant aspect of the Circular Economy that could be integrated into our daily lives to facilitate its transition was the reuse of items
that can be repurposed. However, the importance of repair was also highlighted, as evidenced by Rogers et al. (2021) in England, who
identified repair activities as a crucial aspect of the Circular Economy.

The results indicate that there are statistically significant differences in only three of the eleven items related to the research
question O1. Consequently, the data suggested that there is no significant difference in opinion about the Circular Economy by gender
between men and women in the respondents of the province of Alicante (Table 18). This contrasts with the findings of Atlason et al.
(2017) in Denmark, Rogers et al. (2021) in England and Ali et al. (2022) in Malaysia, which indicated that women held more positive
views than men.

In general, the young and senior groups hold more favourable opinions than the middle and adult groups. However, only in one of
the eleven responses to the O2 research question (Table 18) do statistically significant differences emerge. Therefore, there are no
significant differences in opinion about the Circular Economy according to age in the respondents from the province of Alicante.
However, the results obtained in this study contradict those reported by Smol et al. (2018) in Poland and Ali et al. (2022) in Malaysia,
where the younger generation expressed a higher opinion of the Circular Economy.

The O3 research question evidence that ten of the eleven responses exhibit no statistically significant differences. Consequently, the
opinion on the Circular Economy does not differ according to the level of study of the respondents in the province of Alicante
(Table 18). However, a slight increase with level of studies was observed in all of them. The results obtained are in accordance with
those reported by Guo et al. (2017), Smol et al. (2018) in Poland, Almulhim and Abubakar (2021) in Saudi Arabia and Ioannidis et al.
(2023) in Greece. These studies similarly identified a positive relationship between the opinion about the Circular Economy and the
level of studies. However, in the present case, the relationship could not be confirmed statistically.

The eleven items pertaining to opinion towards the Circular Economy in research questions O4 and O5 do not exhibit any sta-
tistically significant differences. Therefore, in both cases, can be stated that there is no significant difference in opinion regarding the
Circular Economy according to the environmental behaviour of respondents in the province of Alicante with regard to purchase and
recycling (Table 18).

In contrast, in the research question O6 there are statistically significant differences in eight of the eleven responses. Consequently,
it can be derived that the opinion about Circular Economy of the respondents in the province of Alicante differs according environ-
mental behaviour in reuse. This finding corroborates the result obtained by Hao et al. (2020) in China, which revealed that the
willingness of people to participate in the Circular Economy is higher in those who are willing to pay more for the environment. The
result of this hypothesis is analogous to that of the knowledge research question (K6), thus the recommendation is identical and should
be to concentrate the programmes to enhance the opinion of the Circular Economy in those who reuse infrequently.

6. Conclusions

The principal conclusions that can be derived from the analysis of the findings of the research conducted in the province of Alicante,
Spain, on the impact of social factors and environmental behaviour on the knowledge and opinion about the Circular Economy are as
follows.

Firstly, it is notable that over half of the population surveyed demonstrated an accurate understanding of the Circular Economy.
Nevertheless, it is evident that there is a necessity for enhancement in the knowledge base of individuals who have attained only a basic
or medium level of education, as well as those whose environmental conduct with regard to reuse is relatively limited.

Secondly, with regard to the opinion of the analysed population on the Circular Economy, it can be asserted that the involvement of
both companies and society is essential for the transition to the Circular Economy to be achieved. This transition should be primarily
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oriented towards mitigating the problem of climate change. Consequently, many aspects of the Circular Economy should be incor-
porated into our lifestyles in a significant manner. Among these characteristics, the reuse of items with the potential for a second life,
the purchase of products with recycled and recyclable packaging, and the recycling of all waste materials stand out as particularly
noteworthy. In addition, the opinion about Circular Economy of the population analysed in which low environmental behaviour in
reuse should be improved.

Finally, it can be stated with certainty that, although there is a good knowledge and a high level of accuracy in the opinions
expressed about the Circular Economy in the scenario analysed in the province of Alicante (Spain), a great deal of work remains to be
done to enhance it. This should be achieved through a greater involvement of society and companies, as well as through the
dissemination of information about the benefits of the Circular Economy for society at large. It is thus recommended that future efforts
should be made to advance towards the creation of a more sustainable and environmentally conscious society.

6.1. Limitations of the study

The principal limitation of the research is that it is an exploratory study, as the sampling method employed was convenience
sampling. As a result, there is a potential for selection bias, with a greater representation of younger individuals and females.
Nevertheless, the results indicate trends in this field, and as such, they must be interpreted. Consequently, this study can be used as a
foundation for further research, with the aim of proposing alternative policies that could enhance the understanding and attitudes
towards the Circular Economy among diverse groups within a country. In addition, the survey instrument did not include an option for
respondents to indicate that they were unsure of the answer to a given question. Consequently, respondents may have been compelled
to select an answer that was not the most accurate or informed, particularly if they lacked sufficient knowledge on the subject matter.

6.2. Future research directions

It would be advantageous for future research to prioritise the attainment of greater representativeness of the analysed population
through the utilisation of probability sampling, with the objective of extrapolating the results to the population of the province of
Alicante. Furthermore, it would be beneficial to develop the capacity to expand and further specify the characteristics that define the
environmental behaviours under examination.
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