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Abstract: This study investigates the perceptions and practices of Portuguese higher educa-
tion students regarding the circular economy (CE), emphasising their knowledge, attitudes,
and behaviours toward sustainable resource management. Carried out by the Working
Group on Circular Economy and Waste Management of the Portuguese Sustainable Cam-
pus Network (RCS), the research used an online survey targeting students from 20 higher
education institutions (HEIs), resulting in 400 responses. The findings indicate that while
students generally hold positive views of the CE, their understanding of its practical ap-
plications, such as waste reduction and resource efficiency, remains limited. Only a small
proportion of students reported exposure to CE-related topics in their curriculum, revealing
a gap in academic integration. This study also identifies significant demographic variations
in CE awareness and practices, influenced by factors such as age, field of study, and em-
ployment status. These insights underscore the need for HEIs to strengthen CE education
and actively involve students in hands-on sustainability initiatives, fostering a generation
equipped to drive the transition toward a circular economy.

Keywords: circular economy (CE); sustainability education; higher education institutions
(HEIs); environmental awareness; student engagement; sustainable campus network (RCS)

1. Introduction
It is recognised worldwide that the current consumption model is unsustainable in

the long term [1,2]. The linear model of production follows a take–make–dispose approach,
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rapidly extracting raw materials that cannot be replenished. Some critical raw materials
remain in constant demand, while waste and pollution continue to grow [3]. The circular
economy (CE) emerges as an alternative. It offers the possibility of circulating products
and materials, limiting the consumption of energy and raw materials, eliminating waste
and pollution, and regenerating nature by mimicking the characteristics and dynamics
of biological ecosystems [3–5]. In addition, the CE has been considered a way to achieve
the 2030 Agenda for Sustainable Development Goals for Sustainable Development [6,7] to
accelerate the environmental and economic goals across various sectors [3], and has been
considered a key pillar of the European Green Deal [8]. The transition to the CE is complex
and requires the engagement and participation of several actors. This transition must be
supported by institutions that prepare future leaders and citizens to be more aware and
engaged, such as higher education institutions (HEIs) [9,10], drivers of technological and
societal progress through research, discovery, and knowledge creation. In addition, HEIs
can mobilise policymakers, stakeholders, and business leaders to learn, think, and act differ-
ently [11]. Through teaching and learning, research and student actions, and procurement
decisions [12], but also gathering stakeholders from both public and private sectors [11],
HEIs can contribute to the proper knowledge, attitude, and perception and, therefore, to
creating a blooming CE in society. Thus, HEIs are primarily strategic agents that must
support the principles of the CE through their teaching activities, with teaching about the
CE being a relevant topic among teaching activities, as highlighted by Serrano-Bedia and
Perez-Perez [11]. However, there is still limited information on the competencies that need
to be changed in HEIs’ curricula [11] and the competencies acquired by higher education
students. Environmental awareness and perception of knowledge among higher education
students are crucial because they are encouraged to change their behaviour towards en-
vironmentally sustainable action [13]. Environmental awareness of individuals includes
the effect of environmental sustainability on health, ecosystems, and economic and social
development [14]. This awareness is essential for driving actions toward sustainable devel-
opment and the CE. Yang et al. [15] considered that an established long-term interactive
relationship and positive attitudes toward CE products are created when higher education
students’ environmental awareness is built on the CE. HEIs can undertake educational
awareness actions, projects, and curricula to encourage behaviour change toward social and
environmental responsibility and the CE. Ribeiro et al. [16] concluded that simply establish-
ing initiatives does not guarantee increased student awareness of sustainable development.
This finding has important implications for university managers and higher education
decision-makers aiming to improve students’ understanding of sustainable development.

Few studies examine higher education students’ perceptions of the CE. Recently, Alves
et al. [17] conducted a study on students’ knowledge, attitudes, and behaviour regarding
the CE in selected Portuguese HEIs. However, they did not examine the relationship
between knowledge, attitudes, and factors such as gender, age, level of study, field of study,
or familiarity with CE concepts and practices. In a study related to solid waste manage-
ment, Owojori et al. [13] concluded that there is a rural–urban divide in the transition to
sustainable development among HEIs. This study showed that raising awareness and
integrating environmental education into participatory programs are effective strategies for
transitioning to a CE-focused HEI. Yang et al. [15] analysed data from 443 higher education
students in Taiwan and Thailand to examine the environmental concern and awareness,
relationship quality with CE products, and attitudes, identifying factors that influence
students’ purchase intentions for CE products. They concluded that trust, commitment,
and identification with CE products are key factors influencing higher education students’
purchase intentions, contributing to environmental sustainability. Based on this, more
detailed information is necessary about (i) the knowledge, attitudes, and behaviours related
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to CE concepts; (ii) whether knowledge of the CE is a predictor of CE behaviours; and
(iii) practices adopted by HEIs’ students to promote the CE. Accordingly, this study aims to
learn about higher education students’ perceptions of the CE, extending the CE knowledge
in Portuguese HEIs.

2. Materials and Methods
2.1. Data Collection

The data collection instrument was a questionnaire developed by the Working Group
on Circular Economy and Waste Management (WGCEWM) of the Portuguese Sustain-
able Campus Network (RCS). Established in 2018, the RCS is a collaborative academic
network focused on addressing sustainable development challenges. Its objectives include
mobilising the academic community, developing sustainable strategies for HEIs, foster-
ing cooperation among members, and promoting joint sustainability initiatives. Despite
its informal nature, the RCS achieved a milestone in 2019, with most Portuguese HEIs
committing to sustainability [18,19]. The network engages in activities such as meetings
and conferences, and it has established 10 thematic Working Groups to drive cooperation
on various sustainability themes, including the CE. The WGCEWM is committed to an
education that addresses the new challenges of a circular society, seeking solutions to
reduce and eliminate waste and making campus activities and supply chains more circular.
The goal is to transform the economy and support HEIs in responding to the challenges of
our planet.

The questionnaire received prior approval from an Ethics Committee and included a
free informed consent form. This form explicitly stated that all collected data would remain
anonymous and confidential, with use solely for academic purposes, and that participation
was voluntary. Approval was also obtained from the students’ HEIs. Conducted online via
EUSurvey, the questionnaire was available from October 2023 to May 2024. The survey link
was distributed to students at 20 HEIs through email.

The questionnaire was divided into four thematic sections. The introductory section
concerns the socio-demographic characterisation of the sample. The second section of
questions deals with the students’ perceptions and attitudes towards the CE and sustain-
able management of waste and resources. The third section deals with the competencies
developed by HEIs, their role, and measures on the campus. The last sections deal with
students’ perspectives on the circular economy and waste management (CEWM) in future
employment. Most questions are multiple-choice, with only one option to select, but some
allow for selecting multiple options from a predefined list. Some questions were structured
in a matrix format to capture various data points. A five-point Likert scale was used for
specific questions to measure agreement with explicit statements, ranging from total rejec-
tion to full acceptance. A Likert scale was used as it is considered the best measurement
scale for assessing an individual’s attitude towards an issue [20].

The questionnaire is available in Appendix A.

2.2. Data Analysis

Statistical analysis was conducted using SPSS software (version 29.0). Initially, de-
scriptive statistical methods were applied to the data. All statistical tests were conducted
with a significance level set at 0.05 (alpha). Likert scale questions were treated as ordinal
data, with responses coded from 1 to 5. Descriptive statistics focused on the median and
interquartile range (IQR) to capture the central tendency.

Differences in respondents’ academic degree (D), gender (G), age (A), scientific area
(S), and student status—worker or non-worker (W)—were analysed using non-parametric
tests, following confirmation of non-normality through the Kolmogorov–Smirnov and
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Shapiro–Wilk tests. Groups with fewer than 5% of respondents were excluded from this
analysis. The Mann–Whitney U test was employed to determine if there were significant
differences between the distributions of two groups for a specific factor. The Kruskal–Wallis
test was used to compare distributions across three or more groups. Since these tests do
not identify which groups differ significantly, multiple comparisons were conducted when
significant differences were detected. Figure 1 and Figure 7 were obtained from Gephi
open-source software (version 0.10). Gephi is capable of visualising all types of networks.
The tool allows the graphical representation of a network diagram to be spatialised. This is
achieved through analytical principles implemented in the software [21,22]. Gephi software
is particularly suited to networks with node properties, where the latter are key-value pairs
associated with each node or link [22].
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3. Results and Discussion
3.1. Sample Characterisation

Portuguese HEIs are divided into two subsystems: universities and polytechnic insti-
tutes, which can be public or private. There are 28 universities (14 public and 14 private)
and 20 polytechnic institutes (15 public and 5 private) [23]. The questionnaire was dis-
tributed to seven universities and nine polytechnic institutes, and 400 responses were
obtained. Table 1 presents the characterisation of students from various HEIs involved
in this research. Most responses (83%) came from students attending polytechnic HEIs.
The respondents were 53% female, 44% male, and 3% either preferred not to disclose their
gender or did not identify with the gender binary. Most of the students surveyed were
between 18 and 21 years old (58%), 18% were over 30 years old, 17% were between 22
and 25 years old, and only 7% were between 26 and 30. According to the results, 78% of
students dedicated themselves exclusively to their course (non-workers), while 22% also
worked (workers). About 74% of the students attended one of the undergraduate courses
in both subsystems, while the rest attended vocational higher education courses (VHECs)
(12%), a master’s degree (10%), a PhD (3%), or a postgraduate degree (1%). Most students
surveyed were born in Portugal (88%).
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Table 1. Sample characterisation (n = 400).

Variable Category Percentage Variable Category Percentage

Gender

Female 53.0

Age

17–21 58.0
Male 44.0 22–25 17.0
Other 3.0 26–30 7.0

>30 18.0

Education level or grade

VHEC * 12.0

Place of birth

Portugal 88.0
Undergraduate 74 Other countries 12.0

Master 10.0
PhD 3.0

Postgraduate 1.0

Portuguese HE subsystem
Polytechnic

Institute 83.0
Student status

Non-worker 78.0

University 17.0 Worker 22.0
* VHEC—Vocational HE Courses.

Table 2 reveals the students’ areas of knowledge. The most represented areas are
‘Engineering, Manufacturing and Construction’ (24%), ‘Business Administration and Law’
(16%), ‘Arts and Humanities’ (14%), and ‘Health and Welfare’ (11%). Respondents from the
remaining areas correspond to less than 10% of the answers in each area of knowledge.

Table 2. Students’ areas of knowledge considering the International Standard Classification Education
(ISCE).

Variable Category Percentage

Area of knowledge

Information and Communication Technologies 6.5
Engineering, Manufacturing, and Construction 24.0
Health and Welfare 10.5
Education 6.5
Agriculture, Forestry, Fisheries, and Veterinary 6.5
Social Sciences, Journalism, and Information 3.5
Natural Sciences, Mathematics, and Statistics 6.8
Business, Administration, and Law 16.0
Architecture 4.0
Environment 0.5
Arts and Humanities 13.5
Services 1.7

The areas of ‘Social Sciences, Journalism and Information’, ‘Environmental Studies’,
‘Architecture’, and ‘Services’ were excluded from the statistical analysis presented in the
following sections, as they accounted for less than 5% of the sample. For the same reason,
responses for the gender categorised as ‘Non-binary’ and ‘I prefer not to answer’ were
not considered. Additionally, PhD and postgraduate degrees were not included in the
‘Grade’ category.

3.2. Students’ General Knowledge and Attitudes on the Circular Economy

In section two of the questionnaire, the students’ general understanding of the CE was
assessed by combining questions based on a five-point Likert scale (Questions 8, 11, and
12), and selecting one of several statements on the concept of the CE (Question 9) and a
question that allowed several answer options (Question 10).

Regarding the students’ understanding of the CE concept, Question 10 allowed
multiple-choice answers: higher education, Internet, radio and/or TV, family and friends,
and none. Figure 1 represents the different combinations of answers selected by students,
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where each link represents two answers selected together. The visualisation obtained with
the Gephi software facilitates the non-linear process of discovering information, focusing on
the visualisation of the network that connect the nodes in order to highlight the information
that stands out from the other elements [22]. Most respondents, 74%, chose one option,
while the remaining 26% chose more than one option. Of the respondents who chose
more than one answer, 64% selected two options, 26% selected three, and 10% chose four
answers. In Figure 1, the width of each connection represents the frequency with which
each pair was selected (the thickness of the lines is directly proportional to the number
of answers). The more frequent combinations were pairs among ‘Higher education’ and
‘Internet’. This multiple-choice question revealed that most students came into contact
with the concept of the CE in an academic environment, followed by the Internet, radio,
TV, and ads. As expected, and similarly to the studies conducted by Dewi, Arfani, and
Herawan [24], Antovska-Mitev and Drangovska [25], and Alves et al. [17], students’ leading
sources of information on the concept of the CE were academia and the Internet. Dewi,
Arfani, and Herawan’s study [24] reveals equal percentages for these two sources, and
Alves et al. [17] show that social media is the primary source. In contrast, the present study
demonstrates that academia is students’ primary source of information. The answers also
showed a significant percentage of students who have never heard about the CE (26%).
Regarding HE students’ lack of knowledge of the concept of the CE, the Portuguese study
by Alves et al. [17] indicates similar values. Other studies present lower percentages [24]
and higher percentages for the lack of knowledge of HE students on the CE concept [13,26].

In Question 8, the students were asked to identify their level of knowledge of the
concept of the CE (Figure 2). These results show that 41% of respondents stated they had
sufficient (enough) knowledge of the CE; 17% stated they had very high knowledge (4%)
or high knowledge (13%). However, 27% stated they did not have sufficient knowledge,
and 15% stated they did not know (null) the concept of the CE. Question 8’s median is
two, and the IQR is one. The median value for the older age group (over 30 years) and the
scientific areas ’Business, administration, and law’ and ‘Agriculture, Forestry, Fisheries,
and Veterinary’ is three. These results align with those of the study conducted by Alves
et al. [17] on university students in Portugal, confirming that Portuguese HE students
have a low to moderate level of understanding of the concept of the CE. These outcomes
highlight the importance of integrating CE and sustainable development topics into the
curricula of different courses at HEIs [27,28].

Sustainability 2025, 17, 3279 6 of 24 
 

Regarding the students’ understanding of the CE concept, Question 10 allowed mul-
tiple-choice answers: higher education, Internet, radio and/or TV, family and friends, and 
none. Figure 1 represents the different combinations of answers selected by students, 
where each link represents two answers selected together. The visualisation obtained with 
the Gephi software facilitates the non-linear process of discovering information, focusing 
on the visualisation of the network that connect the nodes in order to highlight the infor-
mation that stands out from the other elements [22]. Most respondents, 74%, chose one 
option, while the remaining 26% chose more than one option. Of the respondents who 
chose more than one answer, 64% selected two options, 26% selected three, and 10% chose 
four answers. In Figure 1, the width of each connection represents the frequency with 
which each pair was selected (the thickness of the lines is directly proportional to the 
number of answers). The more frequent combinations were pairs among ‘Higher educa-
tion’ and ‘Internet’. This multiple-choice question revealed that most students came into 
contact with the concept of the CE in an academic environment, followed by the Internet, 
radio, TV, and ads. As expected, and similarly to the studies conducted by Dewi, Arfani, 
and Herawan [24], Antovska-Mitev and Drangovska [25], and Alves et al. [17], students’ 
leading sources of information on the concept of the CE were academia and the Internet. 
Dewi, Arfani, and Herawan’s study [24] reveals equal percentages for these two sources, 
and Alves et al. [17] show that social media is the primary source. In contrast, the present 
study demonstrates that academia is students’ primary source of information. The an-
swers also showed a significant percentage of students who have never heard about the 
CE (26%). Regarding HE students’ lack of knowledge of the concept of the CE, the Portu-
guese study by Alves et al. [17] indicates similar values. Other studies present lower per-
centages [24] and higher percentages for the lack of knowledge of HE students on the CE 
concept [13,26]. 

In Question 8, the students were asked to identify their level of knowledge of the 
concept of the CE (Figure 2). These results show that 41% of respondents stated they had 
sufficient (enough) knowledge of the CE; 17% stated they had very high knowledge (4%) 
or high knowledge (13%). However, 27% stated they did not have sufficient knowledge, 
and 15% stated they did not know (null) the concept of the CE. Question 8’s median is 
two, and the IQR is one. The median value for the older age group (over 30 years) and the 
scientific areas ’Business, administration, and law’ and ‘Agriculture, Forestry, Fisheries, 
and Veterinary’ is three. These results align with those of the study conducted by Alves 
et al. [17] on university students in Portugal, confirming that Portuguese HE students 
have a low to moderate level of understanding of the concept of the CE. These outcomes 
highlight the importance of integrating CE and sustainable development topics into the 
curricula of different courses at HEIs [27,28]. 

 

Figure 2. Distribution of results on students’ perceptions of their knowledge of the circular economy 
concept (Question 8) (null means that the students have realised that they have no knowledge about 
the concept of the circular economy). 
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concept (Question 8) (null means that the students have realised that they have no knowledge about
the concept of the circular economy).

In Question 9, students were asked to choose one of four statements that, in their view,
best suited the CE concept. Figure 3 presents the responses distribution: 39% of students
associate the concept of the CE with a more sustainable way of producing and consuming,
followed by 34% who stated it is about reducing, reusing, and recycling; 16% answered
that it is a system that can regenerate itself; and only 9% responded that it is a system in
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which there is no waste. Respondents were also allowed to indicate another definition not
included in these sentences, but these answers accounted for less than 2% (Figure 3).
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Concerning Question 11 (Figure 4a) on the importance of disseminating actions pro-
moting the CE, a high percentage of students, 84%, stated it is ‘important’ (39%) or ‘very
important’ (45%) to disseminate this kind of action. In comparison, only 3% of the stu-
dents declared that these actions are ‘not so important’ (2%) or ‘nothing important’ (1%)
(Figure 4a). Thus, it can be said that the students surveyed generally have a favourable
attitude towards the importance of publicising actions related to the CE. The median value
is four and the IQR is one. It should be noted that the majority of master’s students and
older age groups (26 to 30 years and over 30) responded that, from their perspective, it
is very important to publicise CE actions. It should be noted that most master’s students
and the older age groups responded that, from their perspective, it is very important to
disseminate CE actions, which reveals the concern of the older groups with disseminating
this type of information. In the group of working and non-working students, the analysis
of the median reveals values of 5 and 4, respectively, which shows that students in the
labour market are more aware of the importance of disseminating CE actions.

Sustainability 2025, 17, 3279 7 of 24 
 

In Question 9, students were asked to choose one of four statements that, in their 
view, best suited the CE concept. Figure 3 presents the responses distribution: 39% of stu-
dents associate the concept of the CE with a more sustainable way of producing and con-
suming, followed by 34% who stated it is about reducing, reusing, and recycling; 16% 
answered that it is a system that can regenerate itself; and only 9% responded that it is a 
system in which there is no waste. Respondents were also allowed to indicate another 
definition not included in these sentences, but these answers accounted for less than 2% 
(Figure 3). 

 

Figure 3. Distribution of responses to the statement ‘best fits the circular economy concept’ (Ques-
tion 9). 

Concerning Question 11 (Figure 4a) on the importance of disseminating actions pro-
moting the CE, a high percentage of students, 84%, stated it is ‘important’ (39%) or ‘very 
important’ (45%) to disseminate this kind of action. In comparison, only 3% of the students 
declared that these actions are ‘not so important’ (2%) or ‘nothing important’ (1%) (Figure 
4a). Thus, it can be said that the students surveyed generally have a favourable attitude 
towards the importance of publicising actions related to the CE. The median value is four 
and the IQR is one. It should be noted that the majority of master’s students and older age 
groups (26 to 30 years and over 30) responded that, from their perspective, it is very im-
portant to publicise CE actions. It should be noted that most master’s students and the 
older age groups responded that, from their perspective, it is very important to dissemi-
nate CE actions, which reveals the concern of the older groups with disseminating this 
type of information. In the group of working and non-working students, the analysis of 
the median reveals values of 5 and 4, respectively, which shows that students in the labour 
market are more aware of the importance of disseminating CE actions. 

Question 12 (Figure 4b) revealed that most students surveyed establish a strong link 
between CE actions and the direction of climate change. About 85% of students agree 
(49%) or totally agree (36%) that CE actions influence climate change (Figure 4b). The me-
dian value is four and the IQR is one. It should be noted that in the area category (median 
= 4), the distribution is negatively asymmetrical, except for the ‘Information and Commu-
nication Technologies’ area, whose asymmetry is positive. 

(a) (b) 

Figure 4. Distribution of responses to the following statement and question: (a) “The importance
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direction of climate change?” (Question 12).

Question 12 (Figure 4b) revealed that most students surveyed establish a strong link
between CE actions and the direction of climate change. About 85% of students agree
(49%) or totally agree (36%) that CE actions influence climate change (Figure 4b). The
median value is four and the IQR is one. It should be noted that in the area category
(median = 4), the distribution is negatively asymmetrical, except for the ‘Information and
Communication Technologies’ area, whose asymmetry is positive.

3.3. Students’ Practices Promoting the Circular Economy

When students were asked how often they practice CE actions (Question 13, Figure 5),
62% answered ‘often’ (53%) or ‘very often’ (9%), while 10% answered ‘rarely’ (6%) or ‘never’



Sustainability 2025, 17, 3279 8 of 24

(4%). Figure 5 shows the response distribution on CE practices (median = 4; IQR = 1). It is
worth noting that the results for master’s students and students over 30 revealed outliers.
According to Alves et al. [17], the fact that students pursue higher education appears to
influence respondents’ perception that they engage in a significant number of CE actions, a
finding that this study seems to support. In a different research study, Ali et al. [29] also
concluded that the higher the respondents’ knowledge about environmental threats, the
greater the effect of changing organisational behaviour.
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In Question 14, students were asked to rate their level of agreement or disagreement
with seven different CE-related statements. Figure 6 shows the distribution of responses
regarding student behaviour in terms of CE practices.
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The CE practices most mentioned by students were “reducing food waste” (90%),
“separating waste” (78%), “buying local and seasonal food” (77%), and “using public
transport” (68%). Most answers demonstrated agreement (median = 4), except for the
statement related to buying second-hand or reconditioned goods, in which most of the
respondents revealed neutral answers (median = 3). The answers had IQR = 1, except for
the statement about reducing food waste, which had a greater dispersion (IQR = 2). The
distribution was equal in the categories of age, gender, scientific area, degree, and status of
working/non-working students. As shown in Figure 6, most of the answers correspond
to a simple agreement with the presented statements, which shows that the respondents
recognise the importance of adopting habits related to the CE. As to whether they are in
the habit of reducing food waste, significant differences were observed in the distribution
of responses across age groups, genders, scientific areas, and working or non-working
students. Students in the following groups were more likely to agree (Figure 6): age group
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of 17 to 21 years (60%), female gender (56%), scientific area of ‘Health and Welfare’ (62%),
and non-working students (73%). Significant differences were observed in the distribution
of responses across age groups on the statement related to using renewable energy sources.
Students aged 17 to 21 years were more likely to agree (58%). When asked if they regularly
separated waste, significant differences were observed in the response distribution across
scientific areas. Students in the ‘Engineering, Manufacturing, and Construction’ field
were more likely to agree (26%). Similarly, there were notable differences in response
distributions across scientific areas regarding the question about purchasing energy-efficient
products (26%). There were notable differences in the distribution of responses based on
scientific area on the question related to buying energy-efficient products. Students in
the scientific area of ‘Engineering, Manufacturing, and Construction’ were more likely to
agree (28%).

In Question 15, students were asked to indicate actions in which they had already
been involved, and to this end, six options were given, including one in which they
could describe a distinct action. This question allowed multiple-choice answers. Figure 7
represents the different combinations of answers selected by students: each link represents
a pair of selected answers, with the thickness of the connection indicating how many times
each pair was chosen (the thickness of the lines is directly proportional to the number of
answers). Most respondents, 72%, chose a single option, while the remaining 28% chose two
or more options. The results revealed that 34% of respondents had never taken part in any
action related to CE or the protection of the environment. Overall, the most popular action
is related to voluntary waste collection in public places, corresponding to 22% of the single
answers. Of the respondents who chose more than one answer, 67% selected two options,
31% selected three, and 2% chose four or more answers. The more frequent combinations
were pairs among ‘voluntary waste collection in public places’, ‘public awareness actions’,
and ‘lectures on circular economy’.
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3.4. Skill Development: The Role of Higher Education Institutions

Section 3 of the survey aimed to find out the students’ opinions on the position of
their educational institution regarding the CE. To this end, questions were asked about
integrating the CE into the course curriculum and promoting CE practices. Students were
also asked about teachers’ knowledge of the CE. Additionally, suggestions were requested
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for content related to the concepts of the CE in the Curricular Unit (CU) or implemented
on campus.

3.4.1. Integration of the Course Curriculum and Circular Economy Practices into Higher
Education Institutions

To assess students’ opinions on integrating the concept of the CE into the course
curriculum and its contribution to changing their behaviour, Questions 16, 17, and 22 were
asked. From the results (Figure 8), it can be concluded that students consider that the CE is
not yet sufficiently included in curricular programs, nor are they invited to participate in
projects in this area (median = 3). However, 45% of students who responded to the survey
consider that the emphasis given in the CU context (program, activities developed) to the
CE contributed to changing their behaviour. Regarding the dispersion of the results, the
highest IQR value was obtained in Question 22 (IQR = 2).
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Figure 8. Students’ opinions on integrating the circular economy concept into the course curriculum
(Questions 16, 17, and 22).

Significant differences were observed in the distribution of responses for this set of
questions by degree and scientific area group.

Regarding Question 16, “How often do the Curricular Units programs taught include
Circular Economy concepts?”, there were notable differences in the distribution of responses
based on degree between VHEC and undergraduate students. For VHEC students, 82%
of the responses fall into the median interval equal to or greater than 3. Meanwhile, for
undergraduate students, that percentage is only 58%. In the knowledge area, the dispersion
is higher. For students in ‘Information and Communication Technologies’ and ‘Social
Sciences, Journalism, and Information’, the median is less than 3.

Significant differences in the distribution of responses by scientific area groups regard-
ing participation in projects that involve the CE were observed (Question 17). For students
in ‘Information and Communication Technologies’ and ‘Natural Sciences, Mathematics,
and Statistics’, the median was 2.

CE concepts are increasingly being integrated into higher education curricular pro-
grams to promote sustainability and address environmental challenges.

Different studies and authors [30–32] have shown that HEIs play a crucial role in
fostering knowledge and understanding of CE principles among students and the impor-
tance of developing appropriate skills and competencies related to CE challenges through
academic offerings in this area. Furthermore, collaborative learning projects involving
students and industry partners have been shown to generate value and drive innovation
towards CE ways of working [33,34]. By integrating CE concepts into higher education
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curricula, institutions can prepare students to become active participants and catalysts in
the transition towards a more sustainable and CE.

Raphaela Vidal et al., in their study [35], highlight that in Portugal, the integration of
CE principles into Industrial Engineering and Management (IEM) programs, for example, is
still emerging. A systematic search of Portuguese HEIs revealed that while some institutions
have started to incorporate CE-related topics into their curricula, there is a significant gap
in dedicated CE courses, particularly in IEM programs.

Figure 9 presents students’ opinions regarding promoting CE practices in their institu-
tion (Question 18). In Figure 9, it can be seen that 41% of students responded often and 7%
responded very often. However, 52% of students responded infrequently, rarely, or never.
In Question 18, the median value is 3 and the IQR is 1. For this question, no significant
differences were observed in the distribution of responses across all variables.
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education institutions (Question 18).

In Question 19, students were asked about CE practices in their HEI, which should
involve the integration of sustainable principles into educational programs and campus
operations to promote resource efficiency and environmental conservation. The results
(Figure 10) show that, in general, students consider that HEIs already implement CE prac-
tices. In the students’ opinion, the use of renewable energy is the least implemented
practice, as opposed to waste separation, which students consider the most implemented
practice. The practice most mentioned by students was “Promotes selective waste collec-
tion” (74%), and the practice least mentioned by students was “Uses renewable energy
sources” (46%). Regarding the distribution of the responses, most demonstrated agreement
(median = 4), except for the statement “Uses renewable energy sources”, in which most
of the respondents gave neutral answers (median = 3). The answers to this question had
IQR = 1, except for the statement related to selective waste collection and the reduction of
water consumption, which had a greater dispersion (IQR = 2).

For Question 19, there were notable differences in the distribution of responses. In the
degree variable, significant differences in the distribution of responses were observed in
statements 19.4, 19.6, and 19.7 between VHEC and undergraduate students. In general, it
was observed that VHEC students tend to agree more with the statements of Question 19.

Regarding the variable age, significant differences in the distribution of responses were
observed only in statement 19.1, between the 22–25 and <30 categories. It was observed
that older students tended to agree more with the statements of the question.

Finally, for the area of knowledge variable, it was observed that, in general, students
in the fields of ‘Business, Administration, and Law’, ‘Natural Sciences, Mathematics, and
Statistics’, and ‘Agriculture, Forestry, Fisheries, and Veterinary’ tended to agree more. On
the other hand, students in the ‘Arts and Humanities’ and ‘Information and Communication
Technologies’ education areas tended to disagree more.
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Several studies [4,36,37] have emphasised that the integration of CE practices into
HEIs is increasingly recognised as essential for fostering sustainable development. HEIs
serve as microcosms for CE, influencing future leaders and citizens through education,
research, and campus operations. Case studies from institutions like Politecnico di Torino
illustrate successful CE practices, emphasising waste reduction and resource efficiency as
key components [38].

In Question 20, students were asked if, in their opinion, teachers have the knowledge
to cover content related to the concepts of the CE. Figure 11 shows the distribution of
responses, where it can be observed that 14% and 41% totally agree or agree, respectively,
that teachers have the knowledge to cover content related to the concepts of the CE.
However, of the total of 219 responses, only 74 students (18%) are from the ‘Environment’
and ‘Engineering, Manufacturing, and Construction’ areas.
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For Question 20, the median value is four and the IQR is one. Significant differences
in the distribution of responses were observed for the scientific area variable. The median
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for students in the ‘Arts and Humanities’, ‘Natural Sciences, Mathematics, and Statistics’,
and ‘Information and Communication Technologies’ was three or less.

Studies highlight the importance of teacher education in promoting sustainability and
CE concepts [39–42]. Educational approaches like problem-based learning and interactive
exercises have been successfully implemented to introduce undergraduates to the CE
concept, receiving positive student feedback [43]. Furthermore, collaborative efforts among
teachers have led to the development of practical activities and cases specifically designed
to introduce CE principles at the university level, aiming to foster “circular thinking”
among students [44]. These initiatives demonstrate the commitment of teachers to enhance
their knowledge and effectively deliver content related to the CE in educational settings.

3.4.2. Students’ Perspectives on the Implementation of Content Related to Circular
Economy Concepts in the Curricular Unit and Campus

In Question 21, (open question) about students’ suggestions for content related to CE
concepts in the CU or implemented on campus (with 83% valid responses), the content
analysis technique proposed by Bardin [45] was used, with the different stages organised
into three poles:

In the pre-analysis, in which the floating reading was carried out, the responses were
noted, enumerated, and classified by equivalence. The responses were coded in ascending
order (P1, P2, P3. . .). Absolute frequency was used as the enumeration rule.

The data were organised into categories by two thematic areas: CU and campus. In
each thematic area, the categories are presented according to the highest frequency of the
registration units (Table 3).

Table 3. Categories, registration units, and frequencies for the Curricular Unit and campus (n = 400).

Thematic Area Category Registration Unit Absolute
Frequency

CU

Content

No interest/suggestion 59

Focused on raising awareness for the
environment/sustainable development and a more

balanced society
54

Concepts covered in the curricular units 8

Methods
Practical projects 9

Assets with interactive activities with the student 6

Pedagogical activities Study visits 6

Teaching materials Reuse class material 2

Campus

Communication
Digital (post cast, smart campus, living labs, environmental

awareness campaigns) 63

Analogue (lectures, workshops, colloquia + seminars) 59

Waste management
strategies

3Rs of sustainability (reducing food waste, saving electricity,
saving electricity, space for exchanging books, clothes) 40

Waste separation in ecopoints 9

Activities

Ecological footprint with disclosure of results and impact on
future generations 38

Volunteering (collecting waste, cleaning forests and gardens) 14

Partnerships: companies, interdisciplinary working groups 11
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The students’ suggestions for the CU were in four categories: (i) Contents, (ii) Methods,
(iii) Pedagogical activities, and iv) Teaching materials.

Participants (59) reported that the content of the CU is not interesting and that they had
no suggestions. These results align with the questionnaire responses, with an equal number
of participants sharing the same opinion. These data reinforce what has already been said
previously about the importance of integrating these themes into the curricula of different
courses [27] and go against the recommendation by Sukiennik et al. [46], who consider
education for sustainable development an essential component of general education and
that the education process in this area should begin in the general school phase and end in
higher education.

Other participants reported that the content should be well-founded and explain the
advantages and contribution of the CE, as the selected responses reveal:

“Sustainable development [concept], to unite economy and sustainability, inspired
in particular by notions of: economic permaculture, green economy, reuse economy, per-
formance economy and industrial ecology” (P334), with “its contribution to combating
climate change and preserving biodiversity” (P117). Moreover, participants added that
the concept CE should be adapted “In each [course subject] in its curricular content [the
concept of CE], it is adapted so that [the student] can have different perspectives, and all of
them complement each other” (P319).

In the methods category, participants highlighted active methods with the student as
the protagonist and involved in the learning process using similar practical activities in
their daily lives, as revealed by the participants’ selected response: “Try to have simple
activities involving students presented to the others, for example, the creation of a project
by the students in which the other students participated. Something simple, quick, but
fun and worthwhile” (P93). These findings corroborate the results by Rodríguez-Chueca,
J. et al. [47], from a study conducted with higher education students, demonstrating that
the implementation of new learning methodologies in innovative educational projects
enhanced students’ motivation and the development of sustainability-related skills and
the CE.

In the pedagogical activities category, study visits to places with good CE practices
stand out, as revealed by the following answer by one participant: “Study visits to compa-
nies that use this type of philosophy/are certified, with practical examples” (P170).

In the teaching material category, the 3Rs sustainability strategy is implicit, as re-
vealed by the following selected response, “Try to reuse classroom materials” (P19). How-
ever, these data are consistent with the answer to another question in the questionnaire
(Question 9) on the concept of the CE.

In the students’ suggestions for the campus, three categories were found: (i) Commu-
nication, (ii) Waste management strategies, and (iii) Activities.

The communication category appears conveyed through digital communication and
awareness campaigns with student involvement, as revealed by the participants’ selected
response: “Creation of a podcast alluding to the CE, a way of adopting the technological
evolution we live in today, based on the topic addressed” (P103) and “to invest in smart
campi with intelligent energy use systems” (P326). The data reveal the importance of
learning with digital communication due to the new paradigm shift, where ubiquitous
learning (U-learning) is expanded to smart learning (S-learning). In “smart learning”,
learning also uses technologies, such as virtual learning environments and social networks,
for social and collaborative learning [48].

The participants also provided input through analogue communication, as the selected
responses reveal: “workshops focused on thematic objectives within the CE that help the
environment (. . .) students can participate in activities related to the CE and develop
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awareness campaigns with clear messages about the benefits of the CE, etc.” (P288). Once
again, these data are consistent with the answer to another question in the questionnaire
(Question 11) on the importance of disseminating actions on the CE.

In the category of waste management strategies, two areas related to the 3Rs of
sustainability and waste separation appear, as reflected in the selected responses: “Reuse,
transform the old into new” (P338) and “Information on the effect of global waste disposal
in the absence of separation by recycling points” (P88).

In the end activities category, the following stand out: the ecological footprint with
presentation of results “[implementation of the environmental footprint with students] for
awareness, simulators, presenting global and specific statistics” (P97), respective impact
on the future of the individual “[impact of ecological footprint] on future generations
and our environment” (P395), and concern for future generations, volunteering with
practical activities, and partnerships “Promote interdisciplinary working groups to promote
activities whose target audience is the younger population.” (P80).

These data confirm the opinion of Rodríguez-Chueca, et al. [47] that collaboration
between teachers and external experts, alongside contextualising course material, enhances
students’ connection to social and business realities. This underscores the educational role
of HEIs in collaborative projects with the business sector [33].

3.5. Behaviour in Future Working Life Related to the Circular Economy

Section 4 of the survey aimed to determine students’ opinions about their behaviour
in future working life related to the CE (Questions 23 and 24).

In Question 23, students were asked to classify, on a five-point Likert scale, their level of
agreement/disagreement with the following four statements: The employer must consider
the environmental and social impacts of its products and/or services (23.1); The employer
must actively work to reduce waste (23.2); The employer must practice CE principles (23.3);
The employer must be concerned about using renewable energy in its facilities (23.4). In
Question 24, students were asked to classify, on a five-point Likert scale, their level of
agreement/disagreement with the following two statements: Employment in a company
recognised for having good practices in environmental sustainability is a preferential factor
(24.1); Employment in a company certified in good practices in environmental sustainability
is a preferential factor (24.2).

Figure 12 shows the distribution of responses. Responses show a median of five or five
with very little dispersion (IQR = 1). When comparing the results obtained for Questions 23
and 24, it can be observed that, although students value good practices in terms of the CE on
the part of companies, when they decide on future employment, students’ environmental
awareness drops slightly. A similar behaviour has been observed by Todorova et al. [49]
for students from Bulgaria and North Macedonia. Likewise, a comparable pattern among
Portuguese HE students has also been reported regarding their efficient water use and
other green practices [50]. This attitude can be explained by students’ apprehension and
uncertainty regarding employment.

It can also be observed that a statistically significant difference appeared between the
responses of the following categories:

- Degree: In Questions 23.3 and 23.4, among undergraduate and master’s degrees,
master’s students had a median of five while undergraduates had a median of four.

- Age: In Question 23.4, among younger students (17 to 21) and elders (more than
30), the median youngest student dropped to four in the face of the overall average,
which reflects the greater environmental awareness of older students regarding the
energy issue.
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- Gender: There was a different distribution of answers for all questions for males and
females. Generally, male responses had a median of four, while female responses had
one of five, except for Questions 24.1 and 24.2, in which both groups had a median
of four.

- Scientific area: There were no differences in distribution.
- Working/Student Status: In Questions 23.2 and 23.4, there were differences between

the two groups. On both issues, the hardworking students presented a median of five
in the face of four non-workers, which revealed that environmental awareness was
high for both groups, though higher for worker students.
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4. Conclusions
This study highlights the critical role of HEIs in fostering awareness, knowledge,

and engagement with CE principles among students. In this research, an online survey
was conducted among 20 Portuguese HEIs students and 400 responses were obtained.
The findings reveal a strong awareness of the CE among students; however, a significant
gap remains between theoretical understanding and practical application. While students
recognise the CE’s importance in sustainability efforts, their involvement in specific actions
and structured learning experiences remains limited. This study shows that, among
student respondents, 41% stated having sufficient knowledge of the CE, and 17% rated
their understanding as high or very high. Furthermore, when asked to define the CE, a
large portion (39%) associated it with sustainable production and consumption, while 34%
described it through the common “reduce, reuse, recycle” framework. However, only
9% accurately identified the CE as a system designed to eliminate waste. This suggests
that while CE terminology is widely recognised, its deeper systemic implications are not
well-understood by students. In short, this study shows that while students generally hold
a positive attitude toward the CE and recognise its relevance in sustainability efforts, their
practical understanding and application of the CE principle remain limited. Regarding
students’ behavioural trends, over 62% of respondents indicated frequent participation in
CE-related practices, including waste separation (78%) and food waste reduction (90%),
while lower engagement was observed in other significant areas. The purchase of second-
hand or reconditioned products was evidenced by a median engagement level of three on
a five-point Likert scale. On a slightly higher level, with regards students’ CE practices, the
respondents mentioned adopting public transportation, buying energy-efficient products,
and separating waste. However, none of the questioned categories achieved the highest
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points on the presented Likert scale. This suggests that while students are inclined to
embrace sustainable practices in waste management and food consumption, their consumer
behaviours have not yet fully conformed to CE ideas. Another key finding relates to
students’ participation in CE-related activities. The survey showed that approximately
one-third (34%) of students had never been involved in sustainability initiatives, with the
most common action being voluntary waste collection (22%), followed by participation
in awareness campaigns and CE-related lectures. This low student engagement in the
referred initiatives indicates that although the respondents may understand and perceive
CE topics, the observed low participation highlights the need to integrate the CE into
their practical learning experiences, enabling them to apply conceptual knowledge to
real-world practices.

This research additionally explored the role of HEIs in promoting CE education. Stu-
dents perceive that the CE is not sufficiently integrated into academic curricula, with a
median response of three on a five-point Likert scale, indicating a neutral position about its
integration. Additionally, only 14% of respondents fully agreed that their professors had
the necessary expertise to teach CE concepts effectively. These findings suggest that many
teachers lack the training or resources needed to incorporate CE topics into their courses,
highlighting a clear opportunity for faculty development programs. If HEIs are to prepare
students to become future sustainability leaders, they must equip teachers with the neces-
sary knowledge and tools to integrate the CE across disciplines. Also, when considering
the CE in professional contexts, students highlighted the importance of sustainability. The
majority agreed that employers should actively work to reduce waste, adopt CE principles,
and prioritise renewable energy. However, when referring to career decision-making, the
respondent students were less enthusiastic about the role of the CE in their job selection
process, suggesting that economic concerns and job security still take precedence over
sustainability values. This points to a need for stronger connections between CE education
and labour market opportunities, showing students how CE principles can be aligned with
viable career paths.

The main implications of this research are that it highlights the role HEIs play in
strengthening students’ CE awareness and adoption by bridging the gap between knowl-
edge and practical application. To achieve this, HEIs should integrate CE more comprehen-
sively into curricula across their courses. Expanding hands-on learning opportunities will
enable students to apply CE principles in real-world contexts. Additionally, faculty training
programs must be developed to equip teachers with up-to-date CE knowledge and teaching
methodologies. Finally, by conveying the required competencies to students, HEIs can
contribute to the development of a generation capable of leading the shift toward a more
sustainable and CE. Through curriculum innovation, faculty development, and stronger
collaborations with industry, HEIs can position themselves as key players in shaping a more
sustainable and responsible workforce. Beyond academia, stronger industry collaborations
are essential to preparing students for careers in the CE. HEIs should establish partnerships
with businesses, companies, and research centres to offer sustainability-focused internships,
apprenticeships, and collaborative research opportunities. By connecting students with
real-world CE applications, universities can bridge the gap between theoretical learning
and practical implementation, ensuring that graduates are equipped with the skills needed
to drive sustainability in their future careers. While this study focuses on current student
perceptions and engagement, the potential for long-term behavioural and career changes as
a result of CE education should not be ignored. The integration of sustainability principles
into higher education has the capacity to shape students’ lifelong habits by bridging knowl-
edge and awareness with their daily practices, consumption patterns, and professional
decisions. Even though these findings are specific to Portuguese HEIs, their widespread
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applicability to other international HEI contexts can be relevant to improving students’
engagement with CE principles.
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Appendix A. Questionnaire

First section: General information
1. Higher Education Institutions (HEIs)

‘Polytechnic Institute of Beja’
‘Polytechnic Institute of Leiria’
‘Polytechnic Institute of Lisbon’
‘Polytechnic Institute of Tomar’
‘Polytechnic Institute of Viana do Castelo’
‘University of Lisboa’
‘University of Évora’

‘University Fernando Pessoa’
‘University of Algarve’
‘Lusófona University’
‘University of Minho’
‘University of Porto’
‘University of Trás-os-Montes e Alto Douro’
Other; which one__________________

2. Course level
Undergraduate
Master degree
PhD degree
Vocational Higher Education Course
Postgraduate degree
Other; which one______________

https://doi.org/10.54499/UIDB/04449/2020
https://doi.org/10.54499/UIDB/04449/2020
https://doi.org/10.54499/UIDB/04044/2020
https://doi.org/10.54499/LA/P/0132/2020
https://doi.org/10.54499/LA/P/0132/2020
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3. Age
17 to 21 years old
22 to 25 years old
26 to 30 years old
Over 30 years old

4. Gender
Female
Male
Non-binary
I prefer not say

5. Scientific domain of the course

Agriculture, forestry and fishing
Architecture and Construction
Arts
Business Sciences
Computer Science
Engineering and Related Techniques
Environmental Protection
Health
Information and Journalism
Law

Life Sciences
Manufacturing Industries
Maths and Statistics
Personal Services
Physical Sciences
Security Services
Social and Behavioural Sciences
Social Services
Transport Services
Veterinary Sciences
Other______________

6. Place of birth
Aveiro
Beja
Braga
Bragança
Castelo Branco
Coimbra
Évora
Faro
Guarda
Leiria
Lisboa
Portalegre
Porto
Santarém
Setúbal

Viana do Castelo
Vila Real
Viseu
Autonomous region of Madeira
Autonomous region of Açores
Africa
Asia
Australia and Oceania
Central America
Europe
North America
South America

7. Worker student
Yes, with statute.
No.

Second section: General knowledge and attitudes towards circular economy
8. Identify your level of knowledge about the concept of circular economy.

‘Very high’
‘High’
‘Enough’
‘Not enough’
‘Null’.
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9. What do you think the circular economy is?
It is a more sustainable way of producing and consuming.
It is about reducing, reusing and recycling.
It is a system that can regenerate itself.
It is a system in which there is no waste.
Other________________________________

10. How did you get to know about circular economy?
In the context of higher education (classes, lectures, workshops, . . .).
Radio, television, commercial campaigns, social networks.
In conversation with friends or family.
Internet (Google, Yahoo, ChatGPT, or others).
Other________________________________
None.

11. Do you consider it important to promote and publicise circular economy actions?
‘Very important’
‘Moderately important’
‘Important’
‘Not so important’
‘Nothing important’

12. Do you agree that circular economy actions can influence the direction of climate change?
‘I totally agree’
‘I agree’
‘I do not agree nor disagree’
‘I disagree’
‘I totally disagree’

13. In your opinion, how often do you carry out actions to promote the circular economy?
‘Very often’
‘Often’
‘Infrequently’
‘Rarely’
‘Never’

14. Please indicate to what extent each of the following sentences reflects your behaviour
in relation to a number of situations related to the concept of circular economy (Scale: ‘I
totally agree’|‘I agree’|‘I do not agree nor disagree’|‘I disagree’|‘I totally disagree’):

14.1. I buy products that are energy efficient.
14.2. I am in the habit of separating waste.
14.3. I use public transport or share rides.
14.4. I buy second-hand/refurbished goods (clothes, mobile phones, computers. . .).
14.5. I reduce food waste.
14.6. I use renewable energy sources (e.g., hydro (‘energy from river water’), solar
(‘energy from the sun’), wind (‘energy from the wind’), biomass (‘energy from organic
matter’), geothermal (‘energy from inside the Earth’) and ocean (‘energy from tides
and waves’).
14.7. I buy local and seasonal food.
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15. Indicate the initiatives in which you have already participated.

15.1. Voluntary waste collection in public places (beach, forests/parks or others).
15.2. Lectures on circular economy.
15.3. Manifestos/petitions in support of environmental protection.
15.4. Public awareness actions (Earth Hour, European Car-Free Week, European
Waste Prevention Week or others)
15.5. Other
15.6. None

Third section: Skills development, the role of higher education institutions.
16. How often do the Curricular Units (CU) programs taught include Circular
Economy concepts?

‘Very often’
‘Often’
‘Infrequently’
‘Rarely’
‘Never’

17. Within the scope of the Curricular Units that you attend, how often are you invited
to join projects that involve the Circular Economy (e.g., Learning based on Project-Based
Learning/Problem-Based Learning; or others)?

‘Very often’
‘Often’
‘Infrequently’
‘Rarely’
‘Never’

18. Do you consider that your HEI promotes circular economy practices?
‘Very often’
‘Often’
‘Infrequently’
‘Rarely’
‘Never’

19. Indicate to what extent each of the following sentences reflects the practices of your
HEI (Scale: ‘I totally agree’|‘I agree’|‘I do not agree nor disagree’|‘I disagree’|‘I
totally disagree’):

19.1. Promotes selective waste collection.
19.2. Promotes publicity actions regarding selective waste collection.
19.3. Promotes sustainable mobility (bicycle, public transport, other).
19.4. Promotes the reduction of food waste.
19.5. Promotes the reduction of water consumption (information, efficient
devices, etc.).
19.6. Promotes the reduction of electricity consumption (information, efficient
devices, etc.).
19.7. Uses renewable energy sources.
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20. In your opinion, do teachers have the knowledge to cover content related to the
concepts of Circular Economy?

‘I totally agree’
‘I agree’
‘I do not agree nor disagree’
‘I disagree’
‘I totally disagree’

21. What suggestions do you have so that the content related to the concepts of Circular
Economy addressed in the context of UC, or implemented on campus, can serve to
better raise students’ awareness of this topic (ecological footprint, more sustainable
environment and more balanced society, “smart campus”, “living labs”, etc.)?
22. How often has the emphasis given in the CU context to CE contributed to changing
your behaviour towards it?

‘Very often’
‘Often’
‘Infrequently’
‘Rarely’
‘Never’

Fourth section: Behaviour in future professional life related to circular economy
23. In a future employment/effective employment situation, indicate how much you
agree or disagree with the following statements (Scale: ‘I totally agree’| ‘I agree’| ‘I do
not agree nor disagree’| I’ disagree’| ‘I totally disagree’):

23.1. The employer must consider the environmental and social impacts of its
products and/or services.
23.2. The employer must actively work to reduce waste.
23.3. The employer must practice circular economy principles.
23.4. The employer must be concerned about using renewable energy in its facilities.

24. In a future employment/actual employment situation, indicate how much you agree
or disagree with the following statements (Scale: ‘I totally agree’|‘I agree’|‘I do not
agree nor disagree’|‘I disagree’|‘I totally disagree’):

24.1. Employment in a company recognised for having good practices in
environmental sustainability is a preferential factor.
24.2. Employment in a company certified in good practices in environmental
sustainability is a preferential factor.
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