
IMPLEMENTING MULTIDISCIPLINARY CIRCULAR ECONOMY PILLS 
IN THE CLASSROOM TO FOSTER ENVIRONMENTAL 

SUSTAINABILITY 

Sabina Scarpellini1, Pilar Portillo-Tarragona1, Miguel Marco-Fondevila1, Luz 
María Marín-Vinuesa2, Jesús Valero-Gil3, Eva Mª Llera-Sastresa4, Ignacio 

Zabalza-Bribián4, Fernando Llena-Macarulla1, José Alfonso Aranda-Usón1 
1University of Zaragoza, Department of Accounting and Finance (SPAIN) 

2University of La Rioja (SPAIN) 
3University of Zaragoza, Department of Management (SPAIN) 

4University of Zaragoza, Department of Mechanical Engineering (SPAIN) 

Abstract 
This paper presents a method to implement a collaborative development in the application of learning 
techniques based on applied cases of Circular Economy, aiming to promote environmental 
consciousness in different areas belonging to a variety of courses and degrees. Introducing the 
principles of Circular Economy implies a low-carbon economy and zero waste, and these features may 
be boosted by elaborating and putting into practice the technology/business practical cases included 
in the courses of the participating teachers. 

In summary, the aim is creating Circular Economy learning ‘pills’ which are adapted to the existing 
practical cases, as well as developing new practical cases in every course, based on the principles of 
the Circular Economy.  
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1 INTRODUCTION 
The Circular Economy Model (CE) is being promoted at international level from different institutions 
and governments, as it seeks the decoupling between economic growth and the increase in 
consumption of resources, maintaining the added value of the products as long as possible and 
minimizing waste [1,2]. 

In opposition to a linear economy model based on ‘take-use-dispose’, the CE allows to maintain the 
added value of the products as long as possible by minimizing waste [3,4] and taking advantage of the 
products when they reach the end of their useful life, so they can be re-used again and again, closing 
circles and generating more value. 

In this scenario, higher education has a relevant role to the extent that it forms future professionals 
who, from different fields and levels of responsibility, will make decisions that affect society. The 
incorporation of activities that allow to introduce environmental sustainability in subjects of the 
degrees, will facilitate that the environmental criteria can be transferred to the practice of the future 
actions of the graduates in their professional field and/or research, contributing to its dissemination.  

In short, the development of skills and abilities to gather and interpret relevant data to issue 
judgements including a reflection on relevant social, scientific or ethical topics, appears to be essential 
to the European Higher Education Area (EHEA), from its contribution to the creation of value in today's 
society. We can therefore say that higher education is an area of special interest for the 
implementation of the CE since it contributes to the creation and dissemination of knowledge for 
sustainable development [5]. Although diverse works have addressed environmental management 
systems in management strategies of higher education institutions [6-8], there are few studies that 
address the implementation of the circular economy in higher education [9,10].  

The aim of our work is to establish a guide that serves as a model for the implementation of the CE, 
not so much from the perspective of systems of management for this type of institution, but within the 
academic strategy, through its introduction in the activities of different matters, contributing to the 
development of competences in this area, and expanding these principles in different areas of 
knowledge.  
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The introduction of the CE principles implies a low-carbon economy and zero-waste framework, and 
these aspects can be boosted with the development and implementation of technological/business 
practical cases within the subjects taught by the participating teachers.  

It is expected that the implementation of these practices may encourage the adaptation to upcoming 
scenarios given that the impacts derived from circular strategies are duly analysed and discussed from 
different perspectives, on the one side, and may improve the learning success degree achieved 
through traditional methods [10], on the other. Practice is completed with the use of thoughtful 
questions about environmental awareness, which will make students aware of the subject objectives 
and focus their learning strategy to achieve them in a context of environmental sustainability. 

2 METHODS 
This work sets a methodology for collaborative development in the application of learning based 
techniques applied to CE cases, so that environmental awareness can be encouraged from different 
matters belonging to different degrees and subjects.  

It aims at developing cases which will provide the context and opportunities for new learning. Based 
on actual practice inspired by CE applied cases in different areas and application fields in enterprises, 
which the student will meet in his/her professional career, this work helps to interpret, in environmental 
terms, the practical application of the theoretical knowledge. It not only facilitates the acquisition of 
knowledge on the subject, but also helps the student to create a favourable attitude to promote the 
protection of the environment. 

As a result of the development of applied practical examples of circular economy, taught as 
enlargement and adaptation in the classroom of already existing practices in different subjects, the 
teachers of different areas of knowledge create practical exercises (‘pills’) in a collaborative way for its 
subsequent implementation in the practical sessions of different matters that promote the 
environmental awareness of students.  

Cases proposed for the different subjects, result from the extension and/or adaptation in classroom of 
practices already existing in different subjects, belonging to different areas of knowledge, which 
facilitates its implementation in the due development of the course.  

The experience is developed through four activities, with the joint participation of students and 
teachers, and most of them through the ADD Virtual On-line Campus, as shown next in Figure 1 

 
Figure 1.  Phases for the implementation of CE pills in classroom 

Activity A: Development of learning circular economy ‘pills’. With the aim of adapting existing practices 
or develop new practices, a number of exercises are developed for each subject from the principles of 
CE. All participating teachers in the project, jointly discuss the exercises, detecting and analysing 
potential problems that require a consensual decision making, so that they can be applied both in 
isolation and integrated in multidisciplinary environments. 

These cases have been designed to be applied on their own or as an integral part of multidisciplinary 
contexts, so as to engage students in environmental awareness. Each practical ‘pill’ of Circular 
Economy was specifically adapted to contribute to the development of the course competencies, 
which does also entail a collaborative way of working among teachers of different courses, as 
summarized in Table1 below: 
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Table 1. Degree and courses involved in the activity to date. 

Degree  Subjects 
University of Zaragoza 

Business & Administration degree 
Financial risk management 
Management accounting 

3 Master in public and social policies 
sociology 

Corporate Social Responsibility: Organizations 
information and auditing 

4 Master in accounting and finance Sustainability information and accounting 

Other courses Postgraduate course Financial accounting (Universa) 

University of La Rioja 

Business & Administration degree.  
Management accounting 
Financial and analytic accounting  

Groups of subjects for the empirical analysis:  
S1= Financial risk management;  S2=Management accounting; S3=Financial and analytic 
accounting; S4=Post-graduate course financial accounting 

Activity B: Introduction of CE ‘pills’ in practical applications of the different subjects. The teachers that 
make up this project introduce specific exercises on each of the subjects. Exercises share a common 
core of CE and are complemented by a few specific thoughtful questions for each subject according to 
their learning objectives. The effects of the introduction of the activities are quantified, depending on 
the matters, in physical units, in monetary units or both, besides the identification of effects on other 
related areas. This process is documented in full detail so as to describe a methodology for application 
in the development of new practices by other teachers. 

Activity C: Implementation in the classroom. During this course, each participating teacher has 
introduced and taught the ‘pills’ developed to its subject, observing the impact on those items of 
interest to achieve the course learning outcomes. Prior knowledge of CE by students is assessed 
before carrying out the practice as well as their opinions afterwards. 

Activity D: Analysis of information and dissemination of results. After collecting the opinions of both the 
participating teachers and the students so as to gather information about their perception of the 
experience, the results are analysed in order to compile relevant recommendations for application in 
other subjects. 

The benefits derived from the incorporation of environmental issues in corporate cases benefits the 
students as it makes visible certain aspects of production processes and the materials consumption 
that contribute to determining the financial and environmental feasibility of the decisions taken in the 
circular processes and related businesses, in line with Kopnina (2019), as well as to understand the 
institutional actions in environmental matters [12]. 

3 RESULTS 
The data were obtained through two questionnaires designed to meet the objective of the research. 
The first one was designed to assess the students’ prior knowledge on CE. The second questionnaire 
included questions to evaluate the effect caused by the realization of the practice, in terms of 
environmental awareness of students. 

Through the questionnaires, data of 212 students in the year 2018/19 were collected, concerning the 
following subjects (Figure2): Financial risk management (34,4%), Management accounting (9,4%), 
Financial and analytic accounting (48,6%) and Post-graduate course in accounting, Universa (7,5%). 
The distribution of the sample for the different subjects is summarized in Figure 2. 
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Figure 2.  Sample distribution per subjects 

Table 2 below, presents the descriptive results of the sample for the different subjects. The average 
age of students is 20 years old, and no significant differences were observed in the sample 
composition regarding the percentage of men (47,6%) and women (52,4%) participating in the study. 

Table 2. Sample description. 

 Subjects 
 male  female 

 N %  N % 
Financial risk management 39 38,6%  34 30,6% 
Management accounting 6 5,9%  14 12,6% 
Financial and analytic accounting  48 47,5%  55 49,5% 
Post-graduate course financial accounting  8 7,9%  8 7,2% 
N (% total)  101 (47,6%)  111 (52,4%) 
Average age   20,1   20,5 

Once the information collected, the data were analysed through the software Stata 12.0. Firstly, the 
scores of the two questionnaires were analysed in an aggregated way for each of the CE aspects. 
Results are shown in Table 3. The students gave a score to each one of the CE aspects in a range 
from 0 to 5 points. A score is therefore considered as positive if it equals or exceeds 3 points in each 
one of the aspects evaluated. 

Table 3. Questionnaire responses (percentages). 

Questionnaire 1: Knowledge and introduction of the CE (percentages) 

 
0 1 2 3 4 5 Positive 

range >=3 
To what extent do you know in detail the circular 
economy before this activity? 16.66 22.41 24.71 25.86 6.32 4.02 36.20 

To what extent have the principles of environmental 
sustainability been introduced in the subjects? 15.51 27.01 25.86 25.86 4.60 1.15 31.61 

To what extent does the University implement 
specific measures to reduce the environmental 
impact? 

4.60 15.52 26.44 37.36 13.79 2.30 53.45 

To what extent can the circular economy be 
implemented now in companies? 0.06 1.15 7.47 20.69 50.57 19.54 90.80 

To what extent can the circular economy be 
implemented now in society? 1.15 1.15 8.05 21.26 41.38 27.01 89.65 

 

34,4%

9,4%

48,6%

7,5%

Financial Risk Management

Management Accounting

Financial and Analytic
Accounting

Post-graduate Course in
Accounting (Universa)
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Questionnaire 2: Implementation and potential of the CE in the next five years (percentages) 

 
0 1 2 3 4 5 Positive 

range >=3 

To what extent will the CE generate new jobs? 0.97 0.97 9.71 32.04 41.75 14.56 88.35 

To what extent will the CE need new professional 
profiles? 0.00 0.97 5.82 26.21 45.63 21.36 93.20 

To what extent will the CE model contribute to the 
environmental education of young people? 0.00 2.91 4.85 21.36 37.86 33.01 92.23 

To what extent can circular economy principles be 
introduced in the university subjects? 1.94 2.91 16.50 32.04 32.04 14.56 78.64 

To what extent will the circular economy increase the 
level of collaboration between people sharing goods 
and services? 

0.97 5.82 8.74 33.01 32.04 19.42 84.47 

With respect to the first questionnaire, the results of the analysis show that only around a third of the 
students said to know CE in detail before the realization of the practice, and that environmental 
sustainability principles were already part of the subjects studied to date. Figure 3 reflects the low 
percentage of students scoring 4 or 5 to the degree of knowledge and introduction of CE, and 
therefore we consider that most of them could benefit from the introduction of the principles of CE in 
University.  

On the other hand, Figure 4 reflects the high percentage of students who positively value the extent to 
which CE can be implemented. More than 50% of the students recognize, with scores of 3 and above, 
that the University runs specific measures towards reducing the environmental impact within its 
facilities. A much larger majority scores positively the potential of companies (91%) and society (90%) 
to further implement CE. 

 
Figure 3.  Prior knowledge of CE  

 
Figure 4.  CE introduction 
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To what extent do you know in detail the circular economy before this activity?

To what extent have the principles of environmental sustainability been introduced in the subjects?
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To what extent does the University implement specific measures to reduce the environmental impact?

To what extent can the circular economy be implemented now in companies?

To what extent can the circular economy be implemented now in society?
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With respect to the second questionnaire that students completed after practice, results are also 
shown in table 3. The vast majority of students agreed on the great potential of the CE for the 
generation of jobs (88,35% of students), and that new professional profiles (93,2%) will be needed. 
They also agree on the idea that the circular model will contribute to the environmental education of 
the young (92,23). When asked if the principles of CE can be included in the subjects of their 
university studies, more than 70% of the students replied positively (78,64%). In addition, the majority 
of students (84,47%) answered that CE will increase the level of collaboration between people, by 
sharing goods and services. Figure 5 reflects the positive aspects of the CE recognized by the 
majority of students through their scores. This shows the high environmental awareness and their 
interest in CE. 

On the other side, it is interesting to compare the scores given by students after the different subjects 
studied. The average scores for CE factors by subject are shown in Figures 6 and 7. 

 
Figure 5. CE Implementation and potential 

 
Figure 6. Knowledge and introduction of CE per subject 

0,00%
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10,00%
15,00%
20,00%
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35,00%
40,00%
45,00%
50,00%
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To what extent will the CE generate new jobs?

 To what extent will the CE need new professional profiles?

To what extent will the CE model contribute to the environmental education of young people?

To what extent can circular economy principles be introduced in the university subjects?

To what extent will the circular economy increase the level of collaboration between people sharing goods and services?

0 0,5 1 1,5 2 2,5 3 3,5 4 4,5

To what extent do you know in detail the circular economy before
this activity?

To what extent have the principles of environmental sustainability
been introduced in the subjects?

To what extent does the University implement specific measures
to reduce the environmental impact?

To what extent can the CE  implemented now in companies?

To what extent can the CE be implemented now in society?

Post-graduate Course in Accounting (Universa) Financial and Analytic Accounting

Management Accounting Financial Risk Management
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Figure 7.  CE implementation and potential per subject 

In addition, ANOVA tests were carried out to find out if there are differences between the results 
observed among the subjects of different courses and degrees. The ANOVA test results are 
summarized in table 4. Different results are confirmed regarding the degree of prior to the activity 
knowledge of CE and the extent to which the University runs specific measures to decrease the 
environmental impact in its facilities. After the Bonferroni test, the results show that these differences 
are observed between S2 and S3 subjects (p-value = 0,006) and between S1 and S3 (p-value = 
0,007), respectively.  

There are also different results with respect to the potential of CE in all aspects, except for the 
potential to generate new jobs. The differences are observed between subjects S1 and S3, according 
to the results of the Bonferroni test (p-values < 0.05, in each case). The observed differences may be 
due to the different course or group in which the subject is taught, being S3 a subject of first course in 
any case. 

Table 4. Results of ANOVA tests. 

 Subjects    

 S1  S2  S3  S4  Anova test Barlett´s test 

Knowledge and introduction of the CE           F 
p-

value chi2(3) 
p-

value 
To what extent do you know in detail 
the circular economy before this 
activity? 2.1  2.9  1.8  2.0  3.87 0.01 1.84 0.61 
To what extent have the principles of 
environmental sustainability been 
introduced in the subjects? 1.5  2.1  1.8  2.2  2.28 0.08 0.79 0.85 
To what extent does the University 
implement specific measures to 
reduce the environmental impact? 2.1  2.4  2.7  2.6  3.64 0.01 2.23 0.53 
To what extent can the circular 
economy be implemented now in 
companies? 3.9  3.9  3.8  3.0  4.24 0.06 2.57 0.46 
To what extent can the circular 
economy be implemented now in 
society? 3.9   3.8  3.9   3.1   2.60 0.05 2.50 0.48 
  

0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5

To what extent will the CE generate new jobs?

 To what extent will the CE need new professional profiles?

To what extent will the CE model contribute to the
environmental education of young people?

To what extent can circular economy principles be introduced in
the university subjects?

To what extent will the circular economy increase the level of
collaboration between people sharing goods and services?

Post-graduate Course in Accounting (Universa) Financial and Analytic Accounting

Management Accounting Financial Risk Management
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 S1  S2  S3  S4  Anova test Barlett´s test 

Implementation of the CE in the next five years           F 
p-

value chi2(3) 
p-

value 
To what extent will the CE generate 
new jobs? 3.5  3.3  3.1  3.1  2.49 0.06 4.67 0.20 
 To what extent will the CE need new 
professional profiles? 4.0  3.6  3.5  3.5  3.85 0.01 3.61 0.31 
To what extent will the CE model 
contribute to the environmental 
education of young people? 4.2  3.8  3.6  3.3  4.74 0.00 6.52 0.06 
To what extent can circular economy 
principles be introduced in the 
university subjects? 3.6  3.5  2.9  3.2  6.69 0.00 3.50 0.32 
To what extent will the circular 
economy increase the level of 
collaboration between people sharing 
goods and services? 3.7   3.6   3.2   3.5   2.92 0.04 6.72 0.08 

S1= Financial risk management;  S2=Management accounting; S3=Financial and analytic accounting; S4=Post-
graduate course in accounting (Universia) 

4 CONCLUSIONS 
The ‘pills’ implementation contributes to the acquisition of the competencies pursued by the degrees 
and masters, extended to the different courses, as well as to the introduction of environmental 
sustainability actions in the participating courses. Its inclusion allows to reconsidering the decision 
making process, fostering the evaluation of the implications derived from the adoption of solutions 
including circular principles and easing the transition towards a circular economy. 

The outcomes of the study show the great potential of CE to generate employment for university 
graduates, since new professional profiles will be required. To that end, the different subjects will have 
to include specific sections to develop the corresponding skills of students. The circular model will 
contribute to the youngsters’ environmental education, and the university training shall not remain 
isolated from this new economic model that will define the markets. In particular, in courses included in 
business related degrees, even more than introducing specific subjects, it is advisable to define two 
types of learning improvements: One of transversal character implying the introduction of 
environmental competencies by including environmental sustainability principles throughout the whole 
degree; and another one of specific character to introduce new contents in the courses and subjects 
which equip the students with the necessary skills for their professional career and the subsequent 
implementation of circular models in the labour market. 

The actual environmental awareness achieved by students before entering the University needs to be 
enforced and increased by the inclusion of the sustainability principles among the transversal 
competencies of University degrees, as well as for specific contents throughout the learning itinerary 
in degrees and masters.    

ACKNOWLEDGEMENTS 
This innovation project has been promoted and co-financed by the University of Zaragoza in the 
framework of the so called “Teaching Innovation Projects Program nº of project PIIDUZ_18_404 
2018/19”. We also acknowledge the Regional Government of Aragón in the framework of Research 
Group Ref.: S33_17R. 

REFERENCES  
[1] Moneva, J. M.; Portillo-Tarragona, M. P.; Llena-Macarulla, F.; Scarpellini, S. Perspectivas e 

Impacto de la Economía Circular en Aragón desde la Óptica Empresarial. Econ. Aragon. 2018, 
66, 111–126. 

3983



[2] Scarpellini, S.; Portillo-Tarragona, P.; Aranda-Usón, A.; Llena-Macarulla, F. Definition and 
measurement of the circular economy’s regional impact. J. Environ. Plan. Manag. 2019, IN 
PRESS, 1–27, doi:10.1080/09640568.2018.1537974. 

[3] European Commission Communication from the Commission to the European Parliament, the 
Council, the European Economic and Social Committee and the Committee of the Regions. 
Towards a circular economy: A zero waste programme for Europe. COM (2014) 398 Final; 
European Commission, 2014; pp. 1–14;. 

[4] European Commision Communication form the Commission to the European Parliament, the 
Council, the European Economic and Social Committee of the Regions - Cloosing the loop -An 
EU action plan for the circular economy. COM/2015/0614 final. COM/2015/0614 Final 2015, 614, 
21. 

[5] OECD Higher Education for Sustainable Development: Final Report of International Action 
Research Project 2007, 1–62. 

[6] Lozano, R.; Ceulemans, K.; Alonso-Almeida, M.; Huisingh, D.; Lozano, F. J.; Waas, T.; 
Lambrechts, W.; Lukman, R.; Hugé, J. A review of commitment and implementation of sustainable 
development in higher education: Results from a worldwide survey. J. Clean. Prod. 2015, 108, 1–
18, doi:10.1016/j.jclepro.2014.09.048. 

[7] Brusca, I.; Labrador, M.; Larran, M. The challenge of sustainability and integrated reporting at 
universities: A case study. J. Clean. Prod. 2018, 188, 347–354, doi:10.1016/j.jclepro.2018.03.292. 

[8] Dalbro, M.; Lundgren, U.; Omrcen, E. Universities as role models for sustainability: a case study 
on implementation of University of Gothenburg climate strategy, results and experiences from 
2011 to 2015. Int. J. Innov. Sustain. Dev. 2017, 12, 156–166, doi:10.1504/ijisd.2018.10009937. 

[9] University of Edinburgh Circular Economy Thinking and Action at the University of Edinburgh; 
Edinbourgh (United Kingdom), 2015; 

[10] Mendoza, J. M. F.; Gallego-Schmid, A.; Azapagic, A. Building a business case for implementation 
of a circular economy in higher education institutions. J. Clean. Prod. 2019, 220, 553–567, 
doi:10.1016/j.jclepro.2019.02.045. 

[11] Kopnina, H. Green-washing or best case practices? Using circular economy and Cradle to Cradle 
case studies in business education. J. Clean. Prod. 2019, 219, 613–621, doi:10.1016/ 
j.jclepro.2019.02.005. 

[12] Harring, N.; Torbjörnsson, T.; Lundholm, C. Solving Environmental Problems Together? The 
Roles of Value Orientations and Trust in the State in Environmental Policy Support among 
Swedish Undergraduate Students. Educ. Sci. 2018, 8, 124, doi:10.3390/educsci8030124. 

3984




