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Prologue

This volume contains the selected extended abstracts of the First International
Conference on Sustainable Energy Education (SEED 2024) held in Valencia, Spain 3-5
July 2024.

In its first edition, the SEED conference has become the leading forum for lecturers of
vocational training and higher education, researchers, policymakers, and practitioners
to exchange ideas and experiences and tackle the challenges of the energy transition
to facilitate well-equipped learners, students, professionals, and suitable labor capacity
in an environment in which technologies constantly evolve.

During the conference, the partners have co-created and increased not only regional
cooperation but also transnational cooperation. Good practices and innovative
approaches for learning with impact have been exchanged in the form of oral and
poster presentations and developed in the form of workshops.

The SEED conference was designed as the strategic tool for transnational learning and
cooperation of the European-funded project CoVE SEED (Centre of Vocational
Excellence — Sustainable Energy Education), focused on providing excellent and
innovative education to become a fossil-free energy world.

SEED sees education as an important driver for innovation and growth, agile in
adapting to the labor market. The objectives of the conference and ultimately the
project are therefore focused on innovative energy education that meets the needs of
the labor market: a) Preparing learners, students, and professionals with skills and
competencies for the future; b) Empowering regional innovation based on regional
needs; c) Upscaling and promote work-based education, and will lead to d) The
establishment of an international learning community and e) establishment of Centres
of Vocational Excellence (CoVES).

The CoVE SEED project consists of educational providers (EQF level 2-7), working
professionals, and policymakers from Spain, The Netherlands, Greece, Germany, and
Finland. The result is an international community dedicated to sustainable energy
continuously growing by activities such as the SEED conference. and Funded by the
European Union. Erasmus+, EU Solidarity Corps under grant agreement No 101056147.

The selection of the scientific program was co-directed by Dr. Elena de la Poza Plaza,
Dr. Amparo Blazquez Soriano, Dr. Martijn Rietbergen, Ms. Mariola Guarinos, PhD
candidate Evridiki Mantela, and Dr. Semih Severengiz, who led a team of 220 program
committee members representing 33 countries in five continents.

Following the call for papers, the conference received 180 extended abstracts and 30
workshops from 35 different countries. At least two program committee members
reviewed all the submitted extended abstracts under a double-blind review process.
The proposal for workshops was also peer-reviewed by the scientific committee.
Finally, 114 extended abstracts were accepted to be presented during the conference:

Xiii



S E E D Conference on Sustainable Energy Education — SEED 2024

Valencia, Spain, 3 - 5 July 2024
sustainable energy education

85 as oral presentations and 29 as posters. All of them are published by the UPV Press
in this volume. In addition, 18 workshops were accepted to be hosted during the
conference. The assessment and selection process ensures a high-quality program
greatly valued by the research and practitioners’ communities.

Considering both the origin of the participants and of the program committee
members, 53 different countries in total are represented. This demonstrates the great
international dimension of the event and how we succeeded in our strategy for
transnational learning through the SEED conference.

SEED also featured four Keynote Speakers and one Honored Guest Speaker who
overviewed important current topics: Prof. Francisco Beltran from KTH Royal Institute
of Technology in Sweden discussed the Nordic approach to sustainable energy
education. Dr. Débora Domingo and Dr. Nuria Matarredona from Universitat
Politecnica de Valéncia, Msc. Davide Roletto from Climology and Msc. Eugenio
Dominguez Amarillo from Hybrid Energy Storage Solutions Ltd. discussed Priorities for
Sustainable Energy Education. The session was moderated by SEED Honored Guest
Speaker Prof. Dr. Edward. S. Rubin from Carnegie Mellon University.

The conference was hosted by the Faculty of Business Administration and
Management of the Universitat Politécnica de Valéncia, ranked as the best technical
university in Spain by the Academic Ranking of World Universities (ARWU) since 2018.
Valencia is a city of culture and heritage. It is the third largest city in Spain, and its
location on the shore of the Mediterranean Sea provides its citizens and visitors with
privileged weather.

The organizing committee would like to thank our supporters and sponsors, especially
Istobal who made this conference a great success. Also, thanks are indebted to the
invited speakers, authors, program committee members, reviewers, session chairs,
presenters, supporters, and all the attendees.

Our final words of gratitude must go to the Faculty of Business Administration and
Management of the Universitat Politécnica de Valéncia for supporting and making it
possible to become a great event.

Elena de la Poza Plaza
Amparo Blazquez Soriano
Ruijing Wang

Annamaria Sereni

Scientific Editors
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Abstract

In recent years, an increasing number of Architecture and Design Schools are investing in new
teaching programs on sustainability and circular economy, considering crucial the training of
new professional figures with wide-ranging skills. The paper reports the outcomes of four-
year teaching experiences on the topic of circular design with (future) architects and
designers, developed as part of the course Designing and Developing the Circular Economy,
conducted at the Politecnico di Torino in Italy. The activities that characterize the training
course focus on interdisciplinary teaching and learning experiences such as confrontation,
learning-by-doing and hands-on activities with a systemic approach. These activities refer to:
testimonies of actors working in the social, business and research spheres; "circular" readings
derived from the international scientific debate; design sprint and self-construction
workshops based on the principles of Reuse, Repurpose, Upcycling, Disassembly; and
development of circular economy scenarios in real contexts. These experiences prepare the
students to become professionals aware of the challenges of the circular economy, able to
reflect critically on the challenges and difficulties relative to the theme, to experience the
transformation of matter from waste to resource, to use with confidence tools to activate
networks and circular economies at the local scale.
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Engaging students in Circular Design: teaching experiences with (future) architects and designers

1. Introduction

Inrecent years, an increasing number of Architecture and Design Schools are investing in new
teaching study modules and programs on sustainability and Circular Economy (CE) — such as
Delft University of Technology (NL), Aalto University School of Arts, Design and Architecture
(Helsinki, Fl), Yale School of Architecture (New Haven, USA) and others - considering crucial
the training of new professional figures with wide-ranging skills.

The transition to a circular economy produces new challenges for architects and designers,
who need to acquire specific skills and competencies on more effective use of resources by
closing resource loops and facing complex systems involving different stakeholders (Sumter

etal., 2020).

A nascent body of literature documents different higher educational approaches: design
studios and workshops (Rynska, 2020), simulation and serious games (De la Torre et al.,
2021), design-teaching activities in the context of financed research project (Wandl et al.,

2019).

This paper aims to contribute to the debate on teaching circular design by describing a four-
year experience of educational experiments with (future) architects and designers developed
as part of the course Designing and Developing the Circular Economy at the Politecnico di
Torino in northern Italy.

2. Circular Design educational experiments: methodology and results

The interdisciplinary course presented below was introduced in 2020 at the Politecnico di
Torino as an optional module. It involves students with different educational backgrounds
from master’s degree courses in Architecture and in Design (between 5o and 8o students per
accedemic year), and stakeholders from outside academia.

The course aims to train new professionals with transversal skills that may prefigure circular
solutions, steer new processes, connect networks of social and economic actors, so that the
waste of one can become a resource for the other. The heterogeneity of students, actors and
local realities involved are added values for the learning process.

The activities that characterize the semester-long training are focused on interdisciplinary
teaching (between architecture and design) and learning experiences that make
confrontation, learning-by-doing and hands-on activities, the systemic vision their strengths.
These activities refer to: testimonies of actors working in the social, business and research
fields; "circular" readings derived from the international scientific debate; design sprint and
self-construction workshops based on the principles of Reuse, Repurpose, Upcycling,
Disassembly; and development of circularity scenarios in real contexts.

2024, Editorial Universitat Politécnica de Valéncia
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The course started in conjunction with the Covid-19 pandemic and in the first two years was
conducted entirely online. During this period, design sprint and self-construction activities
were carried out in collaboration with the Food Design Lab of the Polytechnic University of
Turin. We chose to use food as a waste material on which to experiment and household
equipment as appropriate technologies. Inspections of the realities with which we developed
the circular scenarios were carried out online through photos and video stories (Montacchini,
Tedesco, Di Prima,2021).

2.1 Visions of circular economy

It is not straightforward to confront the topic of CE, defined in the international scholarly
literature as an "umbrella-concept" that includes a very broad set of meanings and visions
(Kirchherr et al., 2017).

To stimulate and support architecture and design students to build a critical approach on the
topic and to approach its different economic, environmental, and social dimensions, it is
required to activate debate and confrontation to question different approaches (Friant et al.,
2020). In the context of the course, we tried to present and answer the various questions that
belong to the EC discourses through discussions with actors and researchers active in the
world of the CE and through "circular readings" selected from the international scientific
literature.

In particular, the methodology adopted included discussion and interaction with the territory,
the experience and visions of very diversified actors invited to answer our questions with an
"open" classroom logic. Discussion and debate were also fuelled by the arguments stimulated
by reading the selected articles.

For example, new roles and emerging professions for architects and designers have been
debated through a series of articles (Dokter et al., 2021; Benachio et al., 2020) and through
testimonies of organizations that have already incorporated the principles of circular design
in developing products, services, and new materials.

These actors told us about challenges and difficulties in their work, the concrete contribution
of their activities in enhancing the transition to a circular economy, the stakeholders they
network with, and the tools they use. We wanted to investigate the development of the
concept of "sustainability" and "circular economy," capturing their similarities, differences
and possible points of convergence (Geissdoerfer, 2017). Or again, as an example, the social
dimension of the circular economy was discussed (Hobson and Lynch, 2016).

Testimonials and circular readings helped students develop a multifaceted view of the circular
economy, allowed them to bring out strengths and weaknesses of the different approaches,

(O BEI=TM| 2024, Editorial Universitat Politécnica de Valéncia
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visions, and goals that characterize the circular economy, and enabled students to position
themselves critically with respect to the complexity of the topic.

2.2 Circular design sprint and self-construction workshops

Hands-on activities have long been recognized to be of strategic importance to the learning
process in Architecture Schools (Mackintosh, 2014), yet there are still not many examples that
combine hands-on experimentation activities with the circular economy theme.

The learning-by-doing and hands-on activities included in the course make it possible to
integrate circular economy theory with practice, with the aim of promoting students' creative
and problem-solving skills regarding relevant topics such as reuse, repurpose, upcycling, and
disassembly of materials and products.

These activities are structured in extemporaneous workshops of limited duration, inspired by
the design sprint methodology, a Google Venture process used to solve critical issues through
prototyping in a short time (Knapp et al., 2016).

In just 8 hours, students are asked to design and build objects, furniture elements or micro-
architectures by being inspired by the available scrap material, which drives the project.
Specifically, the work phases are as follows: harvest of available materials and technologies,
first cleaning of materials, definition of the project concept, design/prototype realization,
prototype revision, finishing work, and project release.

During the workshop that took place in 2022 at “Costruire Bellezza”, a participatory design
Laboratory for Social Inclusion and Interdisciplinary Education, the brief assigned to the
students was to design and make a toy for the children living in a neighbouring social house
starting with wood scraps and old furniture items or portions of them (drawers, doors, chair
legs, knobs) found in the “Costruire Bellezza” workshop. Toys of various kinds such as pinball
machines, chess boards, table soccer were made. The figure 1 shows a go-cart made from the
seat of an old stool, a discarded coat rack, salvaged wheels and scrap wood.

Fig. 1 — Human Powered Go-kart (students a.y. 2021/2022: C. Cavanna, |. Ciminiello, G. Dilauro, E. Ferrari,
R. Giachi, S. Nardi)

Source: authors (2022)
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In 2023, the workshop was held at LaSTIn, the Politecnico’s laboratory for the Development
of Innovative Technological Systems. This time, the material came from the scraps of a
construction site deposited in the courtyard of the laboratory, and the goal was to make
temporary furniture for the courtyard itself. A project by the students and for the students
who built tables, benches, chaise longues and stools from construction site nets, discarded
pallets, old wooden boards (figure 2).

Fig. 2 — Furniture made from yard waste (students a.y. 2022/23). From left to right, processing steps and
finished furniture.

Source: authors (2023)

2.3 Circular economy scenarios for the real-world

Theory and practice found a meeting point in the last activity that students conducted during
the semester.

The objectives of the "Circular Economy Scenarios" activity were to identify the possibilities
of activating circular economy processes within real local organizations and contexts; explore
the opportunities for the valorization of materials, products, and waste within "linear"
structure and supply chains; and develop a "circular" project proposal that takes into account
the specificities of the chosen context from a social, cultural, technological, economic and
environmental point of view.

The activities were divided into 5 phases based on the Double Diamond approach proposed
by Design Council Uk as shown in figure 3.
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Fig. 3 — Diagram of activities based on Double Diamond methodology
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Source: authors (2024)

The students, divided into multidisciplinary groups, were tasked with identifying an
accessible and willing to be "studied" local reality/organization that manufactures products
and/or offers services. The first phase consisted of analyzing the processes of production and
circulation of objects and materials in order to be able to recognize any inefficiencies and
negative impacts in terms of waste production of the "linear" system supply chain. The
second phase aimed to define the main waste products from which to start the circular design
process.

In the third exploration and concept phase, students had to assess the potential for waste
valorization and develop a project concept based on circularity logic.

The fourth phase consisted of developing a circular economy project for the reality
investigated, taking into account real and concrete constraints and possibilities provided by
the context and the surrounding area. During this phase, students had the opportunity to
prototype the design solutions to verify the feasibility of the project (products, technologies,
organizational systems...) and to verify the design proposals through an analytical, creative
and experimental approach.

The entities involved were the most diverse with respect to both size and scope: from the
food sector (e.g., farms), to the manufacturing sector (e.g., production of textiles,
reconstituted stones), to those oriented toward social cooperation (e.g., cultural, educational
and social associations).

The outputs produced were concepts, systems projects between actors, and actual
prototypes made in the university's laboratories (strawberry picking baskets made from
strawberry leaves, bags made from discarded advertising banners, tiles from stone scraps,...).

The concluding phase of the course included an exhibition of the works produced, which
enabled students, faculty, companies and organizations 'studied' to network to check and
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discuss together the real feasibility of the identified circularity scenarios (figure 4). This stage
assesses students' ability to critically and reflectively answer questions regarding the
sustainability of their project proposal and possible impacts in economic, environmental and
social terms.

Fig. 4 — Exhibition of projects

=

Source: authors (2022)

3. Conclusions

The experiences described, developed in an interdisciplinary course at the Politecnico di
Torino, are part of the debate on teaching circular design to (future) architects and designers.
Thanks to the feedback from the students interviewed at the end of the courses, in these
years of experience we have been able to ascertain that the integration of theoretical,
practical and experiential activities are essential to be able to experience a critical and non-
stereotypical view of CE. The proposed teaching model defines three different types of
activities that contribute in different ways on training new professionals with wide-ranging
skills.

The testimonies from actors of different sectors and the "circular readings" enable students
to gain critical insight into a complex topic, grasping limitations and opportunities of the
circular economy. The learning-by-doing and hands-on activities included in the course make
it possible to integrate circular economy theory with practice and promote creative and
problem-solving skills based on challenges concerning waste reduction and second-life
possibilities of materials and products.Developing new “circular scenarios” in real-world
settings enables strategic skills, such as the ability to design transitions to the circular
economy and develop circular products and models.

All activities also enabled the development of interpersonal competencies such as
collaboration, participation, empathetic exchange of perspectives, and teamwork abilities.

These experiences prepare the students to become professionals aware of the challenges of
the circular economy, to be able to reflect critically on challenges and difficulties relative to
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the topic, to experience the transformation of matter from waste to resource, to use with
confidence tools to activate networks and circular economies at the local scale.
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