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Message from the Vice-Chancellor

With deeb satisfaction. and academic pride, I present this message as part of the
proceedings of the 3o0th Annual Conference of the International Sustainable Development
Research Society (ISDRS), successfully hosted in Kathmandu, Nepal from 10—-14 June
2024.

Mid-West University was privileged to host this global event alongside Nepal Open
University with Resources Himalaya Foundation as the secretariat, and esteemed national
and international partners. The conference welcomed 300 participants from 47 countries,
with 318 abstracts received from across five continents—making this event a truly global
forum for sustainable development discourse.

Set against the stunning natural beauty of Nepal, the conference embraced the timely and
powerful theme: “Linking Futures of Mountain and Ocean: Rescuing the SDGs 2030 for
Sustainable Livelihood.” This theme reflected Nepal’s unique ecological and cultural
context and emphasized the vital interconnections between mountain ecosystems and
oceanic health, from glacial rivers to coastal livelihoods.

The eleven coaference tracks spanned a wide spectrum—from biodiversity and climate
resilience to sustainable cities and digital transformation. Each track fostered vibrant
academic exchanges and practical reflections. These proceedings now encapsulate that
rich body of knowledge and represent a milestone in our shared journey toward
sustainability.

We extend our heartfelt thanks to the ISDRS community, the organizing committee, and
every contributor. It is our sincere hope that these proceedings will continue to serve as a
valuable resource for scholars, institutions, and change makers working to realize the
promise of the SDGs—locally, regionally, and globally.

Prof. Dhruba Kumar Gautam, PhD
Vice-Chancellor, Mid-West University
Surkhet, Nepal
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Phone No.: +977-83-525333 Email: vc@mu.edu.np Website: mu.edu.np
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Message

It is with immense pride and pleasure that I share this message in the proceedings of the
3oth Annual International Conference of the International Sustainable Development
Research Society (ISDRS), held in Kathmandu from 10—14 June 2024.

As a co-organizing institution, Nepal Open University was honored to play a vital role in
convening this globally significant conference—one that brought together over 300
participants from 47 countries, with 318 abstracts submitted from more than 50 countries.
This remarkable gathering of scholars, scientists, development professionals, and students
truly reflected the multidisciplinary and international essence of ISDRS.

The theme of the conference—"Linking Futures of Mountain and Ocean: Rescuing the
SDGs 2030 for Sustainable Livelihood"—deeply resonated with our national and
institutional priorities. The dialogues underscored how sustainability is not merely a goal
but a way of life—long practiced by indigenous communities. The rich discussions and
collaborations explored sustainability from both natural and social science perspectives,
bridging global aspirations with local realities.

Nepal’s unique geography and cultural wealth provided an ideal backdrop for the diverse
conference tracks—from climate change and energy to sustainability in the Himalayan
region. These proceedings now serve as a lasting testament to that knowledge exchange
and to the collective will to achieve the Sustainable Development Goals (SDGs) through
research, innovation, and inclusive collaboration.

We are grateful to the ISDRS Secretariat, the organizing committee, and all contributing
partners for their dedication. May this volume of proceedings continue to inspire
scholarship, policy action, and global partnerships for a more sustainable future.

Professor Shilu Manandhar Ba]racﬁ/arya, PhD
Vice-Chancellor

Email:vcoffice@nou.edu.np, Website:www.nou.edu.np, Post Box No.: 296



THE 30%
ANNUAL INTERNATIONAL CONFERENCE OF ISDRS ON

SUSTAINABLE DEVELOPMENT RESEARCH = “ummnss

-

agn) % = -
SRy - @rewn v

Preface and Acknowledgements

The International Sustainable Development Research Society (ISDRS) held its 3oth annual
international conference in Kathmandu, the capital of the Himalayan nation of Nepal. The
conference marked a significant milestone in advancing the global sustainability agenda. Hosted
in a hybrid format, the conference brought together over 250 participants from 47 countries,
representing one of the most extensive international gatherings in the post-COVID-19 "new
normal."

The conference was inaugurated by the Vice President of Nepal, while the Deputy Prime Minister
and the Minister for Foreign Affairs participated in the valedictory session, underscoring the
national significance of the event.

Nepal’s new universities Mid-West University and Nepal Open University jointly hosted the
conference. They established an inclusive academic platform by engaging five recently founded
universities from across the country: Agriculture and Forestry University, Far-Western
University, Madhesh University, Purbanchal University, and Rajarshi Janak University. This
collaborative initiative laid the groundwork for stronger inter-university cooperation across
Nepal.

In addition to the universities, the conference was supported by 12 key institutions, including the
University Grants Commission (Nepal), the National Trust for Nature Conservation (Nepal),
UNDP, and UNESCO. Serving as the conference secretariat, the Resources Himalaya Foundation
played a central role in coordinating logistics and mobilizing resources.

The conference featured 220 research contributions across 10 thematic tracks, showcasing the
interconnected and multifaceted nature of sustainable development. It highlighted the critical
need for inter- and transdisciplinary collaboration, localized strategies, and inclusive approaches.
Of particular significance was the strong participation of scholars from the Global South and
women researchers, whose contributions emphasized the importance of addressing context-
specific sustainability challenges and solutions.

The event called for the strengthening of research cultures in emerging academic institutions,
improved science communication, and deeper engagement with issues of equity and planetary
boundaries. These themes are especially relevant for Nepal—a Least Developed Country facing
severe climate vulnerability. Melting Himalayan glaciers, rising frequency of wildfires, and
increasingly erratic weather patterns are threatening livelihoods, particularly in rural farming
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communities. The timing of the conference was pivotal, as Nepal aspires to graduate to a
developing nation status amidst these mounting sustainability challenges.

The conference served both as a challenge and an opportunity. It identified the urgent need to
build robust platforms and mechanisms for collaboration among key actors in the Global South
and emerging economies, reaffirming their crucial roles in achieving the Sustainable
Development Goals (SDGs).

One of the key outcomes of the conference was the adoption of the Kathmandu Communiqué,
which emphasized the importance of integrating the SDGs with planetary boundaries and
understanding the socio-economic dimensions of sustainability—particularly equity, inclusivity,
and the impacts of sustainability transitions on vulnerable populations.

We sincerely thank all partner organizations, volunteers, researchers, and scholars whose
commitment and contributions were instrumental in making this conference a meaningful and
memorable milestone in the global dialogue on sustainable development.

We extend special appreciation to the track reviewers, paper and poster presenters, and all
participants, whose active engagement played a vital role in the conference’s success.

,/

Prof. Sjors Witjes, PhD Prof. Dinesh Bhuju, PhD
President Convener
ISDRS 2024 30th ISDRS Conference 2024 Kathmandu
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Educating on Sustainable Product Design for a Circular Use of Water: Reflections on the Results of
University Design Studios for this New Scenario
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lUniversita luav di Venezia, Venezia, Italy

Abstract

This paper reflects on the education of designers for sustainable development, which can follow the
evolution in progress in the design discipline in general. From how to design to what to design, moreover,
today designing products should not only care about the interaction of the user-object, but also the user-
object-environment to ensure that what is designed makes sense without compromising the critical
environmental situation. The design for sustainability field has emerged to design more sustainable
products following the ecodesign principles and has evolved over the years from ecodesign to design
products, services, and systems for system innovations and transitions. This paper reflects on this new
design scenario taking as case studies two educational experiences on design of sustainable products for
circularity in the food service, through a retrospective inquiry over the concepts designed and the
educational model used. There, many groups recognized water saving as an essential point where to work
and where they, as designers, can intervene, so the reflection can give insights also on educating on design
for a sustainable use of water. The diffusion of this education model can help future designers to focus
more on innovation for freshwater saving, especially in locations affected by water scarcity.

Introduction

The design phase of the products that we buy, use and dispose, today is called into question because, as
pointed out for example by Thackara (2006), 80% of the environmental impacts are decided in that stage.
In a world with limited resources, precise planet boundaries and a strict safe operating space for humanity
as identified by Rockstrom et al. (2009), the need to work to reach a sustainable scenario, at least at
environmental level, becomes day after day more urgent and today mandatory. This scenario can also be
reached by acting on the education of future generations of designers because, as the effects of climate
change will become ever more visible, they will affect their daily lives and work lives. This paper wants to
reflect on the education of designers for sustainable development, which can follow the evolution that is
in progress in the design discipline in general. Indeed, it is passing from how to design to what to design
(Sanders and Stappers, 2014), from problem solving to problem setting (Diefenthaler, 2008) and Design
for Sustainability is a field of research (Ceschin & Gaziulusoy, 2016; 2020). Moreover, it is questioning the
main approach that has followed until today, the human-centreapproach, over more-than-human-design
approaches where the humans are at the same level as the other planet’s inhabitants (Norman, 2022;
Forlano, 2017).

The reflection is done through a retrospective inquiry over the concepts designed and the educational
model used in two educational experiences on the design of sustainable products for the circularity in the
Food Service (FS). Among the master design students involved in working on this wider brief, some
focused on the design for a circular use of water, indeed they recognized water saving as an essential
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point on where to work and where they, as designers, can intervene in making FS more sustainable. The
process and the results can give insights on educating on ‘design for a sustainable use of water’ and, more
broadly, on ‘design for water’. Water, a fundamental resource to preserve, that is not a usual topic for
designers, was taken by students unconsciously as a new agent to consider in the design process, a step
that comes from the posthumanism design approach (Forlano, 2017). Moreover, the understanding of
how water flows inside the product and in the professional kitchen (PK) - using a systemic design approach
- helped identify the points where to intervene, to reduce its use, or to create a circular use. The design
journey experienced was also a moment to increase the ecological awareness of students about the
current ecological crisis, skills such as problem framing, systems thinking and future literacy - key
competencies for the European sustainability competence framework (Bianchi et al., 2022) -, and to
understand the responsibility of design in the current environmental scenario.

The diffusion of this education model can help future product designers work more on innovation for
freshwater saving, especially in locations affected by water scarcity. SDGs involved: 6.3; 6.4; 11.6; 12.2;
12.8;13.3; 14.1.

Literature Reviews

The Evolution of Design Discipline

Sanders and Stappers yet in 2014 claimed that there was an evolution in design, from ‘how to design’ in
1984 to ‘what to design’ in 2014 and to ‘design to help ensure that what is designed makes sense in the
future lives of people’ predicted for 2044 (Sanders and Stappers, 2014). The shift in the scope of design
from problem solving to problem setting was also recognized by other authors, such as Diefenthaler
(2008). Moreover, design has always considered central the interaction user-object - the human-centred
design approach (Norman, 1996) -. Today, instead, design products should not only care about the user-
object interaction, but also the user-object-environment to ensure that what is designed makes sense
without compromising more the critical environmental situation. Recently, also Norman (2023) has
expanded the concept to design for humanity. Multiple contributions are emerging over the more-than-
human-center approaches, as the one by Forlano (2017) on posthumanism.

Fortunately, the inclusion of reasoning over sustainability in the design field is not new. Indeed, Design
for sustainability (DfS) is becoming a sub-field in the design discipline. DfS not only means designhing more
sustainable products following ecodesign principles, but has evolved over the years from ecodesign to
design products, services, and systems for system innovations and transitions (Ceschin & Gaziulusoy,
2016; 2020). Should education in Design follow the evolution of the Design discipline?

Educating for Sustainability

Internationally, there is a recognition of the need for Education for Sustainable Development (ESD) in
recent times. According to Unesco, the lead United Nations agency on ESDin 2005-2014: “Education
for sustainable development gives learners of all ages the knowledge, skills, values and agency to address
interconnected global challenges including climate change, loss of biodiversity, unsustainable use of
resources, and inequality. It empowers learners of all ages to make informed decisions and take individual
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and collective action to change society and care for the planet” (Unesco, 2024). After the 2030 Agenda for
Sustainable Development, adopted by all United Nations member states in 2015 with the definition of the
seventeen Sustainable development goals (SDGs), the Unesco published the “Education for Sustainable
Development: Towards achieving the SDGs (ESD for 2030)” which covers the period 2020-2030, with the
definition of a toolbox focused on five priorities: advancing policy; transforming learning environments;
building capacities of educators; empowering and mobilising youth; accelerating local level action
(Unesco, n.d.)

Also, the European Union worked on the ESD, with the European sustainability competence framework
which recognizes skills such as problem framing, systems thinking and future literacy as key competencies,
willing to work on embodying sustainability values, embracing complexity in sustainability, envisioning
sustainable futures, acting for sustainability (Bianchi et al., 2022).

A recent key pillar discovered to reach sustainable development is the adoption of a circular economy
(CE). Scholars are, therefore, also reflecting on CE education, as Minguez et al. (2021) with the use of Life
Cycle Thinking and Kirchherr & Piscicelli (2019) proposed using five principles for a CE teaching approach:
interactivity, non-dogmatism, reciprocity, constructive alignment, and problem-based learning.

A sustainable development requires the development of an ecological intelligence, according to Goleman
(2009), a collective intelligence required to face challenges too complex to tackle as single individuals. This
skill allows humans to understand the hidden price behind every product that we buy, recognize the cost
for the environment and our health, and understand the relationship among our actions and the natural
world where we live. This should enter the educational programs to raise a different new generation
(Goleman, 2017).

Educating for Sustainability in Design

Badalucco (2017, p.42) reasoning over the education of designers insisted on the need to educate to
understand the sense of the design action, to question why they are designing, to construct a sense of
responsibility and critical thinking, to manage the innovation processes correctly using the tools ethically,
creating effective solutions for responsible innovation that is attentive to social needs. In a contribution
questioning how will be the design education in 2030, Collina (2020) highlighted that today “...we are
obliged, both individually and collectively, to turn our gaze "beyond", towards the future: towards the
future of thousands of young people who will make design their profession and towards the future of our
planet that will be partly shaped by their planning” (Collina, 2020, p.21).

More recently, Tironi et al. (2023), arguing for the need for a critical review of design education, proposed
the Planet-Oriented Design as a new ethical transition in design education. Vezzoli et al. (2023), who
worked in DfS for many years (Vezzoli and Manzini, 2007), for a 2023 design conference, recognized these
diverse topics - circular product development, sustainable product-service systems, craft and aesthetics,
more-than-human design, and the roles of designers in societal, policy, and stakeholder contexts - as
trajectories in the evolution of the DfS. DfS, in the years, has become a subfield in the design discipline,
and it not only means designing more sustainable products following the ecodesign principles, but evolved
over the years from ecodesign to design products, services, and systems for spatial-social and socio-
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techinal innovations and transitions (Ceschin & Gaziulusoy, 2016; 2020). In the first contributions over DfS
Lanzavecchia (2004) recognized the ecodesign requirements for product design and Vezzoli and Manzini
(2007) had already identified the enlargement of the scope and field of action, from selection of materials
with low environmental impact to product life cycle design (ecodesign), design for eco-efficient system
and to design for social equity and cohesion, also identifying multiple environmental requirements to
follow in product design. Bhamra et al. (2013), linking sustainability potential and level of innovation,
identified system innovation (a radical and strategic approach that involves many stakeholders as
companies, customers, communities and government) with the higher level of both, passing from the
middle steps of improvement (small modifications), redesign (considers the whole life-cycle), new
concepts (considering innovative ways to reach the function required).

Along DfS main research line, different subfields have emerged in design. The involvement of systems
thinking in the design process resulted in Systemic Design (SD) (Jones, 2018). SD evolved in many different
approaches, and one of particular interest for the DfS is the approach to ecological design theorized by
Bistagnino (2011) (SDB). When working on systems and innovation is fundamental to frame the current
situation to understand where to intervene (Meadows, 2011). Also, Jones & Van Ael (2022), in framing
the methodology and toolkit of SD for system change designers, dedicated three of the seven steps to the
system assessment before going to the more intervention stages: framing the system; listening to the
system; understanding the system. One of the tools that SDB is providing is the Holistic Diagnosis
(Battistoni et al., 2019) applied mainly to anthropic activities, where a step - HD1 - is to understand the
metabolism with flows of resources used (energy, water, people, etc.) and another step - HD2 - is related
to the context/territory/ecosystem where the activity is nested.

The spreading of the Circular Economy (CE) worldwide has also impacted the design discipline. This
concept in design has produced the ‘circular design’ research line and the definition of multiple ‘design
for X’ strategies to achieve a CE, as the review by Sassanelli et al. (2020). Moreover, some approaches
have been born in design practices that evolved from human-centred to life-centric design, adding
environmental and ethical responsibility (Borthwick et al., 2022), or design for humanity, as the most
recent book by Norman (2023). This wave will consider the planet's needs at the top level as the human
needs at the start of product design process. Considering this framework, can education for DfS a subfield
of ESD?

Design & Sustainability in the Food Service

The research presented in this paper considers a specific context of application, the Food Service (FS), a
sector where the author is concentrating the research in the last years. FS is the part of the food value
chain where a meal is prepared and served. According to the Farm to Fork strategy (EU, 2020) all the
stages of the food chain should have a neutral or positive climate and environmental impact to accelerate
the transition to a sustainable food system, and FS, as part of this system, should contribute, even if food
production is the most impactful stage (Baldwin et al., 2011; Mistretta et al., 2019).

Currently, design for the FS means mainly or interior design or designing the tools that are needed - to

prepare and serve a meal - without the right consideration over the sustainability of this sector. If the PK
of FS activities are the focus, they are complex environments with many operations performed by workers
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with or without tools, transforming food involving energy, water, and producing waste (Battistoni,
2023 b). According to Subramanian et al. (2021) collecting data on foodwaste-energy-wateremission
nexus aspects in FS is very difficult, however, it is a resource-consuming sector, for example, the study by
Pacific Insititute (n.d.), indicates the use of 37,5 liters (9,91 gallons) of water per meal a day in a restaurant
in 2000.

In this sector, dematerialization is impossible. We can reduce the number of kitchens or share them
among FS (e.g. ghost kitchens), but we need to continue to design and produce the products to process
and cook food, at least until the moment that the food as we know it today will exist, and will be not only
food pills. Also, because FS for the public sector is a social necessity in the case that it is cooking for the
people that cannot do it, as in elementary schools or even more in hospitals. An urgent action is to
transform and adapt them to the changing conditions that will happen in not so far times, facing problems
such as the changes in energy supply, water scarcity, digitalization, the increasing number of people to
feed, growing numbers of older people, correlations among food and health, changing in the diet
(increasing of vegetarians, ..), and more.

Methodology

This paper reflects on the education for a sustainable development in the design field. It is carried out by
taking as case studies two educational experiences, where master design students of an Italian university
were involved in working on a wide brief: the design of sustainable products for the circularity in the FS.

The two experiences, where the author was the main tutor, were (see table 1):

o the “product design 1” studio of the master course in product design, with a duration of one
semester, where students had to design sustainable electronic equipment, half of the class for the
FS sector while the other half for the health sector;

e the “Circular food service” workshop of one week on the design products/services for a circular FS
sector.

The reflection is done through a retrospective inquiry over the concepts designed and the educational
model used. In particular, the courses follow a specific methodology (Battistoni et al., 2023) not always
perfectly declared to students, considering a first phase of research to discover and define problems,
followed by a second phase of product development for the solution find, developing and delivering the
concepts. The phases were not linear but were considering moments of going back and forward.
Moreover, the methodology was merging human-center principles with ecodesign ones - the
consideration of environmental requirements in the design process (Vezzoli & Manzini, 2007;
Lanzavecchia, 2004) - and Systemic Design (Bistagnino, 2011; Battistoni et al,, 2019). A constructivist
pedagogical approach was followed, using learning-by-doing with continuous open discussions
teacherstudents. These moments were facilitated by the use of visualisations as systems maps and
sketches and technical drawings.

Both the experiences involved the collaboration of a leading company in the production of equipment for
the FS in order to receive feedback from them over the FS sector and the solutions proposed.
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Table 1. Summary of the characteristics of the two educational experiences

>

Experience What Where When Who Collaboration
Practitioners Tutor
1 “Product Master | October 20 students of | 1 professorin Two moments of
design 1” course 2022 - the product design, | comparison with
studio in February 1° year master | 1 professor in the
product | 2023 students eco & systemic industry (half
design design, 1 and final)
assistant in
product design
2 “Circular food |Master |5 consequent (18 students of the[l professor in 'Two specific
service course in |days in 2° year of the design, 1 moments of
system” product June 2023 master in productfassistant in comparison with
workshop design design product design the
collaborating with [industry (first
the industry day and final day)

Results and Discussion

The following subchapters report the two educational moments and their results. The students were
always free to choose the FS context on where to work (restaurants, bars, canteen, etc.). Many of them
decided to work in a context where they had a past working experience, or at least one per group.

Design Studio of the Master Course in Product Design

In this design studio, the first of the master course in product design, half of the class (20 students)
received the brief to design electronic equipment for the FS. They followed a first theoretical class of 3
hours on DfS, then they were divided into working groups. They had to conduct the first research phase
in autonomy for the identification of a macroproblem divided in sub-problems related to the
unsustainability of the FS sector chosen, being free to choose the problems to solve, but afterwards, they
were forced to follow the environmental requirements for the design of the new product, considering the
life cycle, mainly focusing on maintenance and the end of life.

The first problems that students presented without confrontation with teachers were problems that are
commonly discussed during the public debate on food and environmental problems (such as food waste
creation and water use). Some of them were coming from their direct observation in past experiences in
the sectors, such as the oil disposal in food trucks or the food degradation in catering services. After
confrontations with teachers and also a moment of direct discussion with the company, they arrived at
the definition of more complex and articulated problems and a consequent design solution. See results in
tab.2. Along with the common files of presentation of a design product (technical drawings), they also
created a “sustainability patent” to fill with the environmental requirements followed, highlighting how
they eased the regular maintenance, as the substitution of a component, and the end of life.
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Table 2. The results of the Design studio in product design

Published in Battistoni et al. (2023)
Sn. Group Context Final Problem Identified Final Solution Identified

1 | Restaurants Degradation of food Food degradation in A smart box to measure the
and food waste in fridges pH of food preserved in
restaurants fridges and indicate the

level of degradation

2 | Food Trucks Great use of oil and Excessive use of oil during | A smart fryer to reduce oil
its disposal in food frying and disposal use and transform
trucks exhausted oil into biodiesel

3 | Restaurants Dispersion of heat in Heat dispersion when A device to recover
restaurants ovens are switched off dispersed heat and use it for

heating water

4 | Catering Temperature Possible food degradation | A smart box to preserve hot
decreasing during during food transport temperatures during food
catering service transport

5 | Restaurants Great quantity of Excessive water use A smart device to reduce
water used in pre- during pre-washing water usage while scraping
washing food from dishes and trays

6 | Restaurants Waste of water and High water and heat A smart pasta cooker to use
heat during pasta wastage in pasta cooking | less water and recover heat
cooking in from waste water
restaurants

STORYBOARD- Water fiow

A
,l" :

1. wastewater and condensate wate:

1@, 2l

%l

o= &1

=

3. Water storage in the tank 2. Refill of

water in the cooking tank

Figure 1. Examples of product design concept by group 6. Students: Abbattista, Brandola, Schembari. Rights
reserved to Universita luav di Venezia.
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It was interesting to notice that some students recognized water saving as an essential point on where to
work and where they, as designers, can intervene in making FS more sustainable. Indeed, two groups (5
and 6) worked on the design for a more sustainable use of water in equipment: a pasta cooker that
recycles water internally and a device to reduce the use of water in pre-scraping. Another group worked
on using less energy to heat water, recovering the heat from oven.

Workshop “Circular Food Service System”

This workshop of one week involved students of the master in product design that have completed at least
the first year. These 18 students received the brief to design products or services for a circular FS sector. The
first day they had the opportunity to visit the showroom of the industry involved in the work with a Q&A
session with some chefs and the manager of the design department. The second day, in the morning they
followed a theoretical class of three hours on DfS. In the afternoon there was a practical brainstorming
exercise that forced them to reflect over the life cycle of FS equipment with the creation of a map on a big
paper sheet with post-it (see fig. 2). It was facilitated by the teacher following a previous outline published
in Battistoni (2023 a). The third day and the fourth day they performed the design process with continuous
moments of reflections with the teacher, that forced them also to reflect on the interaction of the products
with the resources used in the use phase, as food, food waste, energy, water ...On the fifth day they finished
the communication material and presented the results to the teacher and the company.

. 3 VENDI TR

Figure 2. The results of the brainstorming over the life cycle of equipment

Also, in this case, some students recognized saving water as an essential point on where to work and
where they, as designers, can intervene in making FS more sustainable. Indeed, three groups (3, 4 and 5),
see tab. 3, worked on the design for saving water: a product to degrease water to reuse it in kitchens, a
module for hydroponic harvesting to use the water discarded from the vegetables washing. Also, in this
case a group worked on saving energy to heat water thanks to a system of tubes that enter in the hoods
to exploit the heat. These groups studied the water fluxes of water in the kitchen within the process, see
fig. 2.
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Table 3. The results of the workshop on FS circularity

kitchens

in kitchens

Group Context Problem Identified Solution Identified
Food waste A component for the desk to manage food
. . Food waste generated . .
1 - Generic generated in food . . waste with compost generation and an
. during processing .
processing app to deliver compost.
. . Excess flour waste
S High price of flour + . . A component added to the desk to
2 - Pizzeria during pizza dough
great flour waste . recover excess flour.
preparation
Great use of . A component with a degreaser and filter
. . Excessive wastewater .
3 - Generic wastewater in to enable water reuse in a closed loop

system.

4 - Restaurant

Great use of water
in food cultivation +
waste in cleaning

Excessive water use for
cultivation and cleaning

A hydroponic module using water
discarded after vegetable washing.

High temperature in

High heat and water

A tube system in the hood to use heat and

electronic waste

from kitchen appliances

5 - Generic kitchens + great use | usage during cooking . .
. . provide water for cooking.
of water in cooking processes
. . . Selling products (e.G, ovens) on loan to
. Great quantity of High electronic waste &P . ( )
6 - Generic support maintenance and recovery of

spare parts.

Flusso dellPacquain cucina

Figure 3. Examples of study of water fluxes in the kitchen

Discussion Over the Education Experiences

The two experiences were performed by practitioners with different timing, levels of experience and
awareness on sustainability and circularity, as shown in tab. 4. They also reported two slightly different
levels of approaches to DfS. In the design studio the focus was on the nano level of the equipment in a PK,
and in this case, the students focused more on the sustainability of products itself. In the second one, the
workshop, thanks to the brainstorming activity and a different level of maturity on product design that
required less effort on the product design concepts - end of second year rather than beginning of first
year of master - the students were able to consider more the relationship between the equipment and
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the rest of the products and processes that happen in a PK. In this case, their level of intervention can be
considered slightly more than nano-level (referring to Battistoni, 2023) but they arrived only to draft
concepts, due to the time constraints, concentrating less on the product life cycle. In both cases students
were forced to reason on having outcomes at product level, not only at changing materials (that in the FS
is difficult due to hygiene constraints), but on working on product innovation through improving the
existing ones or developing completely new products. During the tutoring, they were also sustained to
think not only about the product life cycle, but to think about their interaction with resources with the
potential to close loops - or opening to other processes - of resources also during the product use and not
only at the end of the life cycle. Thanks to this aspect, there was some group that tried to create
connections for example among the heat dispersed and the need to have hot water.

Table 4. A comparison of the two educational experiences

Experience What Who Time Experience Experience on Level of Level of
on Design Design for Approach to Intervention
Process Sustainability DFS

and Circularity

1-"Product 20 students of 5 Low Low Product level Nano level
Design 1" the 1st-year months (equipment)
Studio master

students
2 - "Circular 18 students of 1 week Medium Low Product level More than
Food Service | the 2nd-year nano level
System" master in (equipment-
Workshop product design kitchen)

The design journey, in both cases, was a moment to improve the students’ skills such as problem framing,
systems thinking and future literacy - key competences in European sustainability competence framework
- It was also a moment to increase the ecological awareness of students about current ecological crisis
and to understand the responsibility of design in this scenario.

The fact that many groups decided to work on water saving can give insights also on educating on ‘design
for a sustainable use of water’ and more broadly on ‘design for water’. For them, a phase that resulted
important was the understanding of the system, and how water flows in the PK. A SD approach and the
use of its tools, as the HD to delineate the water fluxes, was helpful for the students, to individuate the
problems. Because, in this case, they didn’t need to start the design process as it is classically performed:
starting from problems individuated by market trends or related to the use of the product by humans.
Indeed, the water is not taken into consideration by kitchen operators until they receive an expensive
water bill. Water was taken by students as a new agent to consider in the design process, a step that
comes from the posthumanism designh approach (Forlano, 2017). Moreover, the understanding of how
water flows inside the product and in the PK helped identify the points where to intervene, to reduce its
use, or to create a circular use. An open question is to understand how much time dedicate to this phase,
because it is an additional step to perform in the design process to enable the design for this new scenario,
but it makes it longer, and usually time constraints in design studios should be respected, also because
the results - a new product - should be also well deepened in details and well communicated. In reality,
the approach at nano level used by the students contains reflections and relationships with the macro

115



THE 30"
ANNUAL INTERNATI

SUSTAINABLE DEV ugkm RESEARCH
s 4 5

. "o ISDRS

*

Iin

*

level - the system one -, but actually it was made without a real awareness of this type of action. Moreover,
the move from one level to another one was made multiple times. The relationship between the nano
and macro level can be seen in fig. 4. It seems that the better solution is to guide the students through a
design process that is a mix of the two different educational experiences had: giving time both on the
inclusion of systems thinking aspects, to delineate the sustainable goals of products, the sense making,
and to focus also on the environmental requirements of the products itself, for a life cycle thinking
approach to better the ‘how to do’ phase.

MACRO LEVEL
WITH ACTORS OF THE ECOSYSTEM

INTERNATIONAL GEOGRAPHICAL CONTEXT

reservation

ing, . EQUIPMENT,
:; TOOLS
& ACTIONS

MICRO - MESO - MACRO LEVEL
IN A SPECIFIC GEOGRAPHICAL CONTEXT
WITH ACTORS OF THE ECOSYSTEM

different strategies
to close loops (CE

waste =& EQUIPMENT
| & AND TOOLS

EQUIPMENT
AND TOOLS
LIFE CYCLE

NANO LEVEL (product)

potential closed loops
for resources \ A 4

Figure 4. From nano to macro level approach that can be used in design for the FS. The macro level starts from the
value chain of the CE for food (Fassio & Tecco, 2018).
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Conclusion

The results of the design process and the visualisations that the students have delivered tell about the
impact of these educational experiences, even if the changes in the students, before and after the courses,
were not quantified at the end of the process. These experiences had an impact on the education of
students on giving the skills to address interconnected global challenges, make informed decisions and
take individual and collective action to change society and care for the planet, as the Unesco wants for
future generations. Moreover, they were moments to increase the ecological awareness of students
about the current ecological crisis, and providing skills such as problem framing, systems thinking and
future literacy - key competencies for the European sustainability competence framework. Considering
this, education for DfS can be proposed as a subfield of ESD.

The process and the results give insights also on educating on ‘design for a sustainable use of water’ and,
more broadly, on ‘design for water’. It is not a usual topic for designers, but it can become thanks to the
new design movement which tends to consider new agents in the design process, a step that comes from
the posthumanism design approach (Forlano, 2017). In this case, a systemic approach was important to
use to understand how water flows inside the product and in the PK to identify the points where to
intervene, to reduce its use, or to create a circular use. It can be an example for design that want to
consider the future of our planet, where there is the need to understand the sense of the design action,
to question why we are designing, to construct a sense of responsibility and critical thinking, to finally
develop an ecological intelligence (Goleman) understanding the relationship among our actions and the
natural world where we live.

The diffusion of this education model, in particular the one on the topic of water saving, can help future
product designers to work more on innovation for freshwater saving, especially in locations affected by
water scarcity. Indeed, water is considered the gold of the 21st Century (ICWRGC, n.d.) and there are
studies that warn on the future increase in the demand of freshwater (OECD, 2012), contributing to water
scarcity caused also by climate change (UN water, n.d.), causing an increase of water scarcity in more
countries in 2050 (Baggio, Qadir & Smakhtin, 2021).
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