DOI: 10.61782/fa.2025.0497

FORUM ACUSTICUM
aiils EURONOISE

INVESTIGATING STRATEGIES IN A SOUND DESIGN FOR
SUSTAINABILITY EXERCISE IN AN EDUCATIONAL SETTING

Georgios Marentakis'* and Stefano Delle Monache?
! Department of Computer Science and Communication, @stfold University College, Norway
2 IRCAM CNRS - STSM Lab / Perception and Sound Design group, Paris, France

ABSTRACT

Designing sound for sustainability is a vibrant research
topic as researchers try to find ways to design sound in or-
der to communicate sustainability values. We present here
a study focusing on product sound design for sustainabil-
ity. Students from a sound design course were asked to
design sound for an electric device with a focus on com-
municating sustainability values. Here, we analyze and
present our results based on a recently proposed frame-
work for coding sound-driven design activities. We re-
port on the elements which received most weight by the
student designers and outline the creative solutions that
were proposed. We use the framework to gather insight
on how student designers considered different sound de-
sign aspects when developing their projects. We conclude
by discussing possible methodological aspects that could
be addressed more systematically in the future in an edu-
cational context.
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1. INTRODUCTION

Design is an area of major importance in the journey to-
wards more responsible and sustainable production and
consumption model [1]. Designing for sustainability is
a field within design investigating different ways to sup-
port sustainability through design. It is researched actively
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in product design, architecture and the built environment,
transport, resource use and management, computing and
interaction design, health but also music, art, and culture.

The relationship between sound and music and sus-
tainability originates in soundscape, acoustic communica-
tion, and acoustic ecology [2,3] with later work on sound-
scape design especially in relation to urban spaces [4-7].

Sound is an essential part of the experience and use of
products and can be shaped by design in accordance with
predefined requirements. Originating in film sound design
is now found in several practices such as sonic interaction
design, auditory display, warnings and alarms, computer
games, and sonic interactions with products. Sound de-
sign for sustainability is a concept unifying different ef-
forts to improve sustainability through sound design.

A recent review [8], analyzed different themes in sound
design for sustainability and identified the following themes
in designing sound for sustainability: sound, music, and
the environment, eco-musicology, environmental impact
of the music industry, sound design for sustainable behav-
ior, product sound and sustainable acoustics.

Given the increase in interest in sustainability and sound
design, it is interesting to investigate how to engage and
teach students in designing sound and sustainability. To
this end, we designed and report here our experiences with
requesting students to perform sound design for the pur-
pose of communicating sustainability through product sound.
The paper is organized as follows: first we present some
background on sound design and designing sound for sus-
tainability, then we present the method we used includ-
ing the exercise we designed, and finally we present the
results and our reflections on the project we have under-
taken.
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2. BACKGROUND
2.1 Perception of Product Sustainability

Design for sustainability is a key area in design investi-
gating how to design sustainable products, systems, and
services. Focus may be on lowering the environmental im-
pact of product life-cycle (green design, eco-design [9]),
reducing the amount of circulating products [10, 11] or
improve the use phase through design for sustainable be-
havior [12]. A number of researchers looked in more
detail into how product aesthetics relate to the percep-
tion of its sustainability. Zafarmand et al [13] identify
seven aesthetic attributes: ‘aesthetic durability’, ‘aesthetic
upgrade-ability and modularity’, ‘simplicity and minimal-
ism’, ‘logicality and functionality’, ‘natural forms and ma-
terials’, ‘local aesthetic and cultural identity’, and ‘indi-
viduality and diversity’. In connection with research on
plastics, DuBois et al [14] identified five variables that
interfere with the sustainable perception of the partici-
pants: weaker color intensity, use of colorless colors, a
rougher texture, a speckled structure and the usage of a
matte gloss. Sareh et al [15] proposed an aesthetic - sus-
tainable industrial design framework with emphasis on life
cycle and reuse strategy, and sustainability in materials
selection and manufacturing processes. They emphasize
that a product that is elegantly minimal in terms of ma-
terials and forms not only avoids waste but also commu-
nicates durability. The aforementioned perceptual investi-
gations are routed in visual and tactile perception and less
so on auditory perception.

2.2 Sound Design and Sustainability

Sound design is relatively new discipline emerging from
film and being applied today in various domains including
product design. Most sound design methods iteratively
design sound form (i.e., quality) and sound function (i.e.,
purpose in the context of use). Most follow analysis, cre-
ating (synthesis), and evaluation steps [16—18]. The anal-
ysis step begins with the analysis of existing sounds used
for similar purpose and ends by an acoustic and perceptual
specification of the sound product. This is followed by an
ideation process followed by creation of alternatives to be
evaluated in a last step e.g., [19-22].

Arguably, the perception of product sustainability in-
volves the sustainability of its construction, disposal, and
possibilities for sharing and reuse as well as the resources
involved in the use phase. Connections between sound
design and design for sustainability have only recently

been made [8]. Sound design for sustainable behavior
e.g., [23-25] can be used to influence product use. How-
ever, the relationship between product sound and the per-
ception of product sustainability has not received much
attention in the literature. The sound of products is known
to elicit strong emotions and associations [26] and is likely
to influence the perception of product sustainability how-
ever this topic remains unexplored.

2.3 Teaching sound design

There is sparse literature directly investigating teaching
sound design. Rocchesso et al [27]discussed pedagogical
approaches to sonic interaction design and acknowledged
challenges in identifying appropriate materials but also in
performing evaluation of early basic designs. Shared ob-
servation is brought forward as a method to address this
issue. A further issue discussed is this of sensitization to
sonic interactions using sound walks, audio dramas, and
exploring audio-tactile interactions. Sketching though vo-
cal interactions or sonic overlay of video is considered
as a final step in the process before the delivery of the
final prototype. [28] advocates towards an action-sound
approach. [29] use Foley to function a design process in
a workshop setting, continuously scrutinizing sound de-
sign and interpretational strategies in three steps: foley-
-based and electro-acoustic Wizard of Oz mockups and
functional prototypes, real time sound making, performance
of interactions, and critical reflection. These approaches
are echoed in related books most significantly the one by
Karen Collins [30]. Some further discussion can be found
in [31,32].

2.4 Summary

While product aesthetics have been found to influence the
perception of product sustainability, the impact of prod-
uct sound has not received much attention. The applica-
tion of product sound design could provide a creative way
to gain insight on the relationship between product sound
and the perception of its sustainability. In an educational
context, such a project could provide a great opportunity
to sensitize sound design students to contemporary de-
sign problems and simultaneously obtain insight on how
they approach this problem by design. To this end, we
designed and present here an educational exercise on de-
signing product sound for sustainability.
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3. STUDY

Our investigation is based on an assignment which was
designed to lead students to think and experiment with
how they could communicate values related to sustain-
ability through sound design. The assignment was the last
of four in a course on sound design and production at the
Digital Media and Design Bachelor program, @stfold Uni-
versity College. There were two instructors the first was
a university teacher and the second a sound artist. Dur-
ing the course students received instruction on theoretical
and practical aspects of sound design. Theory lectures and
exercises focused on the basics of sound as physical phe-
nomenon, perception of sound, digital audio, as well as
recording, arranging and mixing sounds. The students had
already completed three assignments which had topics re-
lated to soundscape, sound for video/film, and sound for
creating an audio-book type of delivery for a short poem.
They had already interacted with the sonic artist on three
occasions in which they discussed the aesthetic aspects of
their projects and received guidance on how to implement
their ideas using their chosen tools and DAW workstation.

3.1 Definition of the assignment

The assignment had the form of a design brief. Students
were instructed to design the sound of an electric water
kettle so as to communicate its sustainability. To do so,
they explored the relationship between the sound of kettles
and the perception of product sustainability taking into ac-
count all sonic aspects of interaction with the product: the
sound of product materials, interaction with the control el-
ements, displays, notifications, and the sound of the water
boiling cycle.

The assignment was structured in three steps. Step 1
was a sensitization activity and involved documenting in-
teraction with at least three existing water kettles selected
by the students to show variation quality, materials, and
sound. Students were instructed to note, share, and dis-
cuss observations as a team referring to a short video doc-
umenting interaction with each of the kettle(s). In Step 2,
students ranked the kettles in terms of sustainability with
and without visual feedback. This shared observation ac-
tivity was designed to prompt students to discuss about
which aspects they think contribute to the perception of
the product sustainability. In Step 3, they identified which
sonic aspects they would modify to influence the percep-
tion of kettle sustainability and created a sonic overlay of
one of the videos illustrating their approach. They submit-
ted a short essay documenting the process and audiovisual

material.

Students were provided with a working definition of
product sustainability as a product whose production, use,
and disposal does not lead to depletion of natural resources.
In the assignment context, this was to be interpreted as
products whose sound implies that their production, use,
and disposal does not lead to depletion of natural resources.
Natural resources were defined both as materials but also
as resources such as energy, water, etc. Sustainability at
the disposal phase was defined as the extent to which the
product is recyclable.

3.2 Participants

Participants were university college students. There were
eight student groups which participated each had between
two and four students as members. Students were in the
fourth semester of their studies. In total there were twenty-
four students which participated nine male and fifteen fe-
male. Students provided consent in order for their assign-
ments to be analyzed for research on teaching purposes.

3.3 Analysis

The written assignments and the audiovisual material was
imported to MaxQDA for coding and analysis. Coding
was done using the TWAF - Designing [The, With, Against]
sound [For] coding scheme developed in [33]. This scheme
takes in account four main semantic orientations of sound
strategies found in design projects that incorporate sound
and that reflect the cultures of different stakeholders in the
design process:

1. Designing THE sound is sonic and creative: under this
code, sound designers focus on a sonic problem (i.e., per-
ceptual implications of listening) and use creativity (i.e.,
artistic experimentation and innovation) to shape aesthetic,
expressive and sensory qualities of sound. Sound is cre-
ated to evoke emotions and moods, and represent a unique
sonic identity and convey information, functions and in-
tentions.

2. Designing WITH sound is experiential and integrative:
under this code, designers focus on the integration prob-
lem of sound with other design elements (e.g., lighting,
space, and materials) within the environment and context
in order to create a cohesive and immersive experience.
If sound is designed, it is used to create a more engaging
(i..e, multisensorial) and remarkable experience (e.g., ad-
venture) for the user. The experience of listening is com-
plementary to, and integrated in the product experience.
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3. Designing AGAINST sound is technical and mitiga-
tive: under this code, acoustic engineers operate against
sources and systems that produce unwanted or harmful
sound. A technical problem (sources, mechanisms, physi-

cal configuration, regulations, systems, algorithms) is found

in the physical, sensory, and functional aspects of noise,
acoustics and vibrations. The design action aims at miti-
gating noise (i.e., unwanted sounds), thus increasing sound
quality to create acoustic comfort in an environment.
4. Designing sound FOR is cultural and purposeful: this
code represents the culture of the expert users, as they seek
for culturally relevant (e.g., values, beliefs, and practices)
and meaningful sounds for a specific audience or com-
munity. Sound is used to tell stories, convey values and
information and evoke emotions that are specific to a par-
ticular cultural context. The design action is to find pur-
pose for the sounds to exist. Therefore, design process
for the intervention encompassing sounds are inherently
goal-oriented and context-dependent.

This scheme was developed during participatory sound
design workshops and was chosen due to its versatility and
ability to capture the multi-facet nature of sound design.

4. RESULTS

Here we summarize the results of the coding process for
each of the four main codes in the coding scheme we fol-
low. Coding was done by the first author and validated
with the second so that disagreements were resolved. Sum-
marizing was done in collaboration. We present results
starting with the FOR code, since this provides an under-
standing of the students’ interpretation of the sustainabil-
ity context in sonic terms. Three main conceptualizations
emerged, that is product circularity, durability, and en-
ergy efficiency. Then we proceed with the AGAINST,
WITH, and THE codes that highlight the different per-
spectives and strategies that the students adopted to trans-
late their sustainability conceptualizations into sound de-
sign solutions.

4.1 Designing Sound FOR

Sustainability was understood in terms of product circu-
larity, durability, and energy efficiency: ‘material choice
significantly impacts the perceived sustainability of a ket-
tle. A kettle made from cheap plastic reduces from its sus-
tainability image compared to one fashioned from robust
metal or high-quality plastic’, or ‘it has good durability
which is a key aspect of sustainability’, ‘the harsh sound
of a kettle struggling to heat water ... is taking away from
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the products sustainability’. A sense of the product being
in ‘harmony with the environment and nature’ was also
mentioned. Material was considered critical for commu-
nicating sustainability values, both in terms of recycling
potential but also in terms of providing a sense of dura-
bility: ‘[it] is favored due to easier recyclability and lower
risk of emitting harmful substances’. Sound should re-
late to this of a sustainable and durable material like glass,
metal, but not plastic: ‘the sound should minimize any
hint of plastic, ideally resembling a sturdier, more durable
material’. Furthermore, mixing sustainable materials with
others was not appreciated and was considered a factor
that was reducing sustainability.

Some groups weighted in emotional factors: ‘most
sustainable I felt was .... it gives off a more cozy and
warmer vibe ’ or ‘this can give the user a sense of calm
and well-being, which can reinforce the impression of sus-
tainability’. Sustainability was also associated with aes-
thetics : ‘(it) has a minimalist aesthetic, which can also
contribute to the perception of sustainability’ or ‘a more
modern design that ... also contributed to a sound that
felt more sustainable’ or ‘the design calls back to simpler
times and may help it appear more sustainable than the
regular, mass-produced electric water kettles’.

The availability of advanced control options and of
a digital display were also associated with higher qual-
ity and better control in relation to sustainability: ‘[it] has
different settings where you can choose which tempera-
ture you want the water to be’. On the other hand, others
value simplicity as ‘there’s less that could break’.

4.2 Designing AGAINST sound

The most prominent aspect in this category was the loud-
ness of the sound emitted when the water was boiling.
Groups attributed this negative association both to the fact
that a louder sound led to an impression of cheap con-
struction but also to a higher (and likely wasteful) energy
consumption: ‘the harsh sound of a kettle struggling to
heat water may create feelings of discomfort’, ‘[it] is so
loud makes it sound cheap and not sustainable’, ‘the loud-
ness of it ... brings it down on my list’, ‘sounded very
intense and "felt" like it wastes energy’. Loudness was
not only unpleasant and a sign of low sustainability but it
also led to annoying interference to other activities from
boiling sound. Most ‘would prefer if [it] had better sound
insulation’.

Creaking and squeaking sounds of ‘loose parts’ such
as the lid or buttons was perceived as a sign of the device
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being old or not durable. A device which sounded ‘thin
and hollow like an empty bottle’ was through to reveal
poor material used in construction while the sound should
have conveyed ‘durability and higher quality’ and a ‘solid
and premium sound’. Negative comments were mostly
associated with plastic kettles. There were also comments
relating to the sound of water pouring in and out as well as
acoustical aspects e.g., ‘being made of glass ... resonates
a lot more’. The lack of feedback to the completion of
boiling was also considered to be a problem.

4.3 Designing WITH sound

Groups commented that the impression of sustainability
cannot emerge from sound alone but rather as a congru-
ent experience supported by all senses: ‘the visual and
sonic aspects are not only aesthetic choices, but a way
to communicate the product’s sustainability’. Failure to
create a congruent experience could destroy the impres-
sion of sustainability. This could relate to design: ‘a kettle
with a clean design but made of plastic may raise doubts
about its sustainability’ or the combinations of materials:
‘because the kettle is in stainless steel, the plastic buttons
and knobs feel even cheaper’. Sound had an important
role to play here: ‘it would sound weird to have really
sustainable sounds to a plastic kettle’. Material choices
leading to perception of sustainability were considered to
be weakened or enhanced through sound: ‘when being
tapped: low, plastic sound (but it seems harder in compar-
ison with others) - more durable material’.

The experience of interacting with mechanical parts
was also considered to be supported and enhanced by ‘crisp
and firm’ sounds: ‘you can hear the spring in when lifting
the lid, and creak when closing it’. Sound was also consid-
ered an element completing the experience e.g., produc-
ing ‘a satisfying click’ when starting the device, ‘(mak-
ing) pouring water sound satisfying’, or making an action
‘sound easy and not complicated’.

4.4 Designing THE sound

Several comments were about understanding and design-
ing the sound of the boiling process. The most commented
aspect was loudness: ‘to make any kettle sound more sus-
tainable we need to lower boiling water sound volume’ as
‘quiet, gentle sounds during operation signal energy effi-
ciency’. Insulation did not only reduce loudness during
boiling but also led to ‘a more comfortable and muted
sound when you fill it up or boils the water’. Groups
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realized that loudness varied over time in ways that de-
pended on the model, however, they did not propose dy-
namic changes in loudness in their designs .

The timbre and to some extent the pitch of boiling
water cycle received several comments. Existing sounds
of boiling were in general perceived as not appropriate
from the point of view of communicating a sustainabil-
ity perspective. Lower frequencies, when present, were
considered to be pleasant and water sounds such as bub-
ble sounds and rumbling were appreciated. Groups com-
mented that sound ‘should be less harsh, with a deeper
bass, fuller resonance, and a rounder quality’. They iden-
tified layers in the sound timbre as ‘the sound of bubbles
gradually mixed with the initial hum of boiling’. This
brought associations: ‘a smooth "bubbling" sound remi-
niscent of a flowing stream’. Original sound was typically
removed in the assignments and sounds of nature were
layered ‘to evoke a serene connection to nature, aligning
with the concept of sustainability’. For example, groups
used ‘waterfall sound’, ‘rain sounds’, ‘waves’, ‘flowing
river’ as a base layer and added elements like ‘wind’, ‘bam-
boo’, ‘chirping birds’, ‘owls’, etc. One group wanted to
give the experience of being outside preparing water in
the nature so that ‘sounds are coming from outside the
window’ and not from inside the room.

Groups appreciated ‘firm and crisp’ sound as a sign
of robust construction when it comes to interaction with
the mechanical moving parts. Squeaky sounds brought to
associations with an aging or poorly constructed device.
Such sounds were removed in the deliveries: ‘instead of
brutal clicking noises of the on/off switch, we replaced it
with some nice and dreamy chimes, which indicate when
the kettle is on and is finished’ or ‘the sound of bubbles
when the lid is opened and closed’, or ‘bird calls associ-
ated with the kettle’s button’.

Concerning feedback, several groups considered the
high frequency beeping sounds used as audio feedback to
digital interactions not to harmonize well: ‘the pip sound
is unpleasant’. These were replaced using natural sounds
but also a ’frog’ sound from a group aiming to provide
a more playful dimension. One notable addition was ‘a
voice feature which indicates various thing as time re-
maining, which mode is on and how much energy you
save’.

4.5 Summary

We coded the deliveries according to the Designing [The,
With, Against] Sound [For] coding approach which al-
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lowed to isolate different perspectives in the sound de-
sign strategy. Sustainability was understood in terms of
the product circularity, durability, and energy efficiency.
Sonic aspects related to each of these dimensions were
identified and discussed by the students: the sound of the
material, the sound of the moving parts, and the sound of
the boiling process. These were found to have the poten-
tial to enhance (when congruent with) or degrade (when
incongruent with) the level of sustainability perceived by
other senses. Sound design was applied to hint to recy-
clable and durable materials, enhance the perceived dura-
bility of moving parts, reduce the loudness of the boil-
ing sound, and remove high frequency elements as well
as high frequency audio feedback beeps. Natural water
sounds were layered to create an agreeable experience.
Non-water sounds were used to augment the soundscape.
Voice was used for feedback to the boiling process.

5. PERSPECTIVES AND CONCLUSION

Motivated by the increased interest in sound design for
sustainability, we have attempted here to investigate how
groups of university students in a sound design course
would design sound for a common device, an electric ket-
tle, to communicate product sustainability. Students ex-
plored the sensory aspects of found kettles and re-designed
their sound with the intention of communicating prod-
uct sustainability. They presented their ideas using sonic
overlay of video. This exercise allowed us to reflect on
the teaching approach used while collecting valuable in-
formation about designing sound for sustainability.

5.1 Aspects identified

The application of the Designing [The, With, Against]
Sound [For] coding scheme helped separate and identify
different perspectives in the design process. In their re-
ports, groups identified shortcomings (against) and dis-
cussed experiential aspects (with) when designing (the)
sound (for) sustainability.

In agreement with the literature in Section 2, sustain-
ability was related to a perception of product circularity,
durability, and recycling energy efficiency. Groups thought
that the sounds of interacting with device should support
such associations e.g. sound of steel or glass was favored
over plastic. Mechanical interactions should also sound
robust, through a crisp sound. Sound was considered a
sensation that can enhance the perception of interacting
with a durable device made out of quality sustainable ma-
terials when congruent with a similar impression provided
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by the rest of the senses. On the other hand, if incongru-
ent, sound could reduce the overall experience of kettle
constructed of a solid material. Sustainability was also re-
lated to energy efficiency as this is understood though the
sound of the boiling process. Nearly all groups objected
a loud, harsh, and noisy water boiling sound and valued
a soft sound enhanced with natural sonic elements as a
sign of sustainability. They also appreciated notifications
regarding the progress of the boiling procedure.

5.2 Divergence and omissions

Relating to the existing literature on designing sound for
sustainability, aspects that were not considered relate to
designing sound for sustainable behavior. Even if groups
valued feedback about the efficiency of the boiling pro-
cess, the presence of digital controls to set the desired tem-
perature, and transparency as a way to judge how much
water was in the kettle, only one group introduced voice
feedback to boiling cycle stage while none thought of us-
ing sonification for communicating energy consumption
or assisting the user in reducing energy consumption [25].
The same holds also for the source of electricity and the
emissions involved in the process. Furthermore, the groups
avoided embedding dynamic cues in the sound of the boil-
ing process and rather used a sound that is pleasing and
provided a sense of operating the kettle in a way that is
connecting with nature. It is not clear if this reflects an ob-
jection against embedding information in the sound or just
a lack of technical sophistication in the student groups.

Another point that was a source of diverging opin-
ions was judgments on the sustainability of each material.
While the durability of the materials was relatively easy
to judge, their sourcing and recycling potential was often
a source of divergent opinions especially with respect to
the extent plastic can be recycled as well as other mate-
rials. Another point of divergence related to design, with
some attributing sustainability to a modern sleek design
while others implying that the use of a time-tested design
had the potential to communicate sustainability in a better
way.

5.3 Reflecting on the teaching approach

This was a first experiment in training students to think
about sound design for communicating product sustain-
ability and some aspects seem to have worked while for
others there is potential for improvement. Overall, shared
observation worked well in developing a consensus with
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respect to the experiential and aesthetic aspect of sustain-
ability of the product involved. It also succeeded in sensi-
tizing the students to the topic. However, given the diver-
gent opinions that emerged an aspect that could have been
clarified better was this of sustainability and its aesthetics.
While a definition and some examples were given, reflect-
ing on the results it appears that more specialized knowl-
edge on sustainability and how this has been addressed in
the literature would have been relevant for the students.

Sonic overlay of video overlay was also quite suffi-
cient on helping student showcasing their ideas. What was
particularly useful is that it provided an easy way to ’over-
ride’ the original sound of the kettle which would have
been hard to achieve if a more performative approach was
taken. While there is certainly merit in employing a tech-
nique in which overlay is done while the students inter-
act with the actual physical device, the danger here is that
sound from the two processes would be mixed. There-
fore this approach required more careful experimentation
which we hope to do in a future iteration of the exercise.
Furthermore, examples of designing sound design for sus-
tainable behavior could be used to help students employ
such techniques in their designs.

Even if not used while grading the assignment, the use
of the TWAF coding scheme helped identify shortcom-
ings in the training approach. It also provided significant
insights in the works some of which were not apparent
during the marking process. When marking, evaluation
was mostly based on what was here coded as designing
AGAINST sound and designing THE sound. The FOR
and WITH aspects of the sound design process did not
receive much weight. Our analysis here revealed how stu-
dents connected sustainability values to product aesthetics
and multi-sensory aspects which could have affected the
evaluation had they been noticed earlier. In this sense, the
use of the scheme helped see the versatility of the themes
involved in the student responses and could also be helpful
in student evaluation.

6. REFERENCES

[1] T. Bhamra and R. J. Hernandez, “Thirty years of de-
sign for sustainability: An evolution of research, pol-
icy and practice,” Design science, vol. 7, p. €2, 2021.

[2] P. Schaeffer, Treatise on musical objects: An essay
across disciplines, vol. 20. University of California
Press, 2017.

[3] B. Truax, Acoustic communication, vol. 1. Greenwood
Publishing Group, 2001.

[4] D. Botteldooren, T. De Pessemier, K. Filipan, K. Sun,
B. De Coensel, and T. Van Renterghem, “Modifying
and co-creating the urban soundscape through digital
technologies,” 2020.

[5] W.J. Davies, N. S. Bruce, and J. E. Murphy, “Sound-
scape reproduction and synthesis,” Acta Acustica
United with Acustica, vol. 100, no. 2, pp. 285-292,
2014.

[6] F. Stevens, D. T. Murphy, and S. L. Smith, “Sound-
scape auralisation and visualisation: A cross-modal
approach to soundscape evaluation,” DAFx 2018,
2018.

[71 A. S. Sudarsono, Y. W. Lam, and W. J. Davies,
“The validation of acoustic environment simulator
to determine the relationship between sound objects

and soundscape,” Acta Acustica united with Acustica,
vol. 103, no. 4, pp. 657-667, 2017.

[8] G. Marentakis and D. Dal Palu, “It sounds sustain-
able: practices in designing sound for sustainability,”
in DRS2024: Boston, 23-28 June (C. Gray, E. Cil-
iotta Chehade, P. Hekkert, L. Forlano, P. Ciuccarelli,
and P. Lloyd, eds.), (Boston, USA), 2024.

[9] B. Han, “Ecodesign-A promising approach to sustain-
able production and consumption,” United Nations
Environmental Programme (UNEP), 1997.

[10] J. A. Chapman, “Emotionally Durable Design: Sus-
taining relationships between users and domestic elec-
tronic products,” University of Brighton: Brighton,
UK, p. 171, 2008.

[11] R. Roy, “Sustainable product-service systems,” Fu-
tures, vol. 32, no. 3-4, pp. 289-299, 2000.

[12] T. Bhamra, D. Lilley, and T. Tang, “Design for sus-
tainable behaviour: Using products to change con-
sumer behaviour,” The Design Journal, vol. 14, no. 4,
pp- 427445, 2011.

[13] S. J. Zafarmand, K. Sugiyama, and M. Watanabe,
“Aesthetic and Sustainability: The Aesthetic At-
tributes Promoting Product Sustainability,” The Jour-
nal of Sustainable Product Design, vol. 3, pp. 173—
186, Dec. 2003.

11*" Convention of the European Acoustics Association
Malaga, Spain 23 — 26™ June 2025 »

SOCIEDAD ESPAROLA
SEA DE ACUSTICA

6039



[14]

[15]

(16]

[17]

(18]

[19]

(20]

(21]

(22]

(23]

FORUM ACUSTICUM
ails EURONOISE

E. Du Bois, L. Veelaert, E. Tormans, and 1. Moons,
“How should plastic recyclates look like to be per-
ceived as sustainable: A first exploration,” Proceed-
ings of the Design Society, vol. 1, pp. 1765-1774,
Aug. 2021.

P. Sareh, “The aesthetics of sustainable industrial de-
sign: Form and function in the circular design pro-
cess,” Sustainable Development, vol. 32, pp. 1310—
1320, Feb. 2024.

N. Misdariis and A. Cera, “Knowledge in Sound
Design—The Silent Electric Vehicle: a Relevant Case
Study,” in DeSForM-Sense and Sensitivity, 2017.

P. Susini, O. Houix, and N. Misdariis, “Sound de-
sign: an applied, experimental framework to study the
perception of everyday sounds,” The New Soundtrack,
vol. 4, no. 2, pp. 103-121, 2014.

N. Misdariis and D. Hug, “Sound Design Method-
ologies: Between Artistic Inspiration and Academic
Perspiration,” in The Bloomsbury Handbook of Sonic
Methodologies, Dec. 2020.

M. Carron, F. Dubois, N. Misdariis, C. Talotte, and
P. Susini, “Designing sound identity: Providing new
communication tools for building brands" corporate
sound",” in Proceedings of the 9th Audio Mostly Con-
ference, pp. 1-8, ACM, 2014.

E. Ozcan and R. van Egmond, “Product sound de-
sign and application: An overview,” in Proceedings of
the 5th international conference on design & emotion,
Chalmers University, 2006.

E. Ozcan and R. van Egmond, “Product sound design:
An inter-disciplinary approach?,” in Undisciplined!
- DRS International Conference 2008 (D. Durling,
C. Rust, L. Chen, P. Ashton, and K. Friedman, eds.),
(Sheffield, United Kingdom), p. 83, July 2008.

A. Nykénen, J. Wingstedt, J. Sundhage, and
P. Mohlin, “Sketching sounds—Kinds of listening and
their functions in designing,” Design Studies, vol. 39,
pp. 19-47, 2015.

K. GroB3-Vogt, M. Weger, R. Holdrich, T. Hermann,
T. Bovermann, and S. Reichmann, “Augmentation of
an institute’s kitchen: An ambient auditory display
of electric power consumption,” Georgia Institute of
Technology, 2018.

[24]

[25]

(26]

[27]

(28]

(29]

(30]

(31]

(32]

(33]

6040

V. Madaghiele and S. Pauletto, “The sonic carpet: Re-
altime feedback of energy consumption and emission
data through sonic interaction design,” in 27nd Inter-
national Conference on Auditory Display (ICAD), On-
line, vol. 6, 2022.

S. Delle Monache, A. Cera, and S. Pauletto, “From
data to dialogue:“earth electric’, a sonic journey
through global energy landscapes,” in Proceedings of
the 19th International Audio Mostly Conference: Ex-
plorations in Sonic Cultures, pp. 11-21, 2024.

E. Ozcan, R. Van Egmond, and J. J. Jacobs, “Product
sounds: Basic concepts and categories,” International
Journal of Design, vol. 8, no. 3, pp. 97-111, 2014.

D. Rocchesso, S. Serafin, and M. Rinott, “Pedagog-
ical approaches and methods,” Sonic interaction de-
sign, pp. 125-150, 2013.

A. R. Jensenius, “An action—sound approach to teach-
ing interactive music,” Organised Sound, vol. 18,
no. 2, pp. 178-189, 2013.

D. H. M. Kemper and D. Hug, “From foley to func-
tion: A pedagogical approach to sound design for
novel interactions,” Journal of Sonic Studies, vol. 6,
no. 1, pp. 1-23, 2014.

K. Collins, Studying sound: a theory and practice of
sound design. MIT Press, 2020.

K. Tahiroglu, O. Ozcan, and A. Ikonen, “Sound in
new media and design studies,” Design Issues, vol. 30,
no. 2, pp. 56-66, 2014.

R. Cahen, “Teaching sound-design@ ensci les ate-
liers,” in The Virtuous Circle—Cumulus Conference,
2015.

S. Delle Monache, E. Ozcan, and N. Misdariis, “De-
signing [the, with, against] sound [for]: Towards a
semantic-oriented coding scheme for protocol studies
in sound-driven design,” in DRS2024: Boston, 23—
28 June (C. Gray, E. Ciliotta Chehade, P. Hekkert,
L. Forlano, P. Ciuccarelli, and P. Lloyd, eds.), (Boston,
USA), 2024.

11*" Convention of the European Acoustics Association
Malaga, Spain 23 — 26™ June 2025 »

SOCIEDAD ESPAROLA
SEA DE ACUSTICA



