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Figure 1: A diagram on our design futuring process; from Phase 1 Futuring Workshop to Phase 2 Building Future Smell Worlds.

ABSTRACT
Take a deep breath; what do you smell? While sight and hearing
dominate our perceptions, the sense of smell is often overlooked,
even undervalued. However, the importance of our sense of smell
goes beyond detecting odours. It shapes our emotions, memories,
behaviour, and quality of life. Recent advances in olfactory inter-
faces have sparked discussions about the future of smell in human-
computer interaction. While efforts mainly focus on the realization
of new olfactory interfaces, here we collectively explore alternative
worlds centred around the sense of smell. First, we conducted a
design futuring workshop involving individuals with varying smell
capabilities and expertise to envision and discuss smell-centred
futures. Then, through iterative reflection, we arrived at three smell
worlds presented as narratives and visuals. From this conceptual
work, we offer new perspectives and generative possibilities for
design research that prioritizes our noses.
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1 INTRODUCTION
Imagine having a tool that can detect just three drops of odour
in two enormous Olympic-sized pools, and it does so in mere sec-
onds. That extraordinary detector is none other than your very
own nose [110]. The sense of smell has played a vital role in our
survival throughout human evolution. Olfaction, the act of smelling,
allowed early humans to navigate their environment, find food and
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detect potential threats, including animals and diseases [56, 77].
However, the sense of smell often takes a backseat compared to
sight or hearing, and it is undervalued among the five main senses
by many individuals [77]. In a recent survey, a significant majority
of respondents were much more willing to give up their sense of
smell than their hearing or vision, and even in favour of keeping
their hair or smartphone [51].

In the modern world, our reliance on the sense of smell for
survival has decreased, often not considered vital for everyday
tasks, with the exception of detecting gas leaks, fumes, and spoiled
food [53, 97]. Despite this, the significance of olfaction extends
beyond mere survival; it profoundly influences our emotions [40],
memories [81], social interactions [12], enjoyment of food [97],
well-being and quality of life [75]. Regardless, there has been a
long-standing belief, mostly in the Western world, that the human
sense of smell is not powerful or as important as other senses and
is mainly important for reliving memories and eliciting emotions
[50, 77]. Moreover, the lack of clear understanding about how we
perceive odours (i.e., smells), along with the complexity of working
with olfaction compared to other senses like vision, contributes to
its neglect [77]. It’s unsurprising that the majority of the human-
computer interaction (HCI) work primarily focuses on vision and
hearing, reflecting the historical and everyday neglect of the sense
of smell [71].

Over the past two decades, we have seen a promising increase
in the olfactory interfaces in HCI, as well as research around how
to design smell-based interactions [71] and toolkits [66]. The body
of research on olfactory interfaces has primarily focused on novel
forms of odour delivery [20, 46, 52], their use in augmented and
virtual experiences [37, 90], and brief explorations of these inter-
faces in daily life to explore use cases [68, 109]. However, there is
ample room to explore how our relationship to our sense of smell
could be changed through design. We advocate that there is a need
to challenge the present neglect and broaden research horizons
similar to the efforts happening for other senses [35, 49].

Design futuring encompasses diverse approaches that use design
elements (e.g., visuals, narratives, prototypes) to explore poten-
tial futures [62], aiming not to offer solutions but to spark critical
analysis, discussion, debate, and questions about alternative fu-
tures [39]. This paper presents our collective exploration of worlds
centred around the sense of smell, employing a design futuring
workshop, followed by reflective narrative building stages [99]. Our
design futuring workshop posed the question of what kinds of
smell futures we envisioned and desired. The participants (N=10)
included individuals with varying smelling abilities (e.g., those with
a very limited or mild sense of smell) and professionals working in
smell research (i.e., medical experts, HCI, and built environment
researchers) (Figure 1), providing richness to the visions and discus-
sions. The workshop outcomes were synthesized into three themes:

• Theme 1: Exploring active engagement with our sense of
smell amidst competing sensory inputs.

• Theme 2: Fostering a sense of belonging, placemaking, and
communal experiences through smell.

• Theme 3: Exploring the potential of smells for communicat-
ing with other (non-human) beings towards co-existence
and collaboration.

We transitioned from these themes to fabulations, a design fu-
turing mode that uses storytelling to highlight overlooked rela-
tions when envisioning ‘alternative lifeworlds’ [99]. We introduce
three interconnected smell-centric worlds as narratives and visuals;
Odoriferous, Sillage, and Signals. World 1, "Odoriferous", illustrates
the rediscovery of the sense of smell as an essential part of the
multisensory self. World 2, "Sillages" envisions a future where ol-
faction heightens awareness of surroundings and fosters a sense
of belonging and communal practices. World 3, "Signals," explores
multi-species communication and odour identity through smell.

We generate knowledge through reflections on these worlds and
draw implications from this conceptual work for future interaction
design research on the sense of smell [62]. Our work builds upon
the legacies of design to broaden the boundaries of design and
invites the DIS community to an exploration of how design can
imagine new relations to ourselves, our societies, and the environment
through smell.

1.1 Related Work
We provide an overview of the significance of the sense of smell
and a brief look at the olfactory interfaces in human-computer
interaction research.

1.1.1 Importance of the Sense of Smell. It all starts with a sniff.
When we inhale an odour, it hits the nose and travels through the
olfactory nerve fibres (as electric impulses) to the olfactory bulb,
where the information is analysed for the first time, before finally
reaching the brain [59, 77, 94]. In the brain, two cognitive processes
emerge: identifying and labelling, and assessing the odour’s prop-
erties, as well as recalling emotions and memories connected with
that specific odour [103]. The latter is why odours help us feel
connected to people and places.

Recent research has linked our sense of smell to human be-
haviour, quality of life, and overall well-being [75]. For example,
odours can make us want to move closer or further from specific ob-
jects (i.e., gas, chemicals) as a survival instinct [48, 57]. It is known
that smell is closely tied to our enjoyment of food due to its ability
to detect flavour profiles [95].

On the other hand, smell also plays a crucial role in social in-
teractions, aiding in identifying family members and loved ones,
and influencing empathetic responses [74, 79, 93]. Smells can even
affect how we see our own body image, increase physical perfor-
mance, and promote efficient cognitive functions [16, 17, 106]. Smell
aids spatial navigation, allowing humans to orient themselves and
track odours like dogs (despite the dominance of sight and hear-
ing) [56, 89]. These examples demonstrate how advanced our sense
of smell is. Our noses can also discriminate more than 1 trillion
olfactory stimuli [22]. However, even if humans present similar
physiological organisations, not everybody smells in the same way
due to age, sex, genes and individual factors [82]. For example, the
phenomenon called “asparagus pee" shows that only those with
variations in the genes responsible for detecting this odour can
smell it [85].

One of the most striking ways to demonstrate the importance of
our sense of smell in daily life is by looking at the experiences of
people affected by smell disorders/loss. Nearly half of individuals
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suffering from smell loss experience depression (49%) and height-
ened anxiety (47%), while an overwhelming majority (95%) grapples
with eating impairments. Additionally, feelings of isolation affect
64% of these individuals, and 59% report difficulties in maintaining
relationships [86]. Globally, 5% of people are thought to have anos-
mia (i.e., inability to smell), with around 20% facing some form of
smell disorder [32, 86] and our sense of smell declines naturally with
age [82, 83]. Recently, it has been found that smell loss is also one
of the early onset indicators of Parkinson’s Disease, Alzheimer’s
and even subclinical psychotic-like traits [31, 91, 112]. Other rea-
sons for smell loss can be infectious diseases (e.g., Covid-19), brain
injury and head trauma, but there is much more to discover with
new research studies that focus on the causes of and treatments for
smell disorders [87, 88].

Despite its importance, the sense of smell remains one of the
most under-researched and undervalued senses [51, 55, 77]. While
there is only a small amount of research within the HCI community
focusing on smell-related topics, we can observe a growing, multi-
disciplinary effort to incorporate smell into interactive systems
over the last decade [18, 19].

1.1.2 Growing Interest in Smell within Interaction Design. In this
section, we provide a brief overview of the domains in which smells
have been harnessed in designing human-computer interfaces and
interactions (see [19, 28, 29] for a detailed overview).

It is no secret that HCI is an eyes-ears-hands dominated field,
yet over the past twenty years, there has been a significant surge
in research on smell-based interfaces [18, 29]. Advancements in
smell delivery technology have greatly improved precision and
control, enabling integration into compact and fashionable wearable
devices [28, 29]. Novel electrical interfaces have been developed for
stimulating the user’s smell perception via electrical stimulation
of the trigeminal nerve [20, 29]. Another exciting domain involves
the development of smell-capturing prototypes, as well as olfactory
interface DIY toolkits that enable fast prototyping and exploration
of use cases [66, 68, 109]. This rapid evolution in olfactory interfaces
has been further complemented with design guidance [71, 73].

One growing application of smell integration can be observed in
Virtual Reality (VR) applications aimed at enhancing immersion [8].
Researchers are investigating odours for their ability to encourage
behaviour change, promote relaxation, and aid navigation in VR
[1, 71, 111]. There’s growing interest in olfactory interfaces for
regulating mood and behaviour, like managing stress and anger
while driving, improving sleep, and boosting a sense of agency
[3, 4, 27, 33, 67]. Further, research has explored using smells for
conveying and recalling information for messaging and driving
notifications [34, 37, 71, 72], as well as for learning, memory recall,
and targeted memory activation [5, 15]. There’s a nascent explo-
ration into employing smells in social interactions, with research
into olfactory wearables for enhancing positive face-to-face com-
munication [25]. Advancements in smell delivery hold promise for
healthcare olfactory interfaces[31], particularly in rehabilitating
smell loss [88]. The development of a portable digital solution now
allows at-home smell care [10].

As our understanding of the intricacies of the sense of smell
grows, along with insights into its significance and the recent surge
of interest in HCI, we find ourselves at a pivotal juncture. The

question now emerges:What future smell worlds lie ahead, and how
can design research play a role in shaping these?

2 DESIGN FUTURING FOR SMELL WORLDS
Complementing the growing efforts around olfactory interfaces, we
aim to explore futures that care for the sense of smell using a design
futuring approach. Under the umbrella of "design futuring", there
are various practices, including speculative design [6, 39], design
fiction [11], discursive design [101], and others [62]. Design futuring
emphasizes shared characteristics across these approaches. Firstly,
it employs design not only to solve immediate problems but also to
generate knowledge through debate, contestation, and reflection.
Secondly, design futuring focuses on envisioning alternative futures
that significantly diverge from the present, actively engaging with
and questioning the possibilities of what the future could be [62].
Considering the key characteristics of design futuring, we argue
that applying it to smell is especially fitting.We need to (i) challenge
the current neglect of the sense of smell with outlooks that place
smell at the centre and (ii) begin exploring further how design could
play a role in these.

Design futuring work can take various forms of manifestation.
One of these forms involves the use of props, known as diegetic
prototypes, at the heart of the inquiry [6]. Other forms are in writ-
ten formats such as fictional narratives and fabulations [6, 102]. In
presenting our overall smell futuring output, we adopt a fabulation
approach. Borrowing from Søndergaard et al., “Fabulations invite
researchers and designers to mobilize storytelling to foreground
absent or neglected relations when imagining alternative lifewords”
[99]. Different to design fiction, it does not foreground technology
but imagines social relations, political tensions and absent imaginar-
ies. Fabulations offer a compelling way to discover the possibilities
of bringing smell into our lives through design.

Our design futuring had two phases, (i) a futuring workshop to
understand people’s ideas and desires about future worlds around
smell, from which we generated themes, and (ii) creating future-
smell worlds as fabulations that add to the trajectories around smell.

2.1 Phase 1 - Futuring Workshop
2.1.1 Participants. Design futuring work has previously faced crit-
icism for being the exclusive domain of designer-artists. There
is a recognized need to include individuals to actively and con-
sciously engage in speculation alongside the researchers [54, 62].
We adopted a participatory approach to futuring that involved four
participants with different smell abilities (i.e., severe and mild anos-
mia - smell loss) and six professionals working in smell research
with various backgrounds (i.e., design and built environment, HCI,
psychology, rhinology and olfactology) [62, 105].

The participatory workshop allowed us to suspend our biases,
open ourselves to different perspectives, and involve people with
smell disorders’ voices in the outputs [41]. Most importantly, this
approach ensured the inclusion of minority groups, such as people
with smell disorders who had a unique relationship with their
sense of smell, in shaping the envisioned futures. All participants
are currently engaged in a long-term study focused on addressing
smell loss and novel olfactory interfaces, either as study participants
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Figure 2: ‘The Thing from the Future’ Cards: Comprising three card types—Future, Object, and Theme. In our version, we
provided descriptions for the Future cards, while the Theme cards were exclusively dedicated to ”Smell.’ On the right is an
example card draw done by a group along with their description of the world.

or as members of the research team. In that sense, all participants
were acquainted before the workshop commenced.

2.1.2 Method. During the design futuring workshop, participants
were divided into three groups, each led by a moderator, to ac-
tively explore future scenarios centred around the sense of smell.
To facilitate the ideation process, each group received a deck of
cards inspired by the "The Thing from the Future" card game [23].
The deck consisted of three distinct card types: Future, Thing, and
Theme [24]. The Future cards depicted ten different types of fu-
tures, such as recovering, techno-futurist, or feminist. We added
brief explanations on these worlds, which are not in the original
deck, to help people make sense of these futures by also carefully
leaving room for interpretation. There were fifteen Thing cards,
which suggested tangible objects or entities like monuments, cere-
monies, or devices. The Theme cards traditionally provide topics
for constructing envisioned futures, like genetics, energy, and reli-
gion. To keep our focus on the central theme, the Theme category
included a single card: "Smell" (Figure 2).

The participants engaged in an ideation session using the cards
for approximately twenty minutes. Drawing card combinations
from the decks, they explored two fundamental guiding questions:
"What is that Thing and how is it used/practiced? Why does it
exist? " Participants with smell disorders took the lead in drawing
cards, while moderators asked the aforementioned questions as
the groups began brainstorming ideas, being mindful of everyone’s
participation [104]. In terms of levels of engagement of participa-
tion, the participants were collaborating with the researchers, as
well as sharing the authorship of the futures generated [41]. Each
group repeated this process for at least two card draws, resulting in
seven distinct concepts created by the participants. Subsequently,

the groups presented their envisioned concepts in brief presenta-
tions, followed by a concluding discussion that asked what sort of
smell-futures they desired. Throughout these discussions, partici-
pants engaged in critical analyses, drawing comparisons between
the envisioned worlds and our present reality. The moderators took
notes of the ideas and the plenary discussions.

2.1.3 Phase 1 - Futuring Workshop Insights. The first author com-
piled the workshop notes written by each group moderator. Later,
we reconvened to further categorize the ideas and created the fol-
lowing summary. Participants with smell disorders highlighted the
significant impact of the loss of smell on their daily lives, affecting
their enjoyment of food and well-being. Participants further stated
that the ability to smell wasn’t something they necessarily fully
appreciated before it was lost. Reflecting on their olfactory expe-
riences, some participants mentioned being able to detect certain
scents, like lemon, but not others, such as roses or the scent of
loved ones. Additionally, they described how their smell perception
fluctuated daily and so they relied on familiar scents from products
like deodorants and shower gels for personal hygiene or known
ingredients and measurements while cooking. Overall, there was
unanimous agreement regarding the insufficient dialogue concern-
ing smell and smell disorders, accompanied by a consensus that
research emphasizing their importance, as well as technologies
involving the sense of smell, should expand and attract more atten-
tion for both direct and indirect contributions to helping people
with smell disorders.

One of the most frequently debated topics in the workshop cen-
tred around the gendered nature of scents, particularly perfumes
(Figure 3). Several participants shared their liking for fragrances
typically associated with the opposite gender but expressed dis-
comfort in freely wearing them due to societal gender norms. This
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Figure 3: Scribing from the Phase 1 Futuring workshop, encapsulating some of the generated concepts and subsequent
discussions.

discussion stemmed from the ideas generated by groups; one idea
envisioned a world where a surgical procedure eliminated the olfac-
tory bulb, erasing gender-specific scent perceptions. Another idea
aimed at deconstructing the gendered concept of scents, allowing
individuals to embrace the fragrances they resonate with, irrespec-
tive of gender associations. It was also noted that recent brands
are emerging, exemplified by those producing gender-neutral fra-
grances or scents that adapt based on the wearer’s skin chemistry,
marking a shift towards inclusivity and personal choice in the fra-
grance industry.

Another thought-provoking idea involved a world where bodily
odours were strictly prohibited. In this scenario, people wore smell-
neutralizing headgear and were only allowed to smell in certain
places like a hotel room. This concept parallels our current world,
where smell aversion is prevalent, characterized by using fragrances
to mask natural body odours or deodorants that eliminate sweat
odours.

Other ideas involved a greater integration of the sense of smell
into everyday practices. One of them painted a society in which the
sense of smell is so advanced that it can drive the creation of draw-
ings, sculptures, and other art forms. Another idea drew inspiration
from the bowerbird’s behaviour, where humans utilized scents to
attract potential partners. Lastly, there was an idea that leveraged
the potential of smells to infuse urban environments with joy. This

idea involved placing smells commonly associated with pleasant-
ness (while recognizing their subjective nature) around a future
neighbourhood, akin to a community ritual where people came
together to experience the smells. Further discussions involved the
intricate link between smell and memories, and the possibility of
using smells to store the past.

During the plenary discussions, participants with smell disorders
emphasized the need to care for the sense of smell, underscoring
its value, often realized only upon its loss. There was a consensus
on the desire for a future where routine smell testing parallels
sight and hearing assessments for everyone. Further, participants
expressed a desire for a community that actively appreciates smells
and integrates scent into daily life, considering it a desirable future.
However, ideas related to the oppression of smell and the uniformity
of smell environments were also noted as uncanny and parallel to
today, especially in Western countries.

2.2 Smell-Themes for Design Research
By annotating the ideas generated and discussed in the workshop,
we initially found links to theory that create avenues for future
design research to explore. Inspired by the ideas generated in the
workshop, each author took pictures that evoked a desirable future
for the sense of smell for them. This reflective practice deepened the
discussions about where and how design could contribute to the fu-
tures that prioritised the sense of smell (Figure 4). Overall, following
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an iterative analysis of workshop findings [14] and our discussions,
we identified three themes, each presenting a conceptual shift from
present to future research.

2.2.1 Theme 1: Exploring active engagement with the sense of smell.
This theme underscores the lack of awareness regarding our sense
of smell and the importance of designing strategies to reignite our
connection with it. Workshop attendees emphasized how losing
their sense of smell significantly impacted their daily lives, affect-
ing pleasure in eating and overall well-being, as previous research
also demonstrates [75]. On the other hand, with age [83], olfactory
abilities decline, and there are studies linking smell loss to neurode-
generative diseases [31, 112]. Hence, proactive care for our sense
of smell is crucial.

One promising avenue where design could play a pivotal role is
in the realm of smell training. This practice involves consciously
exposing oneself to different scents for short durations each day,
demonstrating potential improvements in olfactory abilities [88].
Additionally, the development of olfactory interfaces has facilitated
controlled odour delivery and perception tracking [10], predomi-
nantly for individuals with smell disorders. However, there’s a need
to reconceptualize design’s role in encouraging broader participa-
tion in regular smell exercises among the general population.

When we talk about "exercise" or "training" in the context of
smell, it doesn’t necessarily mean adding another task to our to-do
list; rather, it’s about embracing the smells present in our daily
lives. However, paying attention to smells isn’t always easy. Our
evolutionary development has equipped us to navigate a complex,
ever-changing world. While our brains are skilled at processing
our surroundings, they often filter out extraneous details [71, 94].
Among the various sensory inputs we receive, such as visuals,
sounds, and temperature, our brains tend to habituate to smells
quickly or perceive them without paying attention [59]. In this
respect, there might be a need to reduce the sensory overload often
present in urban settings.

As McGee points out [78], "(The purpose of olfaction) was not
to dissect the smell of coffee into its volatile ingredients or ponder
the nuances of an orange or a grouse. But neither was the original
purpose of hearing to develop spoken language or music! People who
love coffee and many other aromatic materials do, in fact, dissect and
ponder. It doesn’t come naturally, but it’s doable and rewarding." We
are yet to understand what being attentive to smells might imply,
but we can design ways of bringing it into focus.

This theme prompts us to design ways to engage our sense of
smell daily, despite the competing sensory inputs that command
our attention.

2.2.2 Theme 2: Smell for placemaking and communal experiences. In
the workshop, the concept of "joyful-smell future neighbourhoods"
was discussed as being the most desirable future. This inspired us
to centre a theme around enabling belonging and social interaction
through scent.

Studies suggest that smells are integral to shaping the character
of places, forging emotional bonds between individuals and their
environment, and enhancing well-being [96, 108]. In today’s dy-
namic world marked by frequent relocations and immigration, the
role of scent in placemaking becomes even more significant. HCI

design explores how technology can contribute to creating mean-
ingful spaces, focusing on personal, collective, and performative
aspects [2, 36]. Thus, there’s an opportunity for design research to
explore ways to foster belonging and placemaking through smell.

In the pre-modern West, odour-rich "healing gardens" existed,
where the strength of the smell of a plant was associated with its pre-
sumed medical power [26]. On the other hand, recent regulations
address overpowering odours in cities by treating all smells equally,
whether they come from sewage or flowers [21]. This approach
emphasizes the need to shift from merely masking or reducing
smells to acknowledging their potential contribution to a place’s
unique identity. Landscape design is emphasizing this shift by in-
corporating smell as a component in creating sensory gardens that
engage all five senses [107].

In addition to fostering a sense of belonging, smell can play an
active role in communal and cultural practices, particularly when
exploring perspectives beyond the Western context [26]. For ex-
ample, the Jahai people living in the Malay Peninsula integrate
smell into various aspects of life, including language, religion, and
medicine [76]. Similarly, in Japan, there is a shared practice known
as monkō, which involves appreciating the scent of fragrant trees
[80]. During the workshop, we discussed the idea of curating smell
gatherings that everyone could enjoy and participate in. Utiliz-
ing smell to bring forth the history and awareness of various co-
located communities could serve as a starting point for designing
communal experiences. Recreating scents from the past is gaining
traction in the emerging field of olfactory heritage [9], and recent
advancements in smell-capturing technology in olfactory interfaces
research could facilitate such endeavours [68]. The profound in-
fluence of smells on memory has long been studied in olfactory
interface research, exemplified by prototypes integrating smell into
photographic archiving [15]. However, this theme encourages us to
contemplate how design can transcend nostalgia, focusing on culti-
vating shared scent experiences that foster community connection
and awareness of cultural heritage.

2.2.3 Theme 3: Communicating and collaborating with the other
(non-human). The workshop discussion reflected on the concept
of body odours and masking these animalistic smells. The latter
keyword pushed us to think more about smell from a non-human
species point of view in the post-workshop discussions. On the
other hand, we acknowledge that the connections between humans
and animals are often framed within a Euro-American mode of com-
parison [64]. This mode of comparison tends to rank one category
over the other, potentially leading to the devaluation or erasure of
the "lesser" category [98]. Therefore, we note that our goal here is to
highlight the parallels that smell brings to human and non-human
species. This theme includes the consideration for other companion
species, whether they exist within or outside our bodies and how
smell could be a bridge to and from them [45, 54].

Many animal and insect species rely heavily on smell to survive.
As mobile beings, they require the ability to locate and connect
with members of their species. They achieve this, as well as deter or
fend off predators, by intentionally releasing volatile substances as
signals, similar to how flowers emit scents [84]. Olfactory interfaces
research also explored the potential of using smell to communicate
information, such as creating scent associations between certain
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Figure 4: A screenshot of Phase 1 Workshop’s collaborative sense-making process. It began with summarizing and annotating
ideas, followed by discussions prioritizing smell care in future scenarios, which were then synthesized into overarching themes.

smells (i.e., lemon) and notifications (i.e., a message from a person)
[34, 72]. On the other hand, the potential of smells emerges as a
communication medium with the other as well. Beyond to estab-
lished use of smells to repel "unwanted" species, we see potential in
using smells with a design lens for co-existence and communication
with the beyond-human.

In contrast to animals and plants, which proudly emit their scents,
humans often strive to avoid, eliminate, or disguise them [70], a
sentiment also echoed in our workshop discussions. Similar to
the non-human smell signals we noted earlier, human smells also
carry vital information about people’s diet, mood, and even age
[70, 97]. Smells even change how we perceive our body image [16].
Workshop participants noted their ongoing use of personal hygiene
products based on their memory of their scents, demonstrating
sensitivity to how they might be perceived by others, even though
they themselves cannot detect their own scent. Research on ol-
factory interfaces has also explored wearables that emit perfumes
during face-to-face interactions for creating favourable first im-
pressions [25]. On the other hand, the reasons why we may "stink"
are actually due to the beyond-human within our bodies as well;
the microbiomes [30, 38]. Our regular smells directly indicate the
well-being of our superorganism, showing whether our habits sup-
port its health or pose potential problems [97]. Previous research
on designing with the body and microbiomes has sought ways to
bring awareness to the microbiome through visual tracking [13].
This theme explores the potential of smell, which already provides
insights into the states of the microbiome in our body, to advance
these strands of research.

2.3 Phase 2 - Building the Smell Worlds
After generating the themes, our initial approach involved crafting
narratives resembling design fiction scenarios [11]. These narratives
included references to specific technologies, guiding our discus-
sions on realizing these technological concepts. However, as we

progressed, we recognized the need for a more imaginative leap.
The fabulation approach offered "ways of designing, ways of know-
ing, and ways of living with or without technology" with our sense
of smell [99]. This fabulation approach allowed us to present a
compelling world that addressed challenges such as neglect [51],
misinformation [77] from a wider public point of view, and the on-
going olfactory interface agendas in odour delivery methods [29],
and their potential uses in everyday life [68, 109]. Our objective was
to create a space for free exploration, joyful allyship, and optimism,
akin to previous research [99].

To facilitate this creative process, the authors utilized a Miro
board containing the workshop summaries and themes. We incor-
porated new inspirations to construct future worlds, incorporating
visuals and quotes from literary works that linked with the themes.
In the process of conceiving these smell worlds, we initially drafted
them individually and then collaboratively refined and expanded
upon each world, moving beyond their initial outlines.

2.3.1 Researcher positionality in world creations. We now highlight
the aspects of our positionality that have consciously or subcon-
sciously shaped the composition of these final worlds. Kozubaev
and colleagues’ framework [62] encourages researchers engaged
in design futuring to openly reflect on their positionality, potential
biases, privileges, and politics that influence the envisioned worlds.
Existence within this world is not a neutral, shared experience,
neither the smell worlds we have designed claim to speak to a
universal future.

As mentioned, Phase 1 involved participants with varying back-
grounds and smell abilities, which shaped the themes and Phase
2 smell worlds in various degrees [41]. Our team, which created
the final worlds, brings together diverse backgrounds in design,
psychology, heritage, architecture, and HCI. Our diverse cultural
makeup includes Turkish, Italian, Russian, Indian, British, and Ger-
man influences. All the authors involved in creating the final smell
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Figure 5: A visual depicting World 1 - Odoriferous.

worlds possess a fully functional sense of smell and have experience
in multisensory experiences, and developing olfactory interfaces.
Our current location has undoubtedly influenced the worlds; there-
fore, we wonder how the smell worlds could be envisioned in other
geographical locations.

3 THREE SMELL WORLDS
We introduce three intricately linked future smell worlds derived
from themes synthesized in the design futuring workshop. Each
world is visually represented through mixed media collages, aim-
ing to reflect their essence, similar to prior work [99, 102]. World
1, "Odoriferous," depicts the rediscovery of smell as integral to a
multisensory self. World 2, "Sillages," imagines a future where smell
heightens awareness and fosters community. World 3, "Signals,"
presents multi-species communication through scent. All of the
smell worlds demonstrate the power of smell to affect our everyday
experiences, elicit emotions, and undergo a transformation over
time, depending on what world we live in.

3.1 World 1: Odoriferous
We are born with a nose that knows kin from others, recognizes toxic
food and fires and avoids them. However, these abilities became less
vital as we developed expiration dates, fire alarms, and the ability to
recognize our parents by sight or sound. Our eyes and hearing became
our primary modes of experiencing life. Beyond the input nature had
granted us, we created more and more sources for visuals and audio
with technology, catering to those senses. We became bi-sensorial
beings, not multi-sensorial. While we decided which smells were ac-
ceptable, we also started abolishing unpleasant smells. We started
to have homogeneous, muted odours around us; places and people
started to smell the same. So, our brains stopped paying attention to
it, gradually losing this sense.

Along with smell, we lost the pleasures of eating and our connection
to others, our emotions became less vivid, and our bodies started to
lose their balance. We began to forget, and joy started slipping away.
It became clear that we needed to nurture the senses as a whole and
not as isolated parts.

To rekindle our awareness of smell, we needed to dial down the
reliance on audio-visual stimuli. We created designs that highlighted
the smells surrounding us and simplified the other sensorial input. It
visually showed us effervescent smell molecules, volatiles, swirling all
around us (Figure 5), each bringing a representative of the body that
emitted them, providing a second-hand perception of the odoriferous
world. This visible volatile world came with descriptions so we could
approach or avoid them. This stirred a sense of curiosity within us. We
found ourselves drawn to the pleasant, the "sweet", the "resinous", and
the "spicy", only to be met with surprises as the descriptors often di-
verged from our actual perceptions. We wondered if these mismatches
were intentional or if our responses to smells were different from each
other. Gradually, our exploration extended to the "pungent" and the
unpleasant, seeking first-hand experiences. Then the perception of
smell became truly ours.

Our brains began to pay more conscious attention to odours and
woke up from slumber. We started discriminating more subtle differ-
ences in odours. However, it wasn’t just the momentary satisfaction
of identifying notes in our surroundings or inferring their meaning.
Smelling itself became the actual reward. Our senses thrived with the
stimulation the world provided; we found joy in consciously diving
into and fully experiencing our multisensory selves.

3.2 World 2: Sillage
The odoriferous world not only granted us a new dimension to experi-
ence life, but also provided an awareness of our surroundings and the
people we shared it with. We were so taken with this world that we
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Figure 6: A visual depicting World 2 - Sillage.

created new tools to allow us to tune in to the smells around us even
more. Through this, we perceived the sillage, the odour trail (Figure
6), left by beings. There were sillages of people, animals, plants, and
others that had passed by. It brought an unexpected awareness of the
daily rhythms within our area – the early riser that had the faintest
sillage, and the unhurried stroller’s sillage lingered longer. We couldn’t
see them, but we felt their presence within our vicinity.

Driven by this newfound communal awareness, we started gath-
ering to smell the sillages around our area. Led by our noses, this
practice became a cornerstone for placemaking and fostering a sense
of belonging. Our connection to the neighbourhood’s history emerged
organically, bypassing the need for external information; we could
smell the elder wood in the fences of the garden. The future, too, teased
us through the sillage – the early fragrance of blossoms carried by
the wind told us the winter was close to an end.

Beyond delving into the past and anticipating the future, we also
embarked on a quest to fully embrace the present smells. Rejecting
the ubiquitous scents of year-round plants and artificial sources that
homogenized our area’s sillage, we created new smell pillars. Everyone
created their own version filled with plants their nose enjoyed. These
tall pillars of smell allowed a symphony of smells across the vicinity.
We found ourselves attuned to the subtle changes in each neighbour’s
garden – the dormant soil, the budding leaf, the blooming flower. This
heightened appreciation kept us connected to the odoriferous world,
drawing us back to the act of smelling each day.

As our olfactory journey continued, we developed more ways to
capture, create and share these intricate sillages, transforming them
into our communal stories told through smells. These scent-stories
stirred emotions, often without a clear understanding of why or which
memory they were linked to. It was an intimate and shared experience,
open to interpretation. As the volatiles from bodies, and the sillages
evaporated, the tangles of emotion, perception, and thought lingered.

3.3 World 3: Signals
The sillages made us more aware of the world we shared with others.
While their visual tracks were not always visible to the eye, they
were perceptible to our augmented nose. This awareness of the other
initially created a sense of unease. However, it also started to provide
comfort, revealing in our previously curated sensory worlds that kept
some senses out, an opening in the sensory world that showed living
things surrounded us. Unlike us, they intentionally left their smells as
signals (Figure 7): to mark their territory, attract possible mates, and
deter competition. We became aware of their presence without seeing
or hearing them, adjusting our paths and sillages to give them peace
of mind.

Mixed feelings arose when we started encountering the sillages of
insects that visited our house. They had managed to evade us, but now
we were awakened to their presence. We were sharing our space with
them. Some emitted fruity and green scents, while others were musty
and unpleasant. These were signs that living things were working
hard to survive, we felt it in our noses and respected that. So, we began
designing tools to create smell-signals distributed across our space to
attract butterflies and repel bedbugs. This later led us to wonder if we
could non-verbally communicate with them through smell, beyond
simple approach or avoid signals. We experimented with new forms
of coexistence.

Coexistence with others did not just mean the beings sharing our
space, but of the microbiome within our own bodies. This internal
ecosystem became a barometer for our well-being; shifts in the scent
of breath and bodily fluids signalled when our microbiome needed
attention. It was an ancient practice that we had forgotten, but it
became accessible again.

We furthered our collaboration with the microbiome to design
ways to alter our body odours. But we didn’t want to unleash our
body odours so quickly though, for generations had accustomed us to
masking our natural scents. We started to work with the microbiome
to shift the strong odours of our bodies into subtle, distinctive signals.
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Figure 7: A visual depicting World 3 - Signals.

As this journey unfolded, we discovered our authentic essence, our
unique olfactory identities.

4 DISCUSSION AND REFLECTION ON THE
FUTURE SMELL WORLDS

Having showcased three future smell worlds, we provide an overview
of the three future smell worlds showcased (Table 1). Kozubaev et al.
[62] introduced five "Modes of Reflection" in design futuring, which
we applied in our work. These modes include formgiving, temporal
representations, researcher positionality (Section 2.3.1), real-world en-
gagement, and knowledge production. Formgiving infers the reasons
why we choose to represent some futures over others. In the world
creation, the themes derived from the design futuring workshop
served as the foundation. Temporal representations urge authors to
reflect on which notions of time they equip. The imagined smell
worlds, though we call them future worlds, could be located in a
past, present, or future at all these times simultaneously or moving
in between them, as is the trademark of fabulations [99]. We did
this through ambiguity in the technologies described or the lack
of them in the smell worlds. To elaborate, in our worlds, there is a
reduced focus on envisioning or creating technology and a greater
emphasis on exploring social dynamics, cultural interactions, and
power structures within the coexistence of humans, non-human
entities, the environment, and technology [102].

It’s worth noting that the concepts explored in the worlds stem
from themes derived from futuring workshops. While not entirely
new or feasible, they are grounded in the imagination and desires
expressed by participants, representing awide range of stakeholders
(see Section 2.1.1. for background details). We specifically highlight
that, except for World 1, the topic of smell loss or disorders is
intentionally omitted. Instead, these worlds consistently portray

a society where the sense of smell is valued and celebrated as the
desired future among the participants.

Below, we unpack eachworld, extracting implications in the form
of questions for design research [92], aimed at producing knowledge
[62] through our design futuring work.

4.1 Unpacking the Odoriferous World
This world portrays a journey of rediscovering the sense of smell
as an integral part of the multisensory self, emphasizing its signifi-
cance and the joy of conscious olfactory experiences. Latour [65]
suggests that purposeful smelling helps us notice more details and
discover new aspects of the world and ourselves, which influences
our storytelling of the Odoriferous World. We are yet to uncover
the potential outcomes of this conscious attention to smells.

We introduce this world with a sombre outlook, embodying the
consequences of smell loss from the insights gleaned from the work-
shop participants. Participants with smell disorders had noted how
it impacted their enjoyment of food and wellbeing [75]. While smell
loss can result from various causes, including infectious diseases or
medical issues, research indicates that everyone is susceptible to
olfactory decline with age, emphasizing the importance of active
engagement with our sense of smell [83]. However, active engage-
ment with smell poses a challenge, as highlighted in "Theme 1"
despite being surrounded by various scents.

In the Odoriferous World, we explore the concept of dimming
distractions based on audio and vision to draw attention to sur-
rounding scents. The specifics of this design are intentionally left
ambiguous for varied future solutions, depicting a real-time visual
overlay showing volatile molecules akin to augmented reality. This
overlay aligns with Gibson’s notion of "perception at second-hand,"
allowing individuals to become aware of smells through visual cues.
Similar to the flavour wheels breaking down complex flavours, the
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Future Smell
World

What future of smell is envisioned? When and where is this future? Who is imagined in this fu-
ture?

World 1: Odoriferous Smell awareness and appreciation An undefined future, location not
disclosed.

A group of people or a person,
unspecified.

World 2: Sillage Smell for a sense of belonging and com-
munal practices

An undefined future, location not
disclosed.

A community living in a specific
area.

World 3: Signals Smell for understanding and communi-
cating with beyond-human

An undefined future, location not
disclosed.

Human & non-human species.

Table 1: Overview of the three smell worlds.

technology deconstructs smells into categories like fruity, mush-
roomy, and green, facilitating a multisensory experience.

This world illustrates the shift from second-hand to first-hand
perception [43] through actively experiencing smells. The use of mis-
labelled categories introduces small surprises. When reality aligns
with our expectations, such as seeing coffee and smelling it, our
brains process this information efficiently without much conscious
attention. However, when there’s a deviation from our expectations,
our brains shift focus to assess and respond to the anomaly. [7].
Also, it’s important to note that labels like "pleasant" may not be
universally perceived as such due to various factors such as age,
sex, genes, cultural, and individual differences [82]. Design research
further holds the potential to cultivate playful interactions with our
olfactory sense. While not everyone may readily embrace oppor-
tunities to explore the smells around us, our goal is to ignite new
perspectives on the potential of engaging with the sense of smell.

4.1.1 Implications of the Odoriferous World for design research.
When considering design implications, we pose the question: In
the context of the Odoriferous world where residents are expe-
riencing smell loss akin to our workshop participants, how can
this environment serve as a catalyst for inclusion? Can we repur-
pose technologies primarily oriented toward audio and visual ex-
periences to instead diminish these senses, shifting focus to the
olfactory experiences in our everyday lives and subsequent interac-
tions? How can we render the intangible and ever-present sense of
smell more tangible to capture people’s attention? Design research
may delve into cross-modal associations between smell and shapes
[44], as well as colours [69], to develop visual representations of
smell. Beyond visuals, we encourage design researchers to explore
methods of prompting individuals to "stop and smell the flowers,"
thereby drawing conscious attention to smell. Introducing surprises
in smell experiences could turn smelling into an exploration akin to
geocaching, fostering playful engagements with smell. We extend
design researchers the invitation to explore whimsical approaches
to engage with our sense of smell. How can the DIS community
contribute to enhancing this experience and ensure it becomes a
positive shared experience for all individuals, including those with
varying smell and sensory abilities?

4.2 Unpacking the Sillage World
Sillages pick up where the previous world has left; with the new-
found appreciation of the sense of smell, there is the addition of
new tools for augmenting it even further. cent. While smell aug-
mentation technologies are still in development [20, 29, 58], which

could be helpful for people with smell loss, the narrative imagines
their feasibility. In this world, people recognize each other through
their lingering scents, fostering a deeper sense of co-presence.

Placemaking is a growing topic for HCI [36] and has been ex-
plored through digital technologies and soundscapes tailored for
auditory experiences [2]; we bring in smell into the mix. We imag-
ine scent pillars are introduced throughout the neighbourhood to
add to its unique identity, similar to green walls. These scent-pillars
create dynamic sillages, heightening awareness of environmental
differences in smells, coinciding with World 1.

In the fabulation, we described sillage trails that people could
follow together, tapping into our innate ability to track scents [89].
Building upon existing practices such as smell walks [50, 108],
where participants identify unique city or regional scents, we won-
der how design can further enhance this sensory journey. Emerging
technologies like acoustic trapping [46, 52] offer promising meth-
ods for capturing airborne scents, paving the way for the creation
of distinctive scent paths; yet there remains to explore how this
would unravel in situ and what interaction opportunities would
arise.

This fabulation concludes by leveraging these spatial-smell tools
for dynamic storytelling, expanding the narrative landscape beyond
traditional audio-visual channels. This opens the design space for
intangible cultural heritage that is filled with abstract, complex, and
non-fit for the ‘refined and retained’ oral narrative [61]. Stories,
besides enabling reflection on shared histories, foster understanding
and empathy among members [100]. This can be envisioned on
two levels: fostering connections among those who can smell and
those who cannot, or can only partially smell, to cultivate a sense
of commonality. Given the role of smells in placemaking and its
link to emotion and memories, smell-based storytelling appears as
a rich playing field for design research to explore.

4.2.1 Implications of the Sillage World for design research. We as-
sert that design should not force social relations but allow for the
accumulation of relations to others [63]. How can design leverage
smells for placemaking to shape individuals’ perceptions of their
surrounding environments and foster stronger connections to them
from a ‘comfortable distance’? For those who want to join commu-
nal practices, how can design augment spatial practices guided by
smells? On the other hand, as a way of building histories together,
how can design research explore the potential of smell-based sto-
rytelling? How can this smell-based storytelling serve as a bridge
between individuals with normal olfactory function and those with
smell disorders, utilizing emotions as conduits to imagined futures
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or recollected memories from the past? Exploring smell as a fabric
for storytelling could benefit from the research dedicated to under-
standing the key design features of smell spanning from chemical,
emotional, spatial, and temporal considerations [71].

4.3 Unpacking the Signals World
Signals World uses the concept of olfactory trails to bring the
beyond-human entities surrounding us into the spotlight. Through
heightened awareness, it depicts our awakening to the scent trails
of animals, insects, and, ultimately, the microbiome. Smell serves
as a bridge, enabling us to understand their presence and interpret
their signals.

On the contrary, newfound awareness of insects’ smells in our
homes may evoke tension for many due to common fears or disgust
associated with these beings, which was a topic also explored in
another fabulation by Tsaknaki and colleagues [102]. While the
awareness of insects’ smells in our homes may evoke tension due
to common fears or disgust, some insects emit pleasant scents
resembling lemon [60], suggesting a potential shift in perceptions.

While the Sillage constantly changes with people moving and
seasonal shifts, scents in our private spaces may remain more stag-
nant. This temporal aspect of smell [71] means habituation occurs,
where the perception of scent decreases over time [42]. Additionally,
scents can habituate differently based on their perceived pleasant-
ness; we habituate to pleasant smells more than unpleasant ones. In
our narrative, through augmentation of our noses, we highlight the
consistent appreciation for pleasant smells from organisms sharing
our private space, counteracting some of the habituation. However,
balancing increased smell awareness without overwhelming our
brain remains a question, especially with potential technological
interventions [71]. Beyond this, the narrative proposes methods
to attract or deter insects harmlessly, envisioning the initiation of
smell-based communication with non-human entities.

The narrative also explores the symbiotic relationship between
our bodies and the microbiome, where distinct bodily odours reflect
their well-being. Acknowledging that body odours are a controver-
sial topic, we also consider the functional aspects that our odours
have, whether emotional or pheromonal [30, 47], as illustrated in
Theme 3. Some workshop participants highlighted their continued
reliance on personal hygiene products, recalling their scents from
memory and demonstrating awareness of how they might be per-
ceived by others, even though they cannot perceive their own scent.
Considering these, through the fabulation, we imagined amplifying
the positive signals (smells) emanating from our bodies through
collaboration with the microbiome. This, in turn, could empower
individuals to embrace and enhance their unique olfactory identi-
ties [70] without masking them. There could potentially be a shift
in the collective perception of bodily smells over time, influenced
by changing cultural norms and environmental factors depicted in
the worlds.

4.3.1 Implications of the Signals World for design research. The
Sillage and Signals worlds imagine an augmented sense of smell to
enhance our awareness of our surroundings. However, how can we
design a middle ground that allows us to consistently perceive pleas-
ant smells without overwhelming our brains? Further, how can we
design for non-verbal communication with beyond-human species

through smell? This prompts further exploration of what will be
communicated and how to experiment with this responsibly and
ethically. Moreover, can we harness smell’s inherent signals to en-
hance reflection on bodily well-being? While visual representations
of the gut microbiome [13] have been explored for understanding
their state, this points to new ways of engagement with this topic.
Lastly, we ask, how can design explore ways of working with the
microbiome towards allowing people to curate their unique subtle
smells, fostering a cultural shift towards embracing the diverse
range of olfactory identities and abilities in society?

5 CONCLUSION AND FUTUREWORK
Imagine a future world where smell is at the centre of everyone’s
mind, practices and even cities. It’s not a city filled with screens
like in New York or sounds like in Delhi, but designed purely to
address our sense of smell. We presented three future smell worlds
as a means to explore, reflect upon, and discuss how design can
imagine new relations to ourselves, our societies, and the environ-
ment through smell. We discussed the underlying motives of the
worlds and offered implications and questions for further explo-
ration. These questions range from addressing the design paradigms
for empowering the olfactory sense to exploring the future of ol-
factory interfaces for communal practices.

Considering the limited attention given to the sense of smell in
day-to-day life and the early stages of olfactory technology, we
don’t fully understand how heightened awareness of smells or a
world around smell might impact our lives. Parallel to this, in creat-
ing the worlds that stemmed from the workshop, we first struggled
with referring to specific technologies, shaping our discussions on
how to bring them to life, not necessarily envisioning worlds that
care and prioritise the sense of smell. Thereafter, we realized the
need for a more imaginative approach offered by fabulation, inspir-
ing new ways of designing and experiencing life with or without
technology [99] in relation to our sense of smell.

Overall, our worlds raise more questions than they provide an-
swers to, which is precisely why design futuring exists; it is a way
of envisioning possibilities, not predictions; generating discussions,
not solving immediate problems [54, 62]. The themes we drew from
the design futuring workshop, and the smell worlds offer new lenses
to think with; futures that care for the sense of smell.

As we look toward the future of smell, we recognize opportuni-
ties to increase the diversity of our participant pool and expand to
new locations. This inclusivity could extend to individuals with di-
verse sensory abilities and needs, encompassing not only those with
smell disorders, as we did, but also individuals who rely on their
sense of smell for their profession (e.g., sommeliers, perfumers),
as well as those experiencing loss in other senses. Further, beyond
involving participants in inspiring [41] the creation of the smell
worlds, we aim in the future to elevate their level of engagement
to collaboration. For example, through generative reflection, where
we bring the worlds back to the participants for feedback and con-
sideration of which elements they want to bring forward, we seek
to engage in a deeper level of "dreaming together" [41] to influence
the future. We invite the design community to join us in broadening
the futures of smell, to go beyond what is available now, to open
their noses, and to unleash their imagination.
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