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 Chapter 3   
The Risk of Smell

The previous chapter examined how the stench of pig manure from 
a hog farm in North Carolina harmed local communities, while cow 
manure odor in rural France is regarded as a sensory heritage. Al-
though both emanate from animal waste, the contrasting concen-
trations elicit vastly divergent reactions. At what concentration level 
does an odor transition from acceptable to becoming a nuisance and 
pollution? If lacking evidence of direct health impacts but causing 
extreme displeasure, how do we prove a certain odor concentration 
constitutes pollution? How do we translate perceived risk into cogni-
tive risk? If the hog farm or residents were to insure against odor pol-
lution, how should insurers’ valuation models measure its severity, 
the harm suffered, and appropriate premiums and claims?1 Address-
ing these requires more tangible, practical understanding of olfactory 

1 As extreme weather and natural disasters escalate, insurance, private equity, real 
estate, commodities, and agriculture investments face growing impacts. Finan-
cial institutions continuously evaluate environmental risks. For instance, AXA 
(a French multinational insurer) assesses natural disaster risk considering three 
factors: hazard (severity and frequency), exposure (buildings’ physical traits), and 
vulnerability (damage ratio, hazard function, and risk). See Jonathan Gale and 
Andrew MacFarlane, “AXA XL Climate Risk Report: Protecting What Matters,” 
AXA official website, May 25, 2021, accessed May 5, 2024 https://www.axa.com/
en/insights/axa-xl-and-climate%20risk-report-protecting-what-matters. 

https://doi.org/10.11588/arthistoricum.1514
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risk. This chapter will discuss the transition from perceived risk to 
cognitive risk.

Although our cognition and assessment of olfactory risk is rela-
tively limited at this stage, we encounter a much wider spectrum of 
olfactory risks in our daily lives. Smell critically links humans and 
environment, a sensor alerting us to potential crises in the surround-
ing world. Scents allow us to detect various tangible and intangible 
risks in the rural areas, cities, regions, and environs we inhabit.

﻿

 3.1  City Smellscape and Risk Exposure 

With the installation Immigrant Caucus, Anicka Yi explores the 
Asian community in urban America through the sense of smell. The 
work has been exhibited in her solo exhibitions several times and 
is typically placed in transitional spaces, such as passageways and 
exhibition entrances. It comprises two elements: a metal mesh door 
obstructing the passageway, and three industrial metal canisters 
emitting odors. Yi collaborated with perfumer Barnabé Fillion on 
the scents, producing an atmosphere that explores themes of other-
ness and adaptation. They combined chemicals collected from Asian 
sweat in New York’s Chinatown and Koreatown with the smell of the 
excrements of carpenter ants—a species originated in Southeast Asia.

Yi’s work metaphorically explores the complex relationship be-
tween Asian immigrants and American society since the 19th cen-
tury, reflecting her own Korean-American identity and experiences. 
The metal door serves as a metaphor for immigration policies and 
their dual nature of regulation and acceptance. Similar to how car-
penter ants establish new colonies, immigrant communities have de-
veloped distinct cultural spaces within American cities. While neigh-
borhoods like Chinatowns, Koreatowns, and Japanese Streets have 
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become integral parts of major metropolises, they often deal with 
complex social perceptions while contributing significantly to the ur-
ban economy. As their presence diffuses through the symbolic “metal 
door” into the broader urban space, they become essential elements 
of the city’s cultural and sensory landscape. Yi’s work captures these 
subtle aspects of identity, belonging, and social integration through 
olfactory experience.

Cities, past and present, have always generated a complex, inte-
grated smellscape that inevitably affects all inhabitants, with their 
diverse odors serving as indicators of both tangible and intangible 
risks within the urban environment.

A number of cultural historians, including Constance Classen,2 
have examined the relationship between smell and historical events 
and urban development over time. However, it was the urbanization 
of Europe in the 18th and 19th centuries, coupled with the deodor-
ization movement, that profoundly shaped our contemporary percep-
tions of smell and urban space. This phenomenon has been termed 
the “olfactory revolution” by historian Alain Corbin.3

The rapid urbanization, population growth, and industrial devel-
opment in European cities during this period initiated sanitary re-
forms. The removal of garbage and human waste from city streets 
helped to banish foul odors and filth.4 In the aftermath of this sani-
tary revolution, offensive smells were now seen as “an unacceptable 
affront to public sensibility, if not to public health, which could and 
should be eradicated.”5 

Alongside the advancement of public health measures, a heightened 
awareness in personal cleanliness also emerged. Maintaining bodily 

2 See Constance Classen, David Howes, and Anthony Synnott, Aroma: The Cultural 
History of Smell (London: Routledge, 1994).

3 See Alain Corbin, The Foul and the Fragrant: Odor and the French Social Imagina-
tion (Harvard University Press, 1986).

4 Classen, Aroma, 81. 

5 Classen, Aroma, 81.
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hygiene was increasingly viewed as a means of preventing disease. 
However, this emphasis on personal sanitation led to a decline in 
the use of perfumes, as the need to mask unpleasant bodily odors 
diminished.6 Moreover, even pleasant scents were considered a 
form of odor, as influential 19th-century sanitary reformer Edwin 
Chadwick asserted, “all smell is disease.”7 

In effect, the 19th-century sanitary reforms amounted to a de-
odorization movement. Smells, both pleasant and unpleasant, were 
systematically removed from the general social and cultural milieu, 
as they were perceived as sources of fear and apprehension.

Concurrently, the sense of smell was devalued in the philosophi-
cal thinking of the time. As the French philosopher Étienne Bonnot 
de Condillac noted in his work Treatise on the Sensations, “Of all 
the senses [smell] is the one that seems to contribute the least to the 
operations of the human mind.”8 Similarly, Immanuel Kant asserted 
that “the pleasure coming from the sense of smell cannot be other 
than fleeting and transitory.”9 Olfaction was perceived as offering 
little to the attainment of knowledge and aesthetic appreciation. It 
became associated with attributes such as inaccuracy, subjectivity, 
ephemerality, and ineffability. 

In contemporary cities, while odors no longer pose the same di-
rect health threats as in the past, they remain powerful indicators 
of potential risks that urban residents face. The rapid expansion of 
urban spaces and populations has intensified the presence of odors 
from factories, transportation, restaurants, and garbage, permeating 

6 Classen, Aroma, 82.

7 Peter Stallybrass and Allon White, The Politics and Poetics of Transgression (Ithaca, 
N.Y.: Cornell University Press, 1986), 139.

8 Etienne Bonnot de Condillac and Margaret Geraldine Spooner Carr, Condillac’s 
Treatise on the Sensations (Los Angeles: University of Southern California, 1930), 
xxxi.

9 Immanuel Kant, Anthropology from a Pragmatic Point of View (Carbondale: 
Southern Illinois University Press, 1978), 46. This book was originally published 
in German in 1798.



The Risk of Smell

77

all aspects of urban life. Regional and cultural characteristics also 
shape the unique smell symbols in cities.

Nevertheless, the diversity of urban infrastructures and services 
contributes to sharpening cultural, ethnic, and class differences 
within cities. These differences are not always accepted as reflections 
of urban diversity—some odors are considered offensive, and certain 
neighborhoods considered dirty, smelly, and polluted. This stigma-
tization often results in the social and economic marginalization of 
certain urban areas. The smells of specific neighborhoods map the 
risks of modern cities, as Anicka Yi’s opening piece demonstrates.

While the sense of smell may be considered imprecise and subjec-
tive as a perceptual experience, the risks associated with odors can 
be objectively understood and measured.

In its original context, the term smellscape refers to the associa-
tion between smells and specific locations. Its creator, John Douglas 

Porteous, used it to emphasize the interaction between smells, peo-
ple, places, emotions, and memories. As one of the most integrated 
and complex spaces, the city is ideally suited to capture the smells-
cape in its full complexity and richness. Thus, for smellscape, the city 
provides the backdrop for a macro-narrative. In contrast to visual 
landscapes, “olfactory landscapes” are typically unconstrained by 
size or space. Therefore, artists may present scapes or even spectacles 
in a comprehensive manner as an “atlas” of odors.

Depictions of urban smellscape date back to the 18th century. In 
1790, French physician Jean-Noël Hallé described his “scentwalk” 
along the Seine in Paris, noting both absences and varieties of smells 
along the river as he walked along it.10

A more visual representation of smellscape appeared in the 19th 
century. As part of the “olfactory revolution,” maps were used to 

10 Jean-Noël Hallé, “Procès-Verbal de La Visite Faite Le Long des Deux Rives de La 
Rivière Seine, Depuis Le Pont-Neuf Jusqu’à La Rappée et La Garre, Le 14 Fevrier 
1790,” in Histoire et Mémoires de La Société Royale de Médecine (Paris: l’Ecole de 
santé de Paris, 1789), x. 
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locate odors, diseases, and pollution sources. One example is Scot-
tish physician Hector Gavin’s 1847 map Pestilent Disease Mist of 
Bethnal Green.11 This hand-drawn map of Bethnal Green district in 
London uses varying shades of ink to illustrate the potential spread 
of disease, with color density indicating odor concentration. This 
controversial map embodied the period’s prevalent fear that equated 
odors with disease risk. In 1870, officials of the Board of Health in 
Manhattan explored the odors in the air of New York Manhattan and 
Brooklyn. Using the map, Map Showing Odor Producing Industries 
in New York and Brooklyn and the Districts Claiming to be Affected 
Thereby, people were able to identify areas that had odor-producing 
industries, such as slaughterhouses, oil refineries, gas plants, phos-
phate plants, and manure piles.12

Contemporary artists may not be concerned with the historical 
accuracy of these maps, nor with the discrimination and class op-
pression the maps implied. The maps offer a way for artists to present 
smellscape in a visual form.

Over the past 20 years, Sissel Tolaas has conducted a series of 
studies exploring the smellscapes of 52 modern cities, including 
Berlin, Paris, Shanghai, Mexico City, and Wuzhen (a historical town 
near Shanghai). A notable aspect of Tolaas’s work is that it does 
not rely on one homogenous approach to collecting smells that are 
characterized by their location. Instead, she experiments with and 
explores the history, politics, and inhabitant experiences of different 
cities in a unique way.

11	 David Gissen, “Olfactory Cartography,” HTC Experiments, 2009, accessed May 5, 
2024. https://htcexperiments.org/2009/08/30/olfactory-cartography/. Cited from 
Katherine Jane McLean, “Nose-First: Practices of Smellwalking and Smellscape 
Mapping” (PhD Thesis, Royal College of Art, 2019), 44.

12 Map Showing Location of Odor Producing Industries of New York and Brooklyn 
and the Districts Claiming to be Affected Thereby, circa 1870, “Charles F. Chan-
dler Papers,” Columbia University Rare Books and Manuscript Library. Cited 
from McLean, “Nose-First,” 44.

https://htcexperiments.org/2009/08/30/olfactory-cartography/
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For the 2004 Berlin Biennale, Tolaas created Without Borders 
NOSOEAWE, an exploration of the smellscape of Berlin.13 Tolaas 
divided the city into nine distinct zones and collected odor sam-
ples from each zone. She created eleven perfumes from these sam-
ples, each representing a different area, including East, South, West, 
North, Southeast, Southwest, Northeast, Northwest, North-South, 
East-West, and a mixture of all zones. The title’s abbreviations rep-
resent cardinal directions: NO (North), SO (South), EA (East), and 
WE (West). Each perfume bottle’s mouth placement corresponds to 
its geographical representation: bottles labeled NO have openings at 
the top, while those marked EAWE feature openings on both the left 
and right sides. Through this design, the collection of bottles creates 
a spatial map of the city’s olfactory landscape.

The city of Berlin was divided into East and West from the end 
of World War II until 1989, creating a unique historical legacy 
that continues to influence the city’s cultural identity. The fall of 
the Berlin Wall erased clear regional boundaries in the city. For 
the post-reunification generation of Berliners, the former regional 
differences and ideological divisions persist as part of their collective 
memory. Through perfume bottles and scents representing different 
directions, Tolaas evokes visitors’ connections to the city’s historical 
divisions without relying on explicit political narrative. Rather than 
using conventional visual or verbal representations, she creates a 
subtle and sensual presentation. The perfume bottles, arranged like 
products in a display case, represent the permanence of historical 
memory. However, the volatile scent emitting from each bottle’s 
mouth captures the complex relationship between smell and emotion 
in Berlin.

Tolaas created a work entitled Beyond—Wuzhen 2019/2050 for 
the Wuzhen Contemporary Art Exhibition in 2019. Wuzhen lies with-
in China’s most developed urban agglomeration, approximately 100 

13 Mohsen Mostafavi and Gareth Doherty, Ecological Urbanism (Lars Müller Pub-
lishers, 2010), 146–150.
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kilometers from Shanghai. This millennium-old town preserves its 
traditional architecture, landscape, and lifestyle. Although far from 
metropolitan bustle and modern industry, increasing tourism in re-
cent years has commercialized this once-quiet town. Urbanization 
and rural nostalgia converge in Wuzhen, creating a unique synthesis 
of modernity and tradition that characterizes many of China’s histor-
ic towns in the contemporary era.

The artist collected distinctive local odors identified by Wuzhen 
residents: tung oil remembered by a shipwright, the aroma of mutton 
noodles described by a cook, the earth scent recalled by a longtime 
resident, and the sunscreen fragrance noted by a tour guide. Using so-
phisticated molecular collection technology provided by Internation-
al Flavors & Fragrances, these scents were extracted and synthesized. 
The captured molecules were then incorporated into 3D-printed ob-
jects alongside authentic artifacts from daily life in Wuzhen—archi-
tectural elements, stone mortars and pestles, and pickle jars. By sim-
ulating the sources of real smells, the artist successfully recreates the 
smellscape of Wuzhen. Touching objects activates their odors, while 
wall texts provide context about Wuzhen residents’ olfactory memo-
ries and personal stories. 

While the Berlin smellscape presents a macro-level spatial nar-
rative, the Wuzhen installation offers a more intimate, micro-level 
perspective through fragmented personal experiences. Visitors en-
counter multiple individual olfactory narratives from local residents, 
establishing a direct sensory connection with the town’s authentic 
character. The smellscape formed by these smells is not the tourist’s 
imagined picture of Wuzhen, nor modern cities’ molding of an ideal 
historical town, but rather a collection of authentic individual experi-
ences in Wuzhen. These collected scents embody local lives and emo-
tions across temporal dimensions—echoing the past, grounding the 
present, and suggesting future possibilities. Tradition and modernity 
coexist in this town, with the past interconnected with the present. 
The juxtaposition of the smells of tourist sunscreen and traditional 
tung oil from wooden boats embodies the collision between modern 



The Risk of Smell

81

and traditional lifestyles, reflecting the interweaving of multiple tem-
poral layers that shapes Wuzhen’s identity.

Tolaas has investigated Mexico City’s urban pollution through ol-
factory research since 2001. Her installation Talking Nose integrates 
three elements: smell, image, and language.14 The artist collected 
odor molecules from over 200 neighborhoods in Mexico City to ex-
amine the relationship between the city’s dominant smells and spa-
tial pollution. Using headspace gas chromatography, the artist was 
able to determine the composition and location of odor-emitting sub-
stances. For presentation, she created a scratch-and-sniff city map 
embedded with synthesized odor molecules. By scratching the map, 
visitors would be able to release the associated smell for that area.

The installation also incorporated a visual component featuring 
silent footage of 2,100 Mexico City residents describing their olfacto-
ry experiences while walking through familiar neighborhoods. The 
film focused exclusively on the movements of residents’ noses and 
mouths as they spoke. The accompanying non-synchronized audio 
track captured their narrative descriptions. This methodology re-
vealed an unexpected linguistic dimension: when people were asked 
to observe the city through their noses, participants often applied na-
tive pre-Columbian terminology to describe odors, adding a histori-
cal linguistic layer to the contemporary urban smellscape. Moreover, 
the process of observing the city through olfactory perception height-
ened participants’ awareness of their role in urban pollution.

An invisible Mexico City is unveiled through smells, maps, lan-
guages, and half-faces. For residents, perceiving the city through 
their noses reshapes their perception of the familiar city. Several of 
them had linked smells to pollution, allowing them to sense over-
looked and unnoticed elements in the air and the risks they face. By 
examining these elements, people gained deeper understanding of 
the city’s ecological and social issues that need to be addressed in 
new ways.

14 Mostafavi and Doherty, Ecological Urbanism, 151–153. 



Chapter 3

82

Tolaas’s urban smellscape series provides rigorous scientific 
analysis of the underlying characteristics of the city by describing 
different urban spaces. Her descriptions are not based on visual 
representations or subjective feelings. Rather than presenting an 
“artist’s point of view,” she follows “experimental data” as her guide. 
She collects, analyzes, synthesizes, and simulates smell data at dif-
ferent levels, and presents her multidimensional artistic interpreta-
tions. In this regard, every city is like a laboratory in which Tolaas 
conducts artistic experiments. The participants are neither passive 
sources of data nor experiment executors. Their relationship with 
the city is essential. Through olfactory stimulation, Tolaas assists 
participants in understanding and describing their well-acquainted 
city from a sensory perspective. As a result, people can reexamine 
the urban space’s history, present condition, and potential future 
changes through the intertwining of sensibility and rationality. It 
illustrates how the sense of smell, and even art, can contribute to 
addressing ecological crises.

Over the past decade, British artist Kate McLean has created a se-
ries of works that depict the smellscape of cities in the form of scent-
walks and maps.15 Unlike Tolaas, McLean emphasizes the experimen-
tal process of the participant’s scentwalk and the visual presentation 
of the smellscape, considering the scentwalk a very important aspect 
of her works.

McLean’s scentwalks are more than just a method of collecting 
odor data. They are also a method of presenting individuals’ experi-
ences through smells. She organized groups of participants to follow 
a given route within a specified time frame, using their sense of smell 
to detect smells along the way. Additionally, participants were asked 
to describe the concentration, duration, and sensation of smells using 
a pre-designed criteria form developed by the artist.

15 Katherine Jane McLean, “Nose-First: Practices of Smellwalking and Smellscape 
Mapping” (PhD Thesis, Royal College of Art, 2019).
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In representing smells, McLean accounts for weather, tempera-
ture, and environment variables of each walk that may influence 
them. As a result, the same route can produce different olfactory ex-
periences under different weather conditions and seasons. Based on 
this data, odor maps are then created to demonstrate the diversity 
and variation of the urban smellscape.

McLean’s scentwalks transcend mere data collection to become 
collaborative performance art. The recorded odors, like those en-
countered in daily life, possess a contingent, transient, and rhyth-
mic nature. The instantaneous odor experience allows participants 
to sense the flowing energy of the city, adding enjoyment and interac-
tivity to the smellscape.

McLean’s work is presented in a visual language. Rather than at-
tempting to replicate smells, the artist translated collected descrip-
tions into arrangements of dots and circles, varying in color and den-
sity. She then superimposed these shapes onto a redesigned map of 
the area or developed three-dimensional installations based on these 
visual elements. McLean’s maps of smellscape serve as a means of 
visual documentations of olfaction, or experiments in visualizing ol-
factory information.

Not addressing urban history, social issues, or cultural connota-
tions, McLean’s works focus primarily on the direct sensory expe-
rience and the methodology of perception itself. Similar to Jackson 
Pollock’s approach to abstract expressionism during the middle of the 
20th century, McLean’s works, like abstract expressionist artworks, 
strip away the city’s narrative context and cultural associations, pre-
senting abstract dots and circles as records and traces of participants’ 
transient sensory experiences.

In her doctoral dissertation, McLean elaborated on her creative 
ideas and implementation process. She envisioned the smellscape 
as a spatial and temporal environment, incorporating both dimen-
sions into scentwalks and olfactory maps. For example, in the olfac-
tory map depicting Singapore, the artist explored dimensional space 
(Figure 3.1). She examined how classic symbols of map design can 
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Figure 3.1  Kate McLean, City of Singapore, 2015. Image from Kate McLean, “Nose-
First: Practices of Smellwalking and Smellscape Mapping” (PhD Thesis, Royal 
College of Art, 2019), 132. © Kate McLean

Figure 3.2  Kate McLean, A Winter Smellwalk in Kyiv, 2017. Image from Kate 
McLean, “Nose-First: Practices of Smellwalking and Smellscape Mapping” (PhD 
Thesis, Royal College of Art, 2019), 160. © Kate McLean
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be represented through spatial mapping of data from two hundred 
olfactory walkers.16 The reality of three-dimensional space is artisti-
cally transformed into a two-dimensional plane.

In the olfactory map depicting Kyiv, the artist focused on the 
representation of multi-scale temporality (Figure 3.2). She intro-
duced the rhythmic analysis of music into the creation of the work. 
The scentwalk process involves multiple rhythms, including walking 
pace, heart rate, and olfactory rate, all of which were perceived simul-
taneously. The artist abstracted olfactory experiences of seven people 
on a common walk as a line, mapping the similarity and diversity of 
their rhythms into animation. The animated symbols gradually fade, 
mirroring both the evaporation of odor molecules and human olfac-
tory adaptation, reducing odor intensity. A series of ripple pulses are 
superimposed to create the impression that odors could disturb the 
air.17

McLean emphasized the use of a qualitative approach to collect 
and study smellscape. According to her research, olfactory data are 
subjective since each individual’s odor perception and representation 
are personal and uncontrollable. For scentwalkers to represent per-
ceived odors, they must understand the underlying “perceived qual-
ities”18 McLean thus defined odor characteristics as qualitative ele-
ments of place-specific perceptions. Categorizing odor descriptions 
within the qualitative element framework allows scentwalkers to 
make sense of perceived odors and their surroundings.

In environmental science, objective indicators of odor nuisance 
have been developed for odor regulation and compliance. Persistent, 
repetitive, and objectionable odors may be quantitatively measured 
according to character, intensity, duration, and frequency. As defined 
by Michael A. McGinley and Charles M. McGinley, these four factors 

16 McLean, “Nose-First,” 101–144 (Chapter 4). 

17 McLean, “Nose-First,” 145–185 (Chapter 5).

18 McLean, “Nose-First,” 40. 
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constitute what is known as the Citizen Complaint Pyramid, a meth-
od for describing odor-associated events.19 

Taking into account environmental scientific olfaction measures 
as well as factors from the humanities, McLean refined the qualita-
tive elements for describing smells: Name (source of odor), Intensi-
ty, Duration, Hedonic tone, Expectation, and Personal associations.20 
She continued using intensity and duration, specified odor character-
istics as sources of odors, and introduced the “hedonic tone” for eval-
uating people’s emotional responses to smells. She also emphasized 
the importance of smell anticipation, which refers to the relationship 
between a smell and its location and context. Personal associations 
are subjective perceptions and reactions to smells. Since her work fo-
cused on transient scentwalks and smellscapes rather than general-
ized descriptions of smells in a certain location, McLean eliminated 
the temporal element of frequency.

Notably, McLean’s qualitative element design contains a quanti-
tative research framework (see next section). This approach is wide-
spread in the field of finance. For example, factor investment strate-
gies based on seemingly qualitative factors are a common practice. 
This approach enables both the characterization of smells and the 
measurement of environmental risks through a novel methodologi-
cal lens.

19 Michael A. McGinley and Charles M. McGinley, “Developing a Credible Odor 
Monitoring Program,” in 2004 ASAE/CSAE Annual International Meeting (2004 
ASAE/CSAE Annual International Meeting, American Society of Agricultural 
and Biological Engineers, 2004), 2.

20 McLean, “Nose-First,” 77–78.
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 3.2  Measuring Smell Risk: Measurable Uncertainty 

What exactly do we mean when referring to environmental or olfac-
tory risk? In other words, what are we truly afraid of? Hsuan Hsu’s 
book, The Smell of Risk, offers a perspective.21 This book examines 
the unequal distribution of environmental risks and the ethnic dis-
parities caused by differences in air quality. The author employs ol-
factory perception as a lens through which to examine urbanization, 
public health, and environmental violence in literature and art. In the 
chapter on art, the author focused on how contemporary olfactory art 
intervenes in the visual and atmospheric dynamics of museum gal-
leries to articulate the environmental significance of contemporary 
olfactory art. Olfactory art challenges the authority and protectionist 
values established by de-sniffing museums and galleries.22 

Hsu characterizes risk as “immersive, imprecise, subjective, in-
teractive, involuntary, material, and resistant to representation.”23 
Smells, in reality, also share these qualities. Hsu’s work establishes a 
compelling dialogue between these two inherently elusive phenome-
na. By characterizing risk through qualities that are themselves open 
to interpretation, his analysis highlights the interpretive challenges 
common to both concepts. Unlike Hsu’s literary analysis, this re-
search takes an interdisciplinary approach to examining these phe-
nomena.

In which discipline does risk have a clear description and theo-
retical basis? There is no doubt that economics is one of the answers. 
When we arrange different fields of knowledge on the same plate to 
discover their hidden connections, following Aby Warburg’s method-
ological approach, we get alternative presentation on risk, smell, and 
smellscapes.

21 Hsuan L. Hsu, The Smell of Risk: Environmental Disparities and Olfactory Aesthetics 
(New York University Press, 2020).

22	Hsu, The Smell of Risk, 85–112.

23 Hsu, The Smell of Risk, 6.
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In economics and financial applications, risk is a fundamental, 
real, concrete, and significant concept. The fundamental principles 
of financial theory and practice revolve around the relationship 
between risk and return. Broadly speaking, risk is an assessment 
of uncertainty and is a quantifiable metric. The economist Frank 
Hyneman Knight, founder of the Chicago School, associated risk 
with uncertainty. Knight distinguished measurable uncertainty 
from non-measurable uncertainty. He used the term “risk” to refer 
to measurable uncertainty while “uncertainty” referred to non-
measurable uncertainty. Real profits derive from real “uncertainty,” 
not “risk.” Specifically, risk is characterized by the reliability of 
probability estimates, and therefore the likelihood of it being an 
insurable cost.24 Irving Pfeffer further clarified this distinction by 
arguing that risk is a combination of hazards measured by objective 
probabilities, whereas uncertainty is measured by subjective degrees 
of belief.25 The Modern Portfolio Theory measures risk in terms of 
the variance (or standard deviation) of an asset’s price, which is the 
degree of deviation between the observed factors and the expected 
value (the mean) of their probability distribution.26

According to Knight’s original theory, risk is defined as a measur-
able uncertainty including both gains and losses. Harry Markowitz 
further distinguished between “downside risk” (returns below expec-
tations, including losses) and “upside risk” (returns above expecta-
tions). In general, people welcome the possibility of uncertain gains, 

24 Frank H. Knight, Risk, Uncertainty and Profit (Boston, MA: Hart, Schaffner & 
Marx; Houghton Mifflin Co., 1921). Also see Robert A. Rennie, “The Measure-
ment of Risk,” The Journal of Insurance 28, no. 1 (1961): 83–91.

25 Irving Pfeffer, Insurance and Economic Theory (Homewood, Illinois: Richard D. 
Irwin, Inc., 1956), 42, 179.

26	Harry Markowitz, “Portfolio Selection,” The Journal of Finance 7, no. 1 (1952): 
77–91.
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but are inherently averse to potential losses. From this perspective, 
potential losses are considered risks.27

In response to the 1987 financial crisis, JP Morgen first intro-
duced the Value at Risk (VaR) in 1994 to quantify downside risk.28 
This methodology allows for risk assessment by predicting the max-
imum potential loss in a normal market environment over a given 
time horizon and at a specific confidence level. The Basel Accords, 
the global standard for banking regulation, also introduced the con-
cept of VaR as a measure of extreme losses in its 1996 amendment, 
further promoting the use of this quantitative risk measure.29 

In short, in economics, risk is defined as measurable uncertainty. 
Broadly speaking, it includes both potential gains and losses. In a 
narrow sense, it can be understood as the maximum expected loss at 
a given probability level. With this economic framework in mind, we 
can return to the scope of smellscapes and revisit the issue of olfac-
tory risk.

In the context of smellscape, particularly in urban smellscape, 
risk is an unavoidable consideration. With every breath we take and 
every exposure to the air, we subject ourselves to environmental 
risks. An environmental smell that deviates from our expectations, 
whether pleasant or unpleasant, can be considered an odor risk. If we 
establish a deodorized city as the baseline (mean)—a theoretical risk-
free state, then any smell represents a deviation from this baseline, 
constituting a variance or risk. These risks can take various forms, 

27 Markowitz, “Portfolio Selection.” And also see Alexander J. McNeil, Rüdiger 
Frey, and Paul Embrechts, Quantitative Risk Management: Concepts, Techniques 
and Tools–Revised Edition (Princeton University Press, 2015), 3. 

28 Philippe Jorion, “Risk 2: Measuring the Risk in Value at Risk,” Financial Analysts 
Journal 52, no. 6 (November 1996): 47–56.

29 VaR can be calculated in various ways. Simply put, in the traditional approach, 
it is equal to the standard deviation (square root of variance) multiplied by the 
square root of time, multiplied by the risk metrics (i.e., Z-score, a statistical mea-
sure with fixed values) corresponding to a given confidence level (probability, e.g., 
95% probability), and finally multiplied by the size of the position. See McNeil, 
Frey, and Embrechts, Quantitative Risk Management, 23. 
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such as sensory stimuli, health threats, emotional impacts, or the 
evocation of certain memories. In essence, the smellscape serves as a 
means of perceiving, measuring, and presenting risk.

Is risk measurable in smellscape? Some environmental scientists 
and artists have attempted this, although they may not realize that 
their methods and operations have inadvertently match quantitative 
methods used in financial practices. Therefore, this analysis draws 
upon economic theories to further explore this issue, in an effort 
to explain the relationship between smell and risk. In economics, 
risk is not a vague concept but rather a well-established framework 
with specific analytical methods. Furthermore, economic thinking 
has become deeply embedded in various domains of contemporary 
life, inadvertently leading us to apply these economic principles and 
methods to explain and resolve problems.

An increasing number of smell-mediated works are trying to con-
vey messages concerning the relationship between smell and risk, 
whether by collecting, simulating, or visually representing smells. 
Without a clear definition of risk, how can we meaningfully establish 
its relationship with smell? If this relationship lacks clear explana-
tion, how can the work be effectively presented and the intention con-
veyed? And ultimately, how can cross-media, cross-sensory transfor-
mations be effectively achieved?

Returning to McLean’s scentwalk discussed earlier, the qualita-
tive elements in her table for scentwalkers included both benefits and 
risks of odors, including risk attribution. For example, the “Source of 
the Smell” is, in effect, an attribution of risk, that is, which risk factor 
caused the risk at that moment. The “Intensity,” while subjectively 
scored, functions similarly to variance in risk measurement, quan-
tifying deviations from the expected state, i.e., how much the odor 
deviates from the expected odorless environment. The “Duration” 
corresponds to the time component in Value at Risk (VaR) calcula-
tions. The “Hedonic Tone” measures pleasantness or unpleasantness, 
corresponding to gains or losses, and whether the result is positive or 
negative. The “Expectation,” in quantitative analysis, represents the 
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mean. When we do not assume an odorless environment, the “Expec-
tation” represents the expected odor level people have for different en-
vironments, allowing us to calculate relative risk indicators based on 
the deviation of intensity from expectation. McGinley’s “citizen com-
plaint pyramid” also incorporates “frequency,” which corresponds to 
the risk metrics in the VaR calculations. Using frequency, we can cal-
culate the probability of a risk occurring over a given period. These 
concepts directly correspond to the basic metrics and considerations 
associated with risk in financial models. Of course, other risk factors 
are considered for different financial products. For example, duration 
is essential for fixed income products.

Furthermore, McLean’s design incorporates a subjective element 
of personal association. This integration of subjective elements fits 
well with established quantitative modeling practices. In fact, incor-
porating subjective assessments is an integral part of many quanti-
tative methodologies, as exemplified by shrinkage estimation.30 For 
example, in financial modeling, it is common to combine purely 
quantitative results (e.g., 70% weighting) with analyst judgments 
(e.g., 30% weighting) to produce final estimates. Similarly, McLean’s 
personal associations, including olfactory descriptions, can be under-
stood not as departures from quantitative approaches, but as sub-
jective inputs that can be systematically integrated into quantitative 
frameworks. 

With these concepts of measuring odors and measuring risk es-
tablished, we can advance this analysis further. How do we quantify 
odor risk?

Environmental risk can be broadly quantified using the variance 
approach mentioned earlier, with the required indicators being odor 
intensity and environmental expectations. As previously discussed 

30	“Shrinkage estimation combines two estimates (or sets of estimates) into a more 
precise estimate.” See Christopher D. Piros, “Capital Market Expectations, Part 2: 
Forecasting Asset Class Returns,” Portfolio Management (CFA Institute, 2022), 
165, 210. 
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in Chapter 1, environmental scientists provide scientific methods for 
calculating odor intensity, namely the Weber-Fechner law.31  

Japanese artist Maki Ueda has poetically presented the Weber-
Fechner law to assist the reader’s understanding of this scientific 
formula. The Olfactory Labyrinth Ver. 4 (Figure 3.3) presents a 
labyrinth of scents using the traditional Japanese custom of “Hanami 
(花見)” as a metaphor. The artist suspended 81 bottles of cherry 
blossom-scented oil from the ceiling of the exhibition hall in a nine-
by-nine grid. The rope suspending the bottles absorbs the scented oil 
and diffuses the scent throughout the space.

According to the artist’s calculations, the intensity of the fra-
grance oil is just sufficient to be smelled from a distance of 35 centi-
meters. She increased the intensity of the scented oil in three steps, 

31 According to the Weber-Fechner law,  I=alog(c)+b.  Where I is the perceived 
psychological intensity during the dilution step on the butanol scale; a is the 
Weber-Fechner coefficient; C is the chemical concentration; and b is the intercept 
constant (defined as 0.5). The chemical concentration C can be measured using the 
olfactometric method through a digital olfactometer and measured in European 
odor units (OU/m3).

Figure 3.3  Maki Ueda, The Olfactory Labyrinth Ver. 4, exhibited in the Japan House 
Sao Paulo, 2018. ©️Maki Ueda
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each multiplied by a factor of 33: 10.00%—0.33%—0.01%. Each grid 
measures 70 centimeters wide, allowing visitors to detect gradual 
changes in scent as they walk through the scented maze. It is a tradi-
tional Japanese custom to gather picnics in early spring to appreciate 
the cherry blossoms. The enjoyment of the blossoms can be enhanced 
by utilizing the sense of smell to locate the best places to visit. Ueda 
notes that natural scents, such as flower fragrances attracting in-
sects, are dispersed by wind as environmental signals.

Olfactory perception is itself a gradual process of experiencing 
and comprehending scent intensity. As the intensity of the smell in-
creases, so does the associated risk. The presence of any smell above 
certain intensity levels, regardless of its nature, can potentially be 
harmful. As discussed in Chapter 2, examples include the odor pol-
lution caused by large industrial hog farms in the United States, and 
the cultural heritage of cow manure odors in the French countryside. 
Different intensities of smell and levels of risk contribute to differenti-
ated environmental conditions for the residents of these two locations.

From a theoretical perspective, the risk of environmental odors 
can be calculated by the deviation of the odor intensity from the envi-
ronment’s expected intensity level. The subjective perceived odor in-
tensity level (I), calculated using the Weber-Fechner law, is represent-
ed on a scale from 0 to 6, where 0 indicates no odor and 6 an extremely 
potent odor. For any given odor concentration, we can compute the 
corresponding intensity. Now, if we consider a scenario where people 
have no prior memory or experience of an environment’s odors, such 
as lacking any information about Mars’s odor intensities, then the 
sum of detected intensities constitutes the generalized absolute risk. 
However, if people do have a “memory” influence or psychological 
expectations regarding an environment’s smells, then the expected 
intensity level establishes the environmental baseline. In this case, 
the deviation of the monitored intensity from this baseline quantifies 
the generalized relative risk.

Assuming that an odorless environment is the default expected 
state, then 0 is the mean value. The risk can be calculated as: 
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That is, the sum of the deviations from the expected environment by 
odor intensity across different spatial regions, which represents the 
absolute risk in a broad sense. 

When we have an expected odor for an environment, the mean is 
the number μ that we expect. Then, the relative risk in a broad sense 
can be calculated as:

 
At a narrower level, ambient odor risk can be further translated into 
the magnitude of losses incurred by individuals and groups. We can 
apply the previously discussed definition and calculation of VaR. That 
is, the minimum loss an individual would suffer from odor risk over 
a given time period and probability level. We can derive this by tak-
ing the product of the generalized risk (deviation from expected odor 
intensity), time horizon (exposure duration), risk metrics (probability 
of occurrence), risk position (exposed value): 

 

However, a new variable is introduced here—risk position. For a bank, 
risk position refers to the amount of its risky asset holdings. For an 
investor, it refers to their investment amount. How, then, should we 
interpret risk position in the context of odor?

 3.3  Smell Risk Position: Hazard Assessment 

In 2015, Belgian artist Peter de Cupere created Smoke Cloud in re-
sponse to environmental concerns. The installation features an arti-
ficial cloud suspended above a ladder. Visitors may climb the ladder 
and smell the polluted air inside the cloud. In addition to creating 
a visual aesthetic, the smoke cloud and ladder create an immersive 
experience for audiences. 
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Viewed at its immediate experiential level, the work addresses en-
vironmental pollution and its sensory impact. Through a direct visu-
al and olfactory presentation, it confronts visitors with the everyday 
reality of air pollution that urban dwellers face—a consequence of 
industrialization and urbanization that has become an unavoidable 
part of modern life.

On one hand, major sources of air pollution include automobile 
exhaust, factory emissions, and burning of firewood and charcoal. 
These processes release hazardous substances like particulate mat-
ter, sulfur dioxide, and nitrogen oxides into the air, exceeding safety 
limits and posing respiratory and cardiovascular risks to humans. 
The unpleasant odors from these toxic pollutants serve as direct 
warnings of compromised health.

On the other hand, when we attempt to mask certain irritating 
odors (e.g., from bathrooms and human bodies) with chemical prod-
ucts such as deodorizers, perfumes, essential oils, and fragrances, 
we are still enveloping ourselves in a cloud of pollutants. In some in-
stances, we may not be able to detect this threat through smell, while 
in others, the concentration of the aroma is potent enough to alert us 
to the potential danger.

A good example of this theme can be found in Boris Raux’s work 
Swimming Pool. On top of the stairs in the exhibition space, the art-
ist arranged a rectangular swimming pool filled with blue Soupline 
fabric softener. This is a detergent that one can easily purchase on a 
daily basis. Upon entering the space, visitors are immediately greet-
ed by the familiar smell of everyday life. However, after prolonged 
exposure, they begin to feel dizzy and nauseous. When fabric soften-
er is used excessively, its overpowering scent can negatively impact 
one’s senses and health. While the blue, mirror-like surface attracts 
visitors, the space’s overwhelming chemical odor poses quantifiable 
health risks, as previously discussed regarding excessive exposure to 
strong fragrances.

According to relevant research, “pesticides, coatings, inks, adhe-
sives, and personal care products such as perfumes produce more 
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than double the emissions of cars.”32 The fragrance industry also con-
tributes to air pollution, although this factor has been overlooked. The 
concept of “environmental fragrance” presents an ethical dilemma. 
While the aromatic environment creates a pleasant atmosphere for 
people in some spaces, it also exposes people to a broader range of en-
vironmental pollution and health risks. The deodorization movement 
in urbanization deprived us of the right to perceive the environment 
with the sense of smell, while “odorization” in modern times brings 
us closer to the environmental crisis. Both perspectives contribute to 
olfactory inequity.

This discussion further validates our earlier definition of risk: 
gains and losses, whether pleasant or unpleasant smells, constitute a 
risk. The hedonic tone, which is subjective, determines the positive or 
negative sign of σ (risk).

Beyond these environmental concerns, Peter de Cupere’s Smoke 
Cloud carries deeper cultural significance. The work was inspired by 
Havana’s air quality, particularly the persistent gasoline odors from 
vintage Chevrolets and Buicks that permeate the city’s atmosphere. 
This olfactory element transcends mere physical presence—in the 
context of Cuba’s history, these automobile exhaust fumes become 
historical traces. Since 1960, when the United States imposed its 
trade embargo limiting all exchange except food and medicine, these 
American-made vehicles and their distinctive gasoline smell have re-
mained as material traces of Cuba’s complex relationship with the 
United States. The omnipresent smell thus serves as an olfactory 
metaphor for the broader environmental, social, and economic im-
pacts of the embargo on Cuban society.

Returning to the earlier question, what is the risk exposure in the 
formula when calculating Value at Risk (VaR) for olfactory risk? For 

32 Roni Dengler, “Paints, Pesticides, and Other Consumer Products Now Add as 
Much to Air Pollution as Cars,” Science, 2018, accessed May 5, 2024, http://www.
sciencemag.org/news/2018/02/paints-pesticides-and-other-consumer-products-
now-add-much-air-pollution-cars. 

http://www.sciencemag.org/news/2018/02/paints-pesticides-and-other-consumer-products-now-add-much-air-pollution-cars
http://www.sciencemag.org/news/2018/02/paints-pesticides-and-other-consumer-products-now-add-much-air-pollution-cars
http://www.sciencemag.org/news/2018/02/paints-pesticides-and-other-consumer-products-now-add-much-air-pollution-cars
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environmental odor risk, our exposure is ourselves living in this eco-
system, and the position is all we have.

De Cupere’s work enables us to recognize our exposed position in 
this ecological framework on two distinct levels. On a personal level, 
each individual exposed to environmental pollution has a different 
exposure position to this risk. It cannot be measured and calculated 
solely based on whether polluted air makes people sick and how much 
it costs to treat them. What is the appropriate method for measuring 
the value of an individual? In the field of financial applications, an es-
timation of an individual’s net worth (including financial capital and 
human capital) has been developed as a means of determining value.

To express this mathematically, a person’s net worth can be de-
fined as the sum of their human capital and financial capital. One’s 
financial capital is equal to the sum of financial assets minus finan-
cial liabilities. The measurement of human capital is more complex. 
A simplified theoretical model estimates it as follows: human capital 
of each year is equal to the probability of survival of the person in 
that year (P) multiplied by the number of wages in the previous year 
(wt-1), multiplied by the potential rate of wage growth (1+gt, indexed 
to the rate of inflation), and divided by the sum of the risk-free rate of 
return and the volatility of the job (1+rf+y). The total human capital 
is the sum of these annual calculations. The formulas are as follows:33

Net worth=Financial Capital + Human Capital
Financial Capital= Financial Assets - Financial Liabilities

Actuarial calculations in the insurance industry use more sophisticat-
ed methods based on risk-adjusted present value calculations. To be 

33 See David M. Blanchett, David M. Cordell, Michael S. Finke, and Thomas 
M. Idzorek, “Risk Management for Individuals,” Portfolio Management (CFA 
Institute, 2022), 368. 
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more explicit, the premiums for various insurance policies we pay in 
our lives are measured and calculated based on the average net worth 
(or some fraction thereof) of each individual or groups. Although we 
may not be aware of it, this practice represents a systematic approach 
to converting seemingly immeasurable human worth into quantifi-
able monetary values for risk assessment purposes.

In the context of smells, if net worth is taken as the position to 
which each individual is exposed to the risk, according to the Value at 
Risk (VaR) calculations, we can integrate these four factors (risk, net 
worth, time horizon, and risk metrics) in VaR calculations to estimate 
the minimum potential loss for an individual exposed to a smell risk 
at a given time and probability.

Of course, this calculation is not entirely accurate, since human 
capital calculations are themselves very complex and theoretical. 
Further interdisciplinary research may provide more scientific and 
precise quantitative models and calculations of smell, risk, and indi-
vidual potential losses. However, the quantitative methods described 
above can at least help us understand the risks associated with smells 
and the environment, as well as the actual hazards that may be pres-
ent. With these data fleshed out, we can explore ways to use tech-
nology, law and economics to transfer, minimize, and mitigate the 
associated risks. 

When assessing Havana’s odor risk at the national level, calculat-
ing the risk position can be both straightforward and complex. It is 
straightforward because the risk position can be calculated based on 
the country’s wealth, generally measured by Gross Domestic Product 
(GDP, despite its limitations as an indicator), a figure that is usually 
easy to obtain. By applying the Cobb-Douglas production function to 
GDP, it is possible to quantify the contributions of technology, labor, 
and capital to economic output. For Cuba, while national wealth ex-
posed to odor risks may be measurable and pollution losses quantifi-
able, losses from the decades-long economic embargo, including op-
portunity costs, remain immeasurable. This also represents another 
dimension of what constitutes risk—immeasurable uncertainty.
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Also created for the Havana Biennale, de Cupere’s Smell of a 
Stranger represents risk and immeasurable uncertainty at the na-
tional level in a more direct manner than Smoke Clouds. The work 
features nine native Cuban flowers and plants emitting different 
odors. However, de Cupere has genetically modified them so that, 
through air ducts, audiences smell not the flowers, but a range of oth-
er odors that are unrelated to these beautiful plants, including the 
smells of “American New Dollars, Blood, Sperm, Vagina, Dead Body, 
Gun Powder, Sweat (smell of fear), Air Pollution, and Geraniums.”34 
These odors permeate Havana’s air, suggesting sex tourism, labor 
exploitation, military violence, pollution, death, and the erosion of 
Western culture. It is understood that all these issues are strangers to 
the locals, having altered the genes of the natural ecology of the area 
as well as its cultural and societal genes. These natural ecological and 
sociocultural aberrations have given the city a unique smellscape car-
rying measurable risks like pollution, as well as immeasurable uncer-
tainties.

 3.4  Beyond Risk: Immeasurable Uncertainties 

According to Knight’s theory of risk, immeasurable uncertainty is 
true uncertainty and exists beyond risk. Gain comes from uncertain-
ty rather than measurable risk. American artist Sean Raspet’s work 
Residuals provides a rational and artistic interpretation of the above 
in a very tangible way. He creates a situation where the subtle rela-
tionship between environment, risk, uncertainty, and profit is pre-
sented through the synthesis and deconstruction of smells. This sec-
tion will be centered around Raspet’s work.

34	Hsu, The Smell of Risk, 108.
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Because air is mobile and chemical reactions are constantly oc-
curring within it, the smells we encounter and the risks they entail 
are dynamically changing. An environment as a whole may not only 
be perceived as a single smell, but as a smellscape of various odors 
superimposed upon one another. A flexible, holistic approach is often 
necessary when evaluating potential risks. As in vision, all the colors 
in the spectrum eventually converge to produce white, what is the fi-
nal smell produced when all odor molecules chemically react togeth-
er, and what potential risks might such a reaction entail?

At its core, American artist Sean Raspet’s work Residuals ex-
plored the cycle of smells in the ecological environment. The work is 
highly complex, akin to a scientific experiment. 

First, the artist used a stainless-steel container, the “Summa 
Tank,” to collect ambient air from the work’s exhibition space (Jessica 
Silverman Gallery) for a week. In a laboratory, the artist analyzed 
the molecular composition of the collected gallery air, then created a 
liquid mixture that replicated its composition, but a thousand times 
more concentrated. Afterward, the artist “micro-encapsulated” the 
liquid into an emulsion that could be scratched and sniffed, as well as 
sprayed onto the gallery’s walls. The odor can be released by scratch-
ing the walls. In this work, Raspet first constructed an amplified 
olfactory background and then situated it within the original back-
ground, creating an olfactory meta-odor.

In the second step, the artist placed four cylinders in the gallery 
containing nitrogen, oxygen, argon, and carbon dioxide, the four main 
gases present in the atmosphere. The artist released them back into the 
gallery space in the same proportions as in real air. As visitors scratched 
the walls, the gases they released were synthesized once again with the 
synthesized air, thereby slowly purifying the ambient air.

In the third step, the artist installed a negative pressure machine in 
a corner of the gallery, which continuously filtered out free odor com-
pounds and restores the background odor of the gallery. In addition, 
the artist regularly extracted the odor compounds from the carbon fil-
ter of the negative pressure machine to create a solvent that was added 
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to an odorless cleaner. After the exhibition, the cleaner was used to 
remove scratches and residual odor coatings from the walls that had 
been scuffed by visitors, thus restoring the gallery to its original state.

Based on the artist’s original idea, this work establishes a circula-
tory system within the space in which it is situated—a circulation of 
air, a circulation of smells, and a circulation of matter. In this com-
plex process, nothing is born, and nothing is lost.

At the most intuitive level, the artist simulates an idealized micro-
ecosystem of the gallery space. One could discuss the potential 
pollution risks from the building materials used, and the challenges 
in preserving the pristine environment within museum and gallery 
spaces. Taken a step further, this work uses the very traditional mise-
en-abyme or meta in art history to engage discussions of environmental 
self-reference, self-reflection, intertextuality, breaking down the 
boundaries of the work’s materiality, the artist’s self-consciousness, 
and the visitor’s immersive experience. Different from the many mise-
en-abyme examples in art history, the objects of Residuals are smells 
and olfaction, and the dichotomous environments within the works 
produce chemistry between each other rather than simply stacking 
them upon one another. Consequently, the practice of engaging the 
senses opens up different spatial relationships, transcending the 
visual dimension of the narrative.

Even with the above knowledge, the audience may understand the 
theme of the work, but may still be confused as to what the artist is 
trying to convey. While the artist’s experimental approach appears 
deliberate, certain methodological choices may raise questions about 
their scientific rationale. What is the critical significance of using 
high-purity gases rather than naturally occurring atmospheric com-
position? There is very little change in the odor environment with-
in the gallery space itself. The same environment from the previous 
week is essentially a re-dilution process after odor amplification and 
purification, yet it does not appear to truly purify pollutants beyond 
the enclosed space. Otherwise, why conduct this purification ex-
periment in a relatively enclosed gallery rather than in the polluted 
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environment of a city, as de Cupere did? What exactly does the name/
theme Residuals refer to?

When we examine this work from the perspective of smell and 
risk, it becomes even more intriguing. In hedge fund strategies, mar-
ket neutrality represents a sophisticated investment approach, in 
which long and short equity positions of different values are used to 
make the portfolio’s systematic risk (ultimate beta) approximately 
equal to zero, i.e., achieve a state of market risk neutrality. That is to 
say, the investor will hardly lose anything, whether the asset price 
goes up or down. Its objective is to minimize the portfolio’s exposure 
to market risk while maximizing its return, or alpha. Raspet’s work 
fundamentally revolves around the precise manipulation of olfactory 
exposure—extracting, concentrating, and diluting to achieve a state 
of olfactory neutrality. Here, the concentrated odor of the gallery rep-
resents alpha, and according to the earlier discussed risk measure, 
as the concentration of gallery odors applied to the walls increases, 
so does the risk, and the process of air purification is to return the 
entire space to a neutral odor risk. The purification process of ar-
tificial intervention is analogous to the idea of factor investment in 
financial instruments. This means, by exposing to specific risks, one 
can obtain stable returns and volatility. In short, the artist’s process 
of purifying, remixing, concentrating, and re-diluting odors controls 
the stability of the ambient odor, that is, there will not be any unan-
ticipated strong odors affecting the state of ambient neutrality.

Why should this work be interpreted from a risk measurement 
perspective? Because it is worth noting that there is another set of 
items in the work. These seemingly extraneous elements, which ap-
pear tangential to the olfactory cycle, introduce an unexpected in-
terpretative complexity. However, it makes it more reasonable and 
feasible to introduce the idea of economics to interpret this work. On 
the gallery wall, the artist has installed five transparent jars contain-
ing reconstituted crude oil of different chemical compositions. Three 
bottles contain black liquid while two contain transparent liquid. 
According to the textual explanation provided by the gallery, all of 
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the bottles are composed of hydrocarbons and oxygen compounds, 
which are remnants of ancient remains, the residuals. But how does 
this relate to the air cycle?

The presence of crude oil is reminiscent of inflation, war, geopoli-
tics and great power games—all of which constitute a systematic risk 
in economics, the risk that cannot be diversified. As the olfactory pu-
rification process systematically neutralizes localized risks, the crude 
oil remnants serve as a metaphorical representation of society’s in-
herent, non-mitigable systemic risks.

Moreover, oil has been closely tied to the US dollar due to his-
torical and policy decisions. During the 1970s, when the Bretton 
Woods system collapsed, the dollar became decoupled from gold. At 
that time, the United States and Saudi Arabia reached an agreement 
that oil would be denominated in dollars, and the proceeds of its sale 
would be heavily invested in U.S. Treasury bonds and assets. In the 
following years, several oil-producing countries in the Middle East 
followed suit. As a result, the great majority of crude oil transactions 
were settled in U.S. dollars from that point forward. This strategic ar-
rangement has allowed the U.S. dollar to maintain its economic sta-
bility and dominance, with oil price fluctuations directly impacting 
its valuation and global financial markets.

Furthermore, the economic revenues received by oil-exporting 
countries are also invested in the global financial markets, in addition 
to developing their own economies. As described by the American 
economist Ibrahim Oweiss, this enormous financial force is common-
ly referred to as the “petrodollar.”35 The petrodollar represents a crit-
ically consequential mechanism in global economic dynamics. While 
providing development opportunities, it also brings turbulence to 

35 See Ibrahim Oweiss, “Economics of Petrodollars,” Georgetown University, ac-
cessed May 5, 2024, https://faculty.georgetown.edu/imo3/petrod/petro2.htm. 
Also see Ibrahim Oweiss, “Economics of Petrodollars,” in The Economic Dimen-
sions of Middle Eastern History: Essays in Honor of Charles Issawi, ed. Hālāh Isfandi-
yārī and Abraham L. Udovitch (Darwin Press, 1990), 179–98.

https://faculty.georgetown.edu/imo3/petrod/petro2.htm
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financial markets. The petrodollar nexus arguably constitutes one of 
the most significant systemic risks in the global economic landscape.

In Residuals, Raspet constructs a miniature smellscape that sim-
ulates the creation and dissipation of perceived and unperceived odor 
risks within the city, an integral component of the urban smellscape. 
It is also a metaphor for the socio-ecological cycle. The environmen-
tal risks carried by odors can ultimately be dispersed and purified 
through various technological means, returning the environment to 
a neutral state. However, the immeasurable uncertainties that tran-
scend the environment are the “residuals” which cannot be eliminat-
ed. This further confirms Frank Knight’s theory on the relationship 
between risk and uncertainty.

Additionally, the crude oil in the work represents immeasurable 
uncertainty, while also metaphorically embodying profit. It presents 
the intimate connection between the two. So how should we under-
stand this notion of gain? Is it the expected return predicated on risk? 
Or is it simply profit (i.e., excess return) based solely on immeasur-
able uncertainty? The next chapter will focus on the issue of olfactory 
gains.

This chapter explores the relationships between smells, cities, natural 
environments, cultural environments, and humans through the lens 
of risk. By drawing upon economic theories and modes of thought re-
garding risk, it concretizes olfactory risk. The fundamental objective 
is to elevate our cognitive comprehension of olfaction, transforming 
imprecise, abstract risks into concrete, tangible, immersive experi-
ences and understanding. Through this interdisciplinary integration, 
the chapter aims to illuminate the potential contributions of olfacto-
ry-based works in addressing ecological challenges. It also offers an 
approach to promote the resolution of certain ecological issues.


