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Introduction 
 
Hygienic and safe defecation, which affects an 
individual’s health, has only been possible since 
the Industrial Revolution with the toilets being 
connected to water and sewer systems (1). Ac-
cessing basic sanitation is considered a critical 
environmental determinant of health, and gov-
ernments normally consider public toilets as a 
basic and essential public service (2-4). However, 

4.2 billion people around the world currently live 
without “safe sanitation,” and an estimated 673 
million people defecate in the open. In response, 
the United Nations has designated November 19, 
2021, as World Toilet Day, an official Interna-
tional Day of Observance that calls for actions 
addressing sanitation (5).  

Abstract 
Background: We explored the perceptions, value, and social visibility of public toilets by comparing the im-
plementation of public restrooms at the 2020 and 2024 Olympics. We specifically examined how sociocultural 
factors influenced restroom policies and development. 
Methods: We conducted a survey of the history of public toilets as a form of public hygiene management in 
Japan and France during the Olympics. The analyses compare Paris’s eco-friendly and Tokyo’s culture-oriented 
approaches. 
Results: The 2020 Tokyo Olympics demonstrated how public restrooms can promote cleanliness and hygiene. 
However, the 2024 Paris Olympics adopted a practical, eco-friendly approach in response to the climate crisis. 
Thus, the public restrooms in both cities provided novel examples of public health policies, integrating scien-
tific and cultural perspectives. 
Conclusion: Although Tokyo successfully implemented its sanitation culture in its public restrooms, challenges 
related to sustainability remained. In Paris, the perceptions of public restrooms have not yet been fully ad-
dressed. Nevertheless, the innovative approaches of both cities are expected to yield constructive outcomes for 
the 2028 Games, demonstrating the future value of such policies. 
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Public restrooms are also linked to tourism from 
a hygiene perspective (6), and international sport-
ing events can increase the spread of infectious 
diseases, potentially negatively impacting a host 
city’s healthcare system (7). The negative envi-
ronmental impacts of mega sporting events most-
ly occur in the infrastructure, waste management 
domains, and construction (8). Moreover, infec-
tious diseases accounted for less than 1% of 
healthcare visits during the 1996 Atlanta and 
2000 Sydney Olympics, while respiratory infec-
tions (6.7%) and gastroenteritis (3.7%) were the 
most reported illnesses at the 2004 Athens 
Olympics. At the 2008 Beijing Olympics, reports 
of infectious diseases, including gastroenteritis, 
decreased by 40% compared to 2007 (9). The 
Tokyo 2020 Olympics set a new standard for the 
health management of international sporting 
events in the context of a pandemic by demon-
strating the continued effectiveness of WHO ad-
vice on implementing public health measures like 
“social distancing, mask wearing and hand hy-
giene” (10). A review study on 20 years of Sport 
and infectious risk reported skin infection with 
methicillin-resistant community acquired Staphy-
lococcus aureus as the most marked risk which 
was followed by Tinea corporis and capitis 
(13.7%), and leptospirosis (11). Hence, it is essen-
tial to develop a thorough plan for sanitation and 
hygiene based on the experiences of previous 
host cities (12). 
Public restrooms in countries preparing for mega 
international sporting events are often improved 
by adopting international sanitation and technol-
ogy standards and introducing new features. For 
example, South Korea implemented public re-
stroom modernization projects during the 1986 
Asian Games and the 1988 Seoul Olympics (13), 
and Japan made similar efforts during the 1964 
and 2020 Tokyo Olympics (14). The Paris 2024 
Olympics established a public health policy of a 
“low-carbon, green Olympics,” and the Paris Or-
ganizing Committee (COJOP 2024) increased the 
number of sanisettes (self-cleaning, portable public 
toilets) and street urinals along the Seine River 
and around the Olympic venues. 

We analyzed the public restroom policies of the 
Tokyo 2020 and Paris 2024 Olympic Games in 
terms of public sanitation according to the cul-
tural differences between the East and West. By 
comparing the status and improvements of pub-
lic restrooms at the Tokyo 2020 Games (which 
introduced Western-style, accessible, and gender-
neutral restrooms) and the Paris 2024 Games 
(which introduced temporary eco-friendly re-
strooms), it explores how the traditional mean-
ings of “hygiene” and “safety” in public re-
strooms are changing in sociocultural and histori-
cal terms. As a result, this will influence the need 
for sustainable public toilet hygiene (15). 
 
Historical trends in public restrooms in Japan 
and France 
Public restrooms in Japan 
Japan's public restroom policy was established as 
part of national sanitation measures in response 
to three cholera outbreaks between 1822 and 
1886. Japanese society continued to use human 
waste as fertilizer until 1989 but began the large-
scale construction of sewers in the 1950s, with 
substantial investments in sewer infrastructure in 
preparation for the 1964 Tokyo Olympics. As a 
result, the "nostrils of colonization" were fully 
internalized (16). 
While most public toilets in Japan are free, paid 
toilets were first installed in Shinjuku Station in 
the 1960s and in many commercial facilities in 
the 1980s. However, when Japan Railways (JR) 
was privatized in 1987, it focused on improving 
user service to overcome the “4Ks” (kurai, dark; 
kitanai, dirty; kowai, scary; kusai, smelly). As a re-
sult, the distinction between free and paid toilets 
diminished, and by 2013, 24 out of 37 (64.9%) 
paid service JR toilets were either closed or con-
verted to free service. With the recent increase in 
tourist visits to Japan, 24-hour facilities like con-
venience stores have also begun opening their 
restrooms to the public. However, the recent in-
flux of visitors has raised concerns about the in-
creased cleaning and water bills in such re-
strooms at popular tourist destinations, necessi-
tating further revisions to the city’s sanitation 
policies (17). 
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Public restrooms in France 
The 2016 Olympic Games in Rio de Janeiro and 
the 2023 British swimming championships in 
London confirmed that human waste, if not fully 
treated in wastewater treatment facilities, can pol-
lute rivers and become a source of waterborne 
diseases (18). Recognizing this problem, the city 
of Paris invested €1.4 billion to improve the wa-
ter quality in the Seine, but a Canadian athlete 
still vomited 10 times during a triathlon event at 
the 2024 Paris Olympics (19). 
The pollution in the river was closely linked to 
the use of public toilets, making it an important 
issue in the history of modern public health poli-
cy in Paris. The Count de Lanvuto (1781–1869) 

installed 478 Vespasian toilets on major avenues 
to reduce the pollution of the Seine (20), and 
Georges-Eugène Haussmann (1809–1891) en-
trusted the engineer Eugène Belgrand with the 
design and construction of Paris's water supply 
system, and later oversaw the overhaul of the 
sewage system. As a result, by 1900, Paris had 
become the most hygienic city in Europe (21). As 
a result, the expansion of the water and sewage 
system was considered to have had a positive im-
pact on cholera prevention. Cholera-related 
deaths in Paris (blue) had already fallen sharply 
before the increase in buildings connected to the 
sewer system (orange) (22) (Fig. 1).  

 

 
 

Fig. 1: Cholera-related mortality in Paris and the proportion of buildings connected to sewer systems (22) 
 
In Paris, La Madeleine, a large public restroom 
that was open from 7 a.m. to midnight and 
charged 1 franc, was installed in 1905. In 1930, 
1,230 toilets were installed, and modern public 
toilets (sanisettes) were installed in 1981. Fig. 2 
compares the location of public restrooms in 
each arrondissement with the number of reports of 
street urination, in which 2A displays the “street 
urination” incidents per arrondissement. Fig. 2B 
shows the number of public toilets in each arron-
dissement of Paris, showing that neighborhoods 

with more open urination have more public toi-
lets. Notably, the 1st, 2nd, and 3rd arrondissements 
have less than 2% of all public toilets, while the 
18th arrondissement had 12% concentrated within 
its boundaries (23). As a result, Paris has focused 
on installing public toilets to improve sanitation 
in the northern part of the city, where many low-
income residents live. However, in preparation 
for the 2024 Olympics, the city also built a sys-
tem of urinals, sinks, and urine-discharge dry toi-
lets (UDTTs) in the 14th arrondissement. 
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(A) “The Neighborhoods of Paris Where It 
Smells Like Urine.”   

(B) Public toilets in Paris.  
 

Fig. 2: Frequency of street urination and installation of public restrooms by arrondissement (23) 
 
Methods 
 
This study analyzes the status and future value of 
public toilets from a scientific, social, and cultural 
perspective in the context of the sanitation poli-
cies established by the Tokyo 2020 and Paris 
2024 Olympic Games. A literature review was 
conducted to examine the history and current 
infrastructure of public restrooms in Tokyo and 
Paris. The authors focused on a sociocultural and 
historical exploration that compares the differ-
ences in public restroom user perceptions, de-
sign, and future value based on the public health 
policies of the two cities. 
 
Results 
 
Tokyo: Public restrooms as culture 
In hosting two Olympic Games, Japan has 
changed local perceptions of public restrooms, 
which were once associated with anxiety, dirt, 
and unpleasant odors, to one that focuses on 
cleanliness and safety. For the Tokyo 2020 
Olympics, Japan promoted a new image of Japa-
nese public restrooms as a form of “hospitality” 
(omotenashi) (24-25). The Cabinet Office’s Quality 
of Life Research Committee even recommended 
that the Japanese government set an example of 

clean, convenient, state-of-the-art restrooms for 
the world (26). As a result, public restrooms in 
Japan have become more “omotenashi” (hospitali-
ty-oriented) than “high-tech”. Fig. 3 represents 
the perception of citizens and the reasons for not 
using public restrooms. 
As a result, international travelers who have visit-
ed Japan in the past 10 years have provided posi-
tive feedback about the country’s public re-
strooms as free, clean, and easily accessible. In-
ternational travelers cited hygiene (60.6%), 
friendliness (55.9%), safety (51.0%), delicious 
food (35.2%), and omotenashi (34.1%) as Tokyo’s 
most attractive features (27). They related hygiene 
and omotenashi to the availability of clean, Western 
style restrooms. In 2018, the Japan National 
Tourism Organization therefore decided to re-
model approximately 40% of the 4,000 Japanese-
style public restrooms in major tourist destina-
tions with Western-style restrooms. Taking it a 
step further, the Japan Foundation partnered 
with local companies and world-class architects 
to launch the Tokyo Toilet Project. The project 
involved the construction. We replaced it with a 
higher resolution image from their site of 17 pub-
lic restrooms by renowned architects in Shibuya, 
a popular tourist destination and a key area for 
the Tokyo 2020 Olympic Games (Fig. 4).  
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Fig. 3: Japanese perceptions of public restrooms 
Source: nippon.com 

 
In 2023, the movie Perfect Days was released, doc-
umenting the daily lives of the cleaners involved 
in the project. The “story” of the public toilets 
has become cultural omotenashi content, represent-
ing Japan’s emphasis on hygiene and cleanliness, 
and the Tokyo Toilet Project has become a 

source of “toilet tourism” due to its outstanding 
designs. Launched in March 2024, the “toilet 
tour” provides two options—the two-hour “Ex-
press” and the four-hour “Standard”—and costs 
around $24 (27). 

 

 
 

Fig. 4: Tokyo wards ranked as most popular among foreigners (2022) (25) 
 
Paris: Public restrooms for science 
The opening ceremony of the Paris 2024 Olym-
pic Games took place on July 26, 2024, and lasted 
three hours and 15 minutes, with more than 160 
boats parading along a six-kilometer course from 
Pont d’Estaing Ritz to the Trocadero. COJOP 

2024 provided 700 paid toilets for opening cere-
mony attendees, while the city of Paris provided 
900 free private toilets and 500 urinals (organized 
in 125 blocks of four), for a combined total of 
2,100 toilets (28). 
The 2024 Paris Olympics collected urine from 
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open toilets to recycle it into fertilizer as part of 
its commitment to a “low-carbon, green Olym-
pics” in response to the climate crisis (29) (Fig.5). 
Urine recycling began in eco-villages in Sweden 
in the 1990s, and the Gotland Project has collect-
ed more than 70,000 liters of urine from water-
less urinals and special toilets to make fertilizer 
pellets (30). To promote urine collection and re-
cycling in France, the École des Pays de Paris 
Tech has an OCAPI research program, and 

VINCI Autoroutes has developed a new model 
in collaboration with Topi Organics to process 
400,000 liters of urine annually (31). As a result, 
France has plans to utilize approximately 30 bil-
lion liters of urine annually to fully replace chem-
ical fertilizers. The success of these initiatives is 
driving the demand for dry toilets and toilets 
equipped with urine separators, underscoring the 
necessity to minimize the overall risks to both 
human health and the environment (32). 

 

 
 

(A) Sanisettes and urinals along the Seine  (B) Sou Fujimoto. Nishisando: 3-27-1 Yoyogi 
The Tokyo toilet list (2020)  

 
Fig. 5: Public restrooms at the Paris Olympics (A) and the Tokyo Toilet Project (B) (31) 

 
Discussion 
 
While public toilets at the Olympics are focused 
on maintaining public hygiene and preventing 
infectious disease, Tokyo’s 2020 Games empha-
sized soft power as making these facilities a cul-
tural space of omotenashi to reflect their cultural 
mindset, and the 2024 Paris Games emphasized 
urine recycling as a response to the climate crisis. 
Japan’s public restrooms demonstrated their 
commitment to maintaining and managing 
“smart” public restrooms with the Tokyo Toilet 
Project. Since the initiation of the project, the use 
of public restrooms has increased sevenfold in 
Hatagaya and fivefold in Nishisando. Satisfaction 
with public restrooms has risen from 44% to 
nearly 90%, while resistance to using public re-
strooms has decreased from approximately 30% 

to 3% (33). With their design and hygiene stand-
ards, Tokyo’s public toilets have become a unique 
tourist space in the city, considering inclusivity 
and maintaining their value as a public facility. 
Such a presentation of public toilets is compliant 
with ‘The Sanitation Triangle model’ which is a 
theoretical and practical model for global sanita-
tion and involves ‘health, materials, and socio-
culture’ (34). Accordingly, the Tokyo 2020 
Games developed public toilets as part of the 
city’s architecture and art through the Tokyo Toi-
let Project.  
Public toilets in France brought scientific effi-
ciency to the forefront by turning urine into an 
eco-friendly fertilizer for the 2024 Olympics, in 
line with a “Low Carbon Green Olympics” mis-
sion. A typical toilet consumes an average of nine 
liters of water per use, and if an adult uses it four 
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times a day, it pollutes about 13,000 liters of wa-
ter per person per year. At key venues and tourist 
attractions for the 2024 Olympic Games, 185 
(42%) of the existing sanisettes were replaced with 
new models, with the remaining 29 upgraded by 
2025 (35). The new sensors reduce water use by 
two-thirds and are powered by 100% renewable 
energy, reducing electricity use by one-third. 
UDTTs, which collect urine separately for recy-
cling, significantly reduce water use in areas with-
out existing drainage systems and are thus essen-
tial for sanitation. In Paris, where new indoor 
public toilets are difficult to introduce due to the 
historic architecture, the city has adopted a scien-
tific policy of recycling urine as fertilizer to re-
duce carbon emissions rather than reducing the 
“visual filth” and odor of curbside toilets (36). 
 
Conclusion 
 
A country’s public restroom policy can evolve 
beyond the traditional categories of mindsets 
about health and hygiene. The architectural de-
sign in Shibuya, Tokyo, reflects Japan’s culture of 
consideration, respect, and hospitality for an in-
clusive society, while the urine recycling system in 
Paris symbolizes a scientific and ecological identi-
ty aimed at overcoming the climate crisis. 
 
Journalism Ethical considerations 
 
Potential ethical issues (including plagiarism, in-
formed consent, misconduct, data fabrication 
and/or falsification, double publication and/or 
submission, redundancy, etc.) have been carefully 
avoided by the authors. 
 
Acknowledgements 
 
This study was supported by the KU Research 
Professor Program of Konkuk University. 
 
Conflicts of Interest 
 
The authors have no relevant conflicts of interest 
to disclose. 

References 
 

1. Venkatraman K, Manoharan A (2023). Public 
engagement as the fifth dimension of out-
break communication: Public’s perceptions of 
public health communication during 
COVID-19 in India. Health Communication, 
38(2), 285-297. 

2. Huffpost Japan Editorial Team (2019). Public 
Toilets: “Women Need Three Times More 
than Men” – Experts Sound the Alarm on Is-
sues Ahead of the Tokyo Olympics (May 28, 
2019). [In Japanese]. Available from: 
https://www.huffingtonpost.jp/entry/story_j
p_5ceb8541e4b00356fc247e5d 

3. Swayne MRE, Calzo JP, Felner JK, Welsh Car-
roll M (2023). Developing evidence for build-
ing sanitation justice: A multi methods ap-
proach to understanding public restroom 
quantity, quality, accessibility, and user experi-
ences. PLoS One 18(7): e0288525.  

4. Nava B (2023). Hygiene Is A Human Right: Ac-
cess To Hygiene Facilities In Unsheltered In-
dividuals And Its Effects On Health. W.A. 
Franke Honors College. The University of 
Arizona. 

5. United Nations. World Toilet Day 19 November. 
Toilets: A place for peace. Available from: 
https://www.un.org/en/observances/toilet-
day 

6. Memish ZA, Steffen R, White P, et al (2019). 
Mass gatherings medicine: public health issues 
arising from mass gathering religious and 
sporting events. The Lancet, 393(10185), 2073-
2084. 

7. McCloskey B, Endericks T, Catchpole M, et al 
(2014). London 2012 Olympic and Paralym-
pic Games: public health surveillance and ep-
idemiology. The Lancet, 383(9934), 2083-2089.  

8. Pourpakdelfekr T, Oboudi B (2022). Overview 
of sustainable solutions to improve the envi-
ronmental impacts of mega sporting events. 
Athens J Sport, 9(4), 1-16.   

9. Jin D, Ljungqvist A, Troedsson H (Eds.) (2010). 
The health legacy of the 2008 Beijing Olym-
pic Games: Successes and recommendations. 
World Health Organization, Western Pacific 
Region. 
https://iris.who.int/bitstream/handle/10665
/207690/9789290614593_eng.pdf 

10. McCloskey B, Endericks T, Catchpole M, et al 



Cho & Kim: Assessing Environmental Health and Hygiene … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                        808 

(2014). London 2012 Olympic and Paralym-
pic Games: Public health surveillance and ep-
idemiology. The Lancet, 383(9934), 2083-2089.  

11. Grosset-Janin A, Nicolas X, Saraux A (2012). 
Sport and infectious risk: a systematic review 
of the literature over 20 years. Médecine et Mal-
adies Infectieuses, 42(11): 533-544. 

12. Yanagisawa N, Wada K, Spengler JD, Sanchez-
Pina R (2018). Health preparedness plan for 
dengue detection during the 2020 Summer 
Olympic and Paralympic Games in Tokyo. 
PLoS Negl Trop Dis, 12(9), e0006755.  

13. Han B., & Choi S (2014). 2014 modularization of 
Korea’s development experience: Korean 
public toilet improvement experience and its 
implications. Sejong, South Korea: Ministry 
of Strategy and Finance. Available from: 
https://www.kdevelopedia.org/Resources/vi
ew/04201507290139221.do 

14. Sano S (2020). The Story of the Olympics and 
Paralympics: Tokyo Was a ‘Smelly City’. (No-
vember 30, 2020). Nippon Foundation Jour-
nal. [In Japanese]. https://www.nippon-
foundation.or.jp/journal/2020/51449 

15. World Toilet Day 2021. On November 19th, 
priority to toilets! [In French]. Available from: 
https://www.pseau.org/outils/ouvrages/coal
ition_eau_journee_mondiales_des_toilettes_2
021_le_19_novembre_priorite_aux_toilettes_
2021.pdf 

16. Kreitman P (2018). Paul Kreitman Attacked by 
Excrement Environmental History April 
2018. Environ History, 23(2), 342–366.  

17. Junko Kobayashi (2014). A Study on the Evalua-
tion and Implementation Strategies for Public 
Toilet Improvement Efforts - A Continuous 
Survey on Long-term Improvement Activities, 
Design, Maintenance, and Evaluation [In Jap-
anese].  

18. Minier P, Tassin B, Esculier F (2024). Behind the 
contamination of the waters of the Seine, a 
global problem of faecal matter management. 
Energy. [In French]. 
https://ingenius.ecoledesponts.fr/articles/der
riere-la-contamination-des-eaux-de-la-seine-
un-probleme-global-de-gestion-des-matieres-
fecales/ 

19. Nbc Bay Area (2024). Why triathlete Tyler 
Mislawchuk threw up 10 times after swim-
ming in Seine Olympics.  
https://www.nbcbayarea.com/paris-2024-

summer-olympics/why-triathlete-tyler-
mislawchuk-threw-up-10-times-after-swim-
in-seine/3612864/ 

20. Parisian Fields (2016). Vespasiennes: Does a 
Roman Emperor Deserve This? [In French]. 
Available from: 
https://parisianfields.com/2016/01/31/vesp
asiennes-does-a-roman-emperor-deserve-this-
2/ 

21. Chatzis K (2014). Alimenter en eau et assainir les 
immeubles parisiens, 1850-1930: la généralisa-
tion du « système Belgrand » Flux, N° 97-
98(3), 30-36. [In French]. 
https://doi.org/10.3917/flux.097.0030 

22. Minier P, Tassin B, Esculier F (2024). Behind the 
Contamination of the Seine Waters, a Global 
Issue of Fecal Matter Management. 
https://theconversation.com/derriere-la-
contamination-des-eaux-de-la-seine-un-
probleme-global-de-gestion-des-matieres-
fecales-235270 [Accessed January 15, 2025]. 

23. Lescurieux R (2020). Paris: Where are you most 
likely to find public toilets in the capital? (No-
vember 11, 2020). [In French]. Available from: 
https://parisjetaime.com/eng/article/public-
toilets-a696 

24. Morishita, S (2021). What is Omotenashi? A 
comparative analysis with service and hospi-
tality in the Japanese lodging industry. Journal 
of Advanced Management Science, 9(4), 88-95. 

25. Miyai H, Nishio C (2016). An Analysis of Key Fac-
tors of the “Omotenashi Consumption”. In Service-
ology for Smart Service System: Selected pa-
pers of the 3rd International Conference of 
Serviceology (p. 213). Springer. 

26. Szczygiel M (2015). Can Research on Toilets As-
sure an Academic Position? Doing Social Sci-
ences in Japan. European Research[des’] Day. 
https://euraxess.ec.europa.eu/sites/default/fi
les/erd_proceedings_2015.pdf 

27. Tokyo Metropolitan Government (2020). 2019 
International Traveler Behavioral Characteris-
tics Survey Results by Country/Region. [In 
Japanese]. 
https://www.metro.tokyo.lg.jp/tosei/hodoha
ppyo/press/2020/06/25/08.html 

28. Ouest France (2024). 2024 Olympic Games. Toi-
lets installed on the banks of the Seine for the 
opening ceremony. [In French] Available 
from: https://www.ouest-france.fr/jeux-
olympiques/jo-2024-des-toilettes-installees-



Iran J Public Health, Vol. 54, No.4, Apr 2025, pp.801-809  

809                                                                                                       Available at:    http://ijph.tums.ac.ir 

en-bord-de-seine-pour-la-ceremonie-
douverture-457a9406-f28b-11ee-bc38-
55f66082c1a5 

29. Harder R, Wielemaker R, Larsen TA, Zeeman 
G, Öberg G (2019). Recycling nutrients con-
tained in human excreta to agriculture: Path-
ways, processes, and products. Critical Reviews 
in Environmental Science and Technology, 49(8), 
695-743. 

30. Chelsea Wald C (2022). The urine revolution: 
How recycling pee could help to save the 
world. Nature News Feature. Available from: 
https://www.nature.com/articles/d41586-
022-00338-6 

31. Vinci A (2023). At motorway service areas, urine 
is processed to make fertilizer. [In French]. 
Available from: https://www.vinci-
autoroutes.com/fr/actualites/services-et-
aires/urine-engrais-autoroute/ 

32. Krause A, Häfner F, Augustin F, Udert KM 
(2021). Qualitative risk analysis for contents 
of dry toilets used to produce novel recycling 
fertilizers. Qualitative risk analysis for contents of 

dry toilets used to produce novel recycling fertilizers, 
1(3): 1107-1146. 

33. Ji-hye Song (2024). Urgent “business” here? 
French also “shocked” by portable toilets at 
the Paris Olympics. JTBC (July 26, 2024). 
https://v.daum.net/v/20240726172940014 
[accessed February 4, 2025].   

34. Hashino Yukinori (2023). The Tokyo Toilet Pro-
ject Makes a Splash in Shibuya and Cannes. 
[In Japanese]. Available from: 
https://www.nippon.com/en/japan-
topics/g02303/ 

35. Yamauchi T, Nakao S, Harada H (2022). The 
Sanitation Triangle: Socio-Culture, Health and Ma-
terials (p.264). Springer Nature. 

36. Par Margaux Menu (2023). Capital. 2024 Olym-
pic Games: more than 40% of public toilets 
in Paris will be replaced. [In French] Available 
from: https://www.capital.fr/economie-
politique/jo-2024-plus-de-40-des-toilettes-
publiques-de-paris-vont-etre-remplacees-
1483331 

 
 


