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GUIDELINES FOR THE IMPLEMENTATION OF CIRCULAR 
SANITATION IN CITIES AND REGIONS 

The current linear approach to sanitation: 

✪	 Plants require nutrients such as nitrogen (N) and phosphorus (P) to grow. Currently, 
Europe depends on mineral fertilisers imported from Morocco (mining of phosphorous 
rock), Norway and Russia (producers of nitrogen fertilisers related to natural gas supplies)

✪	 These same nutrients are abudantly present in human excreta that ultimately enters 
wastewater streams. Conventional linear sanitation systems treat wastewater primarily 
as waste, relying on energy-intensive nutrient removal processes and costly centralised 
infrastructure. 

✪	 At the same time, demographic change, increasing nutrient loads, and rising operational 
costs are placing growing pressure on wastewater treatment systems and exposing the 
limits of the current model. 

Introduction to circular sanitation  

Figure 1: The linear sanitation approach
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Definition of circular sanitation: 

✪	 Circular sanitation offers an alternative approach by treating human excreta and 
wastewater as valuable resources rather than waste streams. It recovers nutrients, 
water, and organic matter for their reuse in agriculture through fertiliser production 
and fertigation.

✪	 Circular sanitation 
solutions can be grouped 
into two main categories:
•	 Upstream solutions: 

the source separation 
of urine and faeces to 
enable recovery and 
treatment.

•	 Downstream solutions: 
recover water, energy, 
and nutrients from 
WWTP (wastewater 
treatment plants). 

✪	 Existing technologies, 
infrastructure models, 
and operational 
innovations demonstrate 
that circular sanitation 
can be successfully 
integrated across 
different scales and 
settings.
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Figure 2: The circular sanitation approach



Benefits of circular sanitation:

Collection method Recovered resource Reuse

Urine-diverting flush toilets 
(upstream)

Yellow water / Urine Fertilisation of crops & green spaces

Urine-diverting dry toilets 
(upstream)

Urine and faeces Urine: Fertilisation of crops and green spaces / 
Faeces: Production of compost, fertiliser biochar,  
or biogas

Water reclamation 
(downstream)

WWTP effluent (nutrient-
rich wastewater)

Irrigation of crops and green spaces

Table 1: Technologies for circular sanitation 

✪	 Costs: Lower costs for wastewater treatment, fertilizer production, water supply, 
environmental remediation, and public health impacts. 

✪	 Infrastructure capacity: Reduces pressure on existing wastewater treatment plants  

✪	 Infrastructure diversity: Supports decentralised, flexible and cost-effective infrastructure 

✪	 Resilience and strategic independence: decreases the dependence on imported fertilisers, 
reduces freshwater demand for agriculture, promotes local nutrient and water value chains  

✪	 Water pollution: reduces nutrient overload in water bodies and decreases eutrophication  

✪	 Economic development: creates regional value chains, cost and energy savings,  
emplyoment opportunities  



The transition to circular sanitation depends on effective collaboration across sectors such as 
spatial planning, water management, food systems, and agriculture. As key public authorities, 
cities and regions are well placed to lead this process by connecting diverse stakeholders, aligning 
policies and priorities, and creating the enabling conditions for circular sanitation solutions to be 
implemented at scale.

Circular sanitation for local and regional governments

Strategise

Integrate targets for nutrient recovery, recycled fertiliser 
usage or water reclamation into: 

Examples

✪	 Sectoral strategies and action plans such as water, food, 
energy

Stockholm Water and Waste Targets (SE); 
AESN Water and Climate strategies (FR); 
Irish Food Vision (IE)

✪	 Cross-cutting strategies and action plans such as urban 
development plans, climate and resilience strategies

Ile de France Master Plan (FR)

Table 1: Technologies for circular sanitation 

https://start.stockholm/en/about-the-city-of-stockholm/organisation/bolag/stockholm-vatten-och-avfall/
https://www.eau-seine-normandie.fr/domaines-d-action/sdage
https://www.eau-seine-normandie.fr/domaines-d-action/strategie_adaptation_climatique
https://www.gov.ie/en/department-of-agriculture-food-and-the-marine/policies/food-vision-2030-a-world-leader-in-sustainable-food-systems/#food-vision-2030
https://www.iledefrance.fr/participer-la-vie-citoyenne/je-participe-la-vie-de-la-region/le-sdrif-e-ile-de-france-objectif-2040


Educate

Raise awareness among key stakeholders through: Examples

✪	 Awareness raising on the benefits and use of circular sanitation 
infrastructure

SVDP Workshops for end users (FR)

✪	 Educational programmes in schools, science parks and universities Sanitation360 World Toilet Day (SE)

✪	 Knowledge sharing platforms to make existing projects and 
learnings publicly accessible 

Toilettes Fertiles Platform (FR)

✪	 Public spaces and events to showcase source separation and 
fertiliser application

Rediscovery Centre (IE); 
P-Bank (DE)

✪	 Community campaigns to engage citizens and collaboratively 
imagine innovative sanitation systems

Toilet Time Travel (CH)

Mobilise 

Engage and collaborate with public and private stakeholders such as: Examples

✪	 Public authorities: ensure collaboration across levels and sectors through 
multilevel governance, cross-department bodies and national networks

Mission Résilience (FR);  
ZierkulierBAR (DE); NetSan 
(DE); RAE (FR); VaLoo (CH)

✪	 Farmers: involve farmers in valorisation processes to build trust and ensure 
that the outputs (recylced fertiliser, reclaimed water) meet their needs

KOLOS (FR); FNAB (FR);  
P2GreeN Pilot (ES); 
VivAgriLab (FR)

✪	 Start ups and businesses: engage with innovators, property developers, 
construction and wastewater management companies to incentivise and guide 
circular sanitation approaches 

P2GreeN Pilot (SE); 
Superlocal (NL)

✪	 Research and academia: involve in collaborative research projects to develop 
innovative technologies and local value chains for the valorisation of nutrients

TeValU (FR); RecoLab (SE); 
Diverse water living labs 
(EU); Water Hub (CH)

✪	 Practitioners: facilitate capacity building and skill training activities for 
architects, plumbers and planners to provide technical knowledge on circular 
sanitation solutions

Rés’eau 24 (FR); 
Eawag Toolbox (CH); 
Urivalyon (FR)

https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e51292de9f&appId=PPGMS
https://sanitation360.se/valkomna-till-fenomenalen-for-att-fira-hallbarhet-med-oss/
https://storymaps.arcgis.com/stories/495f0ceb57044510b121d2f144e8acbd
https://www.rediscoverycentre.ie/about/the-boiler-house/
https://www.p-bank.info/
https://va-loo.ch/events/https-va-loo-ch/
https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e51292de9f&appId=PPGMS
https://zirkulierbar.de/beobachtende-kommunen/
https://www.netsan.org/
https://reseau-assainissement-ecologique.org/
https://va-loo.ch/
https://www.leesu.fr/ocapi/les-projets/kolos/
https://www.youtube.com/watch?v=Obnkn8_nkBY
https://www.bioazul.com/en/launch-operational-group-axarquia-sostenible/
https://www.universite-paris-saclay.fr/en/news/vivagrilab-bringing-agriculture-and-research-contact-southwest-paris-region
https://p2green.eu/
https://www.superlocal.eu/sce-en/
https://solagro.org/focus/tevalu-le-dernier-projet-de-recherche-appliquee-pour-utiliser-les-urines-comme-engrais
https://www.recolab.se/
https://watereurope.eu/wateroriented-living-labs/
https://www.eawag.ch/en/department/eng/projects/water-hub/
https://www.dordogne.fr/information-transversale/actualites/reseau-24-le-departement-et-latd-creent-un-reseau-pour-repondre-aux-enjeux-de-la-ressource-en-eau-22333731
https://www.eawag.ch/en/department/eng/projects/water-hub/circular-sanitation-toolbox/
https://le-107.fr/projet/urivalyon/


Implement

Adapt urban infrastructure to adopt circular sanitation in: Examples

✪	 Temporary and off grid infrastructure: install portable toilets for urine 
collection from events and temporary pop ups, as well as remote areas and 
small settlements 

Sanitation360 (SE); 
Darmstadt (DE); Cologne (DE); 
Leipzig (DE); Abereus (DE, AT, 
CH); mountainous areas (FR)

✪	 Public buildings: install circular sanitation infrastructure in schools, 
universities, administrative buildings, cultural centres, sport stadiums, 
transport nods or community centres. 

Saint-Germé School (FR);  
BlueFactory (CH)

✪	 Spatial planning: promote circular and decentralised sanitation infrastructure 
in spatial planning documents and large-scale building projects 

Block 6 (DE), Sneek (NL); Ile 
de France Master Plan (FR)

✪	 Wastewater management infrastructure: adapt WWTPs to enable the 
recovery of nutrients e.g. through struvite precipitation, ammonium stripping, 
membrane-based separation, bio-based or physiochemical technologies. 

Braunschweig (DE); 
Ringsend (IE); Limassol (CY); 
P2GreeN Pilot (ES)

✪	 Outlet for recovered nutrients: consider outputs from circular sanitation 
processes as sources of income (e.g. biogas, recovered water, heat, recycled 
fertilisers). Recycled fertilisers can be applied to green public spaces or sold to 
farmers to stimulate the demand and increase social acceptance. 

Nieuwe Dokken (BE); 
Helsingborg (SE)

Support 

Provide financial and non-financial resources for circular sanitation through: Examples

✪	 Research and innovation funds to develop alternative treatment 
technologies and recycled fertiliser production, and explore possibilities to 
address regulatory gaps 

ZirkulierBAR (DE);  
La Fumainerie (FR); 
CirculaRise (DE)

✪	 Subsidies and grants for construction and agriculture, e.g. through resource 
efficiency, decarbonisation and drought prevention funds 

Andalusia (ES); Berlin WFB 
2023 (DE); FRL KrW/2024 (DE)

✪	 Taxes and tariffing schemes incentivising water reuse, decentralised 
wastewater treatment and pollution reduction

Murcia (ES); Geneva (CH)

✪	 Equipment, infrastructure and land to meet the logistical needs related to 
the production transport, storing of recycled fertilisers

KOLOS (FR)

https://www.svt.se/nyheter/lokalt/uppsala/dagen-efter-valborg-de-tommer-ekoparken-pa-12-000-liter-urin
https://ead.darmstadt.de/leistungen-informationen/sonstige-leistungen/komposttoiletten/
https://steb-koeln.de/Aktuelles/%E2%80%9EHoly-Shit%E2%80%9C-Projekt-macht-F%C3%A4kalien-zu-D%C3%BCnger.jsp?ref=/Aktuelles/Aktuelles.jsp
https://www.leipzig.de/newsarchiv/news/mehr-oeffentliche-toiletten-fuer-leipzig-geplant
https://steb-koeln.de/Aktuelles/%E2%80%9EHoly-Shit%E2%80%9C-Projekt-macht-F%C3%A4kalien-zu-D%C3%BCnger.jsp?ref=/Aktuelles/Aktuelles.jsp
https://www.pierreetterre.org/wp-content/uploads/2018/12/Guide-de-lassainissement-%C3%A9cologique-en-montagne.pdf
https://www.institutparisregion.fr/fileadmin/DataStorage/IauEtVous/storymaps/environnement/OCAPI/Fiche_REX_N_Saint_Germe.pdf
https://bluefactory.ch/bff-sa/
https://sdg21.eu/en/db/iba-block-6
https://groenblauwenetwerken.nl/projects/waterschoon-sneek/
https://www.iledefrance.fr/participer-la-vie-citoyenne/je-participe-la-vie-de-la-region/le-sdrif-e-ile-de-france-objectif-2040
https://www.iledefrance.fr/participer-la-vie-citoyenne/je-participe-la-vie-de-la-region/le-sdrif-e-ile-de-france-objectif-2040
https://magazin.tu-braunschweig.de/en/pi-post/phosphorus-recycling-from-sewage-sludge-to-plant-fertilise/
https://waterprojectsonline.com/case-studies/ringsend-wwtp-2023/
https://www.researchgate.net/publication/368237010_Technical_guidance_water_reuse_risk_management_for_agricultural_irrigation_schemes_in_Europe
https://p2green.eu/
https://denieuwedokken.be/
https://helsingborg.se/
https://zirkulierbar.de/
https://www.lafumainerie.com/
https://yunusenvironmenthub.com/circularise-accelerator/
https://smartwatermagazine.com/news/smart-water-magazine/drought-andalusia-coping-escalating-water-crisis-spain
https://www.berlin.de/sen/bauen/neubau/neubaufoerderung/
https://www.berlin.de/sen/bauen/neubau/neubaufoerderung/
https://www.sab.sachsen.de/frl-kreislaufwirtschaft
https://www.esamur.com/noticias/4-prensa/312-esamur-en-los-medios-el-milagro-de-las-aguas-residuales-en-la-region-de-murcia-como-la-comunidad-espanola-recicla-el-98-de-su-agua-regenerada#:~:text=La%20Regi%C3%B3n%20de%20Murcia%20depura,cada%20a%C3%B1o%20de%20manera%20gratuita.https://www.iagua.es/noticias/esamur/region-murcia-referente-internacional-depuracion-y-reutilizacion-agua-regenerada
https://www.leesu.fr/ocapi/wp-content/uploads/2023/05/joveniaux_2023_REX_Rapport-Eq%20uilibre-et-Dynamiques-suisses_vf.pdf
https://www.leesu.fr/ocapi/les-projets/kolos/
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