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This report presents the results of the eight workshops conducted in the follower regions,
namely Hungary, ltaly, France and Greece, and two EU-wide workshops with the goal of
supporting the development and adoption of P2GreeN's solutions.

The first round of national workshops (one workshop in each follower region) took place
during the second year of the project and focused on presenting the innovative
technologies in the pilot regions as well as identifying potential replication opportunities.
Relevant stakeholders, such as farmers, consultants, sanitation business owners, were
twinned with the most prominent to them technology and discussed the advantages,
disadvantages and barriers to implement regionally. The outcomes were similar across
the four follower regions. Despite separating urine at the source has the advantage to
limit the contamination of the fertilizers to be recovered from different pollutant sources
(e.g. stormwater, industrial wastewater), it remains technically and economically
challenging, while reusing wastewater for fertigation/irrigation presents significant
potential in most regions.

The second round of national workshops (one workshop in each follower region) took
place during the third year of the project and focused on keeping the regional stakeholders
engaged to the project activities and familiarizing them with circular business models.
Additionally, the goal for follower regions was to dive deeper into the potential application
of such novel governance solutions locally by utilizing the business model canvas. The
outcomes were in line with the ones from the first round of national workshops, meaning
that source separation faces some very big bottlenecks in terms of legislation and overall
impact. On the other hand, wastewater reuse for irrigation/fertigation is technically and
legislatively mature.

The first EU-wide workshop took place virtually in M25. The goal was to share experience
and findings from the project on an EU-level and facilitate knowledge exchange around
scaling nutrient recovery technologies with other EU projects. It attracted a wide range of
stakeholders and proved that a lot of technologies are sound, but under the current
business ecosystem, access to financing is sometimes challenging. The second EU-wide
workshop took place virtually in M35 as a EURegionsWeek event. It focused on attracting
local and regional governments and EU officials to show the concrete benefits of closing
nitrogen and phosphorus circles as well as the actions that authorities can implement to
make circular sanitation a reality. It attracted a lot of circular projects and initiatives and
proved that legislation reform is key to enabling the adoption of innovative nutrient
recovery solutions.
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Workshops (10 in total) have been assembled in the follower regions, namely Hungary,
Italy, France and Greece as well as two EU-wide workshops with the goal of supporting
the development and adoption of P2GreeN's solutions. More specifically the goals of the
workshops were to:

e Share knowledge on the P2GreeN solutions and their implementation in the pilot
regions.

e Discuss the opportunities of implementing the P2GreeN technologies in each
follower region with the goal of identifying particular geographic areas of interest.

¢ Initiate a twinning/mentoring process between P2GreeN technology providers
and stakeholders in each follower country with the aim of sharing knowledge,
lessons learnt and best practice.

e Familiarize stakeholders with circular business models and help them identify
new value chains around nutrient recovery.

e Prove to regional governments and EU officials the concrete benefits of closing
nitrogen and phosphorus circles as well as the actions that authorities can
implement to make circular sanitation a reality.

e Assist the feasibility study implementation in T5.2 - Conducting feasibility studies
in 4 follower regions and identifying potential bottlenecks of applying the
P2GreeN solutions.

The first round of national workshops (one workshop in each follower region) took place
during the second year of the project and focused on presenting the innovative
technologies in the pilot regions as well as identifying potential replication opportunities.
In that manner, a group of experts representing relevant bodies (i.e. wastewater
management, research and development companies, agricultural associations and
cooperatives, fertilizer companies and more) has been selected in each region,
considering that they will have the most insight and knowledge on the potential replication
of these technologies in the follower regions. Additionally, actors taking part in the
feasibility studies in T5.2 were invited to share their experience and concerns.

The second round of national workshops (one workshop in each follower region) took
place during the third year of the project and focused on keeping the regional stakeholders
engaged to the project activities while focusing on regional business opportunities.
Specifically, stakeholders were introduced to the concept of business models and how to
identify new value chains in their region. Stakeholders consisted of farmers, consultants,
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sanitation business owners, agricultural associations and cooperatives. Additionally,
stakeholders that took part in the first national workshop were invited to experience the
progress of the project and the initial results of the feasibility studies.

The first EU-wide workshop took place virtually in M25. The goal was to share experience
and findings from the project on an EU-level and facilitate knowledge exchange around
scaling nutrient recovery technologies in the EU. The workshop was business oriented
and attracted a wide range of stakeholders ranging from entrepreneurs, sanitation
business owners, associations, agricultural consultants and others. Participants showed
significant interest in the possible applications of P2GreeN’s solution and provided
feedback including potential bottlenecks concerning the acceptance and commercial
scalability in their region.

The second EU-wide workshop took place virtually in M35 as a EURegionsWeek event.
In contrast with the first workshop, the second focused on attracting local and regional
governments and EU officials to introduce the concept of circular sanitation and show the
concrete benefits of closing nitrogen and phosphorus circles. Using examples from all
over Europe, policies and concrete actions were presented to prove that authorities can
make circular sanitation a reality.
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In this section the general methodology that has been followed for each of the 10
workshops that have been carried out is briefly presented. The methodology is similar
between the first round of national workshops (4 workshops) as well as between the 4
national workshops of the second round. Of course, slight alternations were applied to
best suit the stakeholders and peculiarities of each region that are described below.

2.1 First Round of National Workshops

The methodology of the workshop was developed by CERTH and distributed in M17 to
IRIDRA, IRS, ENPC and VILLE DE PARIS who would then host and facilitate the
workshop in their region. It included the specific goals of the workshop, the targeted
participant’s background, a proposed timeline, key-questions to help initiate the
discussion, a participation list template and a report template. The methodology along
with the supporting documents were provided in the English language but were later
translated in the follower’s regions’ local languages. The Greek and French workshops
were held physically whereas the Hungarian and Italian ones virtually due to the fact that
key stakeholders, also participating in the feasibility studies in T5.2, were not able to
attend in person. The proposed timeline was the following.

Greetings to the experts and stakeholders, participant’s short self-introduction. (10
minutes) General presentation of P2GreeN Project. (10 minutes)

Presentation of the P2GreeN Technologies and pilot regions (we would suggest and urge
one representative of each technology to join each workshop virtually to present the
technology and be able to answer any technical questions participants have. (30-40
minutes, 7-10 minutes each)

Presentation from T3.5 on the findings of legal and regulatory frameworks in EU and
specific follower country. (15 minutes)

Split into groups around specific tables. Each table will focus on a different technological
solution, participants should join/be assigned to tables that are most relevant to them. (50
minutes)

At each table a representative of the relevant technology provider joined virtually, and
participants were encouraged to discuss topics such as, potential sites for replication of
the technology in their country, key challenges and opportunities. At the end of this
session the twinning process was encouraged to be agreed between participants and the
technology providers, particularly for those actors involved in the feasibility studies.
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2.2 Second Round of National Workshops

The methodology of the workshop was developed by CERTH and distributed in M31 to
IRIDRA, IRS and VILLE DE PARIS who would then host and facilitate the workshop in
their region. CERTH presented the methodology and supporting material during the WP5
meeting in M32 for further additions/alternations. Additionally, CERTH hosted a Q&A
session during the WP5 meeting in M34. The methodology document included the
specific goals of the workshop, the targeted participant’'s background, a proposed
timeline, an invitation poster, two presentations, business model canvas templates for
participants to fill out, business models blueprints developed in D5.9, a participation list
template and a report template. The methodology along with the supporting documents
were provided in the English language but were later translated in the follower’s regions’
local languages. All workshops were held physically except the Italian one due to the fact
that key stakeholders were not able to attend in person.

The proposed timeline was the following.

Greetings & short introduction to the project and the innovative nutrient recovery
technologies. (15 minutes)

Short presentation about the business models, D5.9 Blueprint and instructions on how to
fill their SBMC. (15 minutes)

Split the participants into tables based on their background/area of expertise and fill the
sustainable business model canvas. (45 minutes)

Present the SBMC and suggest improvements. (30 minutes)

For the Italian workshop held virtually, IRIDRA asked participants key questions based on
the provided material and filled the SBMC template after the completion of the workshop.

2.3 First EU-Wide Workshop

The first EU-Wide workshop was organized and hosted by CERTH with TRA and ICLEI
assisting. CERTH distributed the agenda together with the registration link and event flyer
within the P2GreeN consortium. The goal was to attract as many stakeholders related to
nutrient recovery and circularity as possible, but focusing on businesses and value
creation opportunities. Participants both from inside the consortium and outside of it were
invited, utilizing the stakeholder network from P2GreeN’s website among other contacts.
The virtual workshop lasted 3 hours and was split into 3 parts, innovative technologies,
legislation and stakeholder engagement and value creation opportunities. Each
presentation was followed by a small discussion; the agenda of the workshop can be
found in the Appendix. CERTH compiled the workshop report and uploaded the seven
presentation videos on the P2GreeN YouTube channel.
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2.4 Second EU-Wide Workshop

The second EU-Wide workshop was organized and hosted by ICLEI with TRA and
CERTH assisting. It was held virtual as “EURegionsWeek Close to You” event. The target
audience was different than the first workshop, engaging officials and local governments.
ICLEI attracted a wide range of speakers ranging from researchers and academics to
city-planners. Each speaker addressed a different action lever for public authorities to
accelerate the transition towards circular sanitation. The virtual workshop lasted 1.5 hours
and was split into 2 parts, based on the outline of the D4.4. Guidelines for local and
regional governments:

What is circular sanitation and how can it benefit cities and regions?

How can cities and regions implement circular sanitation?

Stakeholders were invited utilizing the P2GreeN stakeholder network, the Rural
Bioeconomy Alliance as well as personal contacts. The active stakeholder engagement
was ensured by utilizing Mentimeter sessions intrigued the participants to ask the right
questions and disseminate the project’s goal. ICLEI compiled the workshop report and
the presentations that were later shared with all the participants.
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In this section, the detailed description and results of each workshop are presented.
Meeting details and the composition of the members are also given. The events are listed
in chronological order. The specific results of each workshop are included in detail in
chapter 3, where the general outcomes of the workshops are discussed in chapter 4 of
this report. Pictures and participation lists of the workshops are available but are not
included in this report to comply with the GDPR regulations.

3.1 First Hungarian Workshop

3.1.1 Description

The first Hungarian workshop was held online on 17/5/2024 09:30-12:00 CET. The
workshop attended 20 Hungarian stakeholders from the agricultural sector, the
wastewater treatment and waste sector, research institutions, innovators, authorities and
the Chamber of National Agriculture. The presentations were given by the experts on the
pilot technologies and the legal framework, as well as by the Hungarian partner in the
consortium, IRS. Many of the invited experts did not participate at all or only as passive
attendees due to insufficient language skills. Experts delegated by the public authorities
are reluctant to comment because of a generally suspicious attitude in the government
hierarchy, which prevents them from expressing a professional opinion without
permission. In addition, inviting them is problematic, with a lengthy authorization
procedure before their possible registration, and it is necessary to start sending out
invitations more than a month before the event. We have not been able to reach senior
decision-makers in public authorities or public bodies with our invitations. Nevertheless,
the responses to the invitations sent out indicate that the Hungarian agricultural and
wastewater treatment sector is showing a significant interest in the P2GreeN project's
pilot technologies and that, based on the communication during the registration process,
professionals are aware of the changes taking place in their sectors and are open to new,
more environmentally friendly solutions. Participants at the event were interested in the
technologies presented and considered their possible implementation in Hungary to be
feasible.

3.1.2 Results

Attendees were divided according to their interests into two round table groups in the
second part of the event, to elaborate twinning and mentoring initiatives by the pilot
regions. Group 1 consisted of the pilot region experts (Sanitation360 and VunaNexus AG)
on separate urine collection and its conceivable treatment technology and the stakeholder

12|Page



Project Number: 101081883
Project Acronym: P2GreeN
Deliverable 5.6

of Rolling Hygienic, a Hungarian sole proprietorship dealing with separate urine collection
on construction sites, to enable a potential liquid recycled fertilizer production (e.g.
AURIN) in Hungary. In addition, legal support was ensured during the mentoring
discussion by experts of SustChem. In the round table discussion, preliminary mass
balance and economic calculations were carried out based on preliminary data from the
pilot projects. Besides this, legislative and funding evaluations of urine transport and
potential treatment site requirements and positioning in Hungary or its neighbouring
countries were touched.

In the case of group 2, there was a debate about the adaptability of the Spanish solution
in Hungary. While the Hungarian wastewater treatment systems are mostly located in the
big cities, the small villages do not face significant issues with dangerous contents within
the wastewater and have a lot of agricultural land around. Additionally, in Hungarian
practice, cost-effectiveness calculations often don't work well, as most areas have
sufficient irrigation water. However, there are good practices to consider.

From a circular economy perspective, the price origin and price of fertilizers were
discussed. Agriculture requires infrastructural changes, which can be financed by local
governments, farmers and associations (e.g. irrigation communities). This change can
also help wastewater treatment companies save costs. In Hungary, there is more
experience with sewage sludge treatment than with treated water reuse. The legal
component to these questions and the potential for social acceptance was also addressed
during the workshop.

3.2 First Italian Workshop

3.2.1 Description

The first Italian workshop was held online on 25/6/2024 10:00-13:00 CET. The workshop
gathered 37 participants. The workshop was held in Italian, as all participants were Italian
or otherwise had a good command of the Italian language. Workshop registration began
at 10:00 and the workshop started at 10:05 and was moderated by Giulio Conte from
IRIDRA. Giulio Conte welcomed the participants and explained the theme and purpose
of the workshop, meanwhile the IRIDRA team registered the participants. The workshop
was organized with the support of the Italian Phosphorus Platform and had two main
topics: nutrient recovery “end of pipe” and “separation at source”. In fact, the debate and
all the stakeholders involved in nutrient recovery are focused on the “end of pipe”
production chain in Italy, while the “source separation” is a widely ignored practice, even
by the research world. The idea behind the workshop setting was to bring the actors
involved in the “end of pipe” production chain to the table, in order to get them to also take
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into consideration the “source separation” opportunity. The workshop was registered and
uploaded on the P2GreeN YouTube channel; it is available at this link, and it was used to
engage additional Italian stakeholders interested in the P2GreeN in the next phases of
the project.

3.2.2 Results

Apparently, the workshop fulfilled the scope. In fact, at the end of the first roundtable
session there was a quite “lively” debate about the problem of sewage sludge
contamination (in particular when urban sewage networks are combined and receive
street run-off and industrial wastewater together with domestic blackwater). In the end,
evidence clearly emerged that source separation is the best solution to avoid
contamination that makes recovery of nutrients “end of pipe” difficult. This was one of the
main outcomes of the workshop. In the meantime, it was also clear to all workshop
participants that the new sanitation systems needed for source separation would require
a very long process, and could only be expected for specific locations (Stadium, Airports,
Gas Stations, large Open Air Events), and if specific rules or other drivers (economic
incentives) are established by decision makers. The interest shown by a few participants
to be involved in the twinning activities proved that someone (besides the subjects
involved in the P2Green case studies) in Italy has started to consider the “source
separation” option as feasible.

During the first roundtable discussion UTILITALIA (ltalian association of water utilities)
presented the situation in Italy, where only 45% of wastewater sludge (and the nutrients
it contains) are somehow recovered. The representative of a company that manages
wastewater sludge to reuse it as fertilizers and soil conditioner in agriculture (Evergreen
Italia) underlined the risk that the reuse of sludge in agriculture will decrease in the future
due to too strict limits on certain micropollutants. The representative of the Fertilizer
Industry (Federchimica Assofertilizzanti) stated that the industry would be ready to use
reused matter (such as struvite) rather than raw material to produce fertilizers, but legal
barriers hinder the growth of this new industrial processes. The representative of the
research sector (RECORD) underlined the need to improve the industrial processes to
extract nutrients from “end of pipe” matters such as wastewater sludge, to reduce
micropollutants contamination: he claimed that the direct reuse of sludge is not so
effective and sometimes is just a different way of disposal.

The second roundtable started with a presentation by Bastian Etter (Vuna Nexus) who
introduced all the P2Green solutions. The representative of the Italian Health Institute
considers the source separation as feasible and desirable, as the health risk could be
contained by proper management. The representative of Legambiente (the wider
Environmental NGO in lItaly, also involved in the organisation of summer festivals) said
that fertilizers produced directly by human excreta should be promoted and solutions such
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as the one proposed by Goldeimer should be used by all the great events labelled as
“green”. The representative of SILC Fertilizzanti (a consultancy providing technical and
normative assistance to fertilizer industries) confirmed the willingness of fertilizer
producers to use materials separated at source for their production chain but underlined
that production costs should be comparable to those of production from “conventional”
raw materials. The representative of Cremonini (the company who manages bars and
restaurants in several gas stations along the highway network in Italy, involved in
P2Green as one of the Italian feasibility study) said that their facilities could easily be
equipped with source separation WC and urinals, and work as separate excreta
providers, given that CAPEX and OPEX are of the same order of magnitude, compared
to conventional sanitation.

The workshop was quite successful, with a much wider participation compared to the
Scientific Focus Group held in December 2023, when several of the invited people did
not attend the meeting, even though they confirmed their participation a couple of weeks
before. Several questions from the audience concerned possible ways to overcome legal
barriers to use secondary matters as source of N, P and K for fertilizer production.

3.3 First Greek Workshop

3.3.1 Description

The first Greek workshop was held physically on 27/6/2024 12:00-15:00 in the Agricultural
University of Athens. The workshop gathered 21 participants (not including the pilot region
representatives that joined virtually). The workshop ran smoothly despite the technical
challenges due to the mixed audience attending both in person and virtually. Additionally,
the workshop was held primarily in Greek due to the participant’s nationality. The
technology providers presented their work in English, which was widely understood and
spoken by most of the participants. CERTH assisted with translation in the case of only
Greek-speaking participants.

The first part of the workshop consisted of presentations that introduced the participants
to the project, the technologies available, and their implementation in the pilot regions.
The participants showed significant interest in the technologies presented, asked
questions and focused on potential replication in the market. During the
discussion/twinning part, participants had the opportunity to elaborate on the specifics of
each technology and share their thoughts on potential implications/challenges that might
appear when applying locally.
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3.3.2 Results

The first table elaborated on the BioAzul technology. The first question that was raised
was the adaptability of crops raised in Greek compared to the ones raised on Spain and
how they would react on treated wastewater irrigation. Additionally, a concern was raised
regarding microplastic pollution and how we can prevent microplastics, found in
wastewater, from contaminating the soil and moving upwards in the food chain. Also, the
high salinity of water was identified as a common issue both in Spain and Greece,
especially in coastal areas.

The second table focused on the Vuna Nexus technology. The participants emphasized
on the technical aspects of the installation. What modifications are needed to an existing
building, how much space is required for urine storage and what are associated costs.
Additionally, the mixture of conventional fertilizer and urine produced fertilizer was
discussed to improve crop yield. Lastly, the temperature difference between Germany
and South-European countries is something that needs to be taken into consideration,
since higher temperatures increase evaporation which can lead to increased odour.

The third table concentrated on the S360 & Goldeimer technologies. Representatives
from the industry showed significant interest in the adoption of such technologies and
their deployment in the Greek market. The differences in supply chain between the pilot
technology and the current business in Greece were identified. Additionally, a potential
gap in the coverage with toilets of newly constructed motorways in Greece was
recognized that could be filled with such technologies. The quantity of produced material
needs to be investigated further to improve economic feasibility.

Additionally, after the Greek National workshop CERTH team sent emails to all the
technology providers and the participants sharing the contact details so they can have
direct contacts between them.

3.4 First French Workshop

3.4.1 Description

The first French workshop was held physically on 21/10/2024, |later than the other national
workshops due to the Olympic Games hosted in Paris during summer 2024. The
workshop gathered 42 participants (30 excluding the project partners). The workshop ran
smoothly despite the technical challenges due to the mixed audience attending both in
person and virtually. It was successful and provided useful insights bilaterally, since
participants had the time to ask specific questions on the technology best fitting their
expertise and technology provider representatives. The participants compared the local
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cases with the ones presented to them and discussed how technology could potentially
be adapted to the local environment. The workshop achieved its goals by initiating the
twinning process and participants showing significant interest in the technologies
presented, not only for the purposes of the feasibility studies to follow, but also for
potential business applications.

3.4.2 Results

More specifically, the discussion evolved around the utilization of urine-derived water that
is not yet explored due to uncertainties in the regulatory framework (e.g. classification).
Additionally, participants opened the discussion about the project's solution and
sustainable agriculture. The technology providers concluded that the innovative solutions
target in the reduction of mineral fertilizer usage (closing the loop) and water scarcity.

Furthermore, participants showed significant interest on the key regulatory barriers for
urine-based fertilizers. In general, the European market authorization remains complex
and varies by country. In Austria, no specific production site must be declared, while in
France, regulations are unclear. Certain policy and local governance measures could
support source separation. For example, local regulatory incentives, such as urban
planning rules, could drive implementation. In Tle-de-France, the SDRIF mandates
nutrient reduction in wastewater systems, setting a precedent for other regions.
Additionally, swimming water quality concerns offer a potential leverage point for
advocating better wastewater management. Last but not least, participants shared their
ethical concerns and terminology considerations. The term "human sanitary waste" was
debated, with experts advocating for "human excreta" to reflect its potential value rather
than just waste. Ethical concerns about public perception and acceptability of reusing
human waste in agriculture were noted.

On another level, it was discussed that blending human and animal-derived fertilizers
poses additional challenges, with varying national acceptance levels. It is technically
feasible, but animal slurry contains more organic matter and fecal contamination. Some
farms already mix dry toilet waste with animal manure, but waste classification gaps
create regulatory uncertainty.

The discussions highlighted the promise of source separation in sustainable agriculture
but underscored regulatory, technical, and societal challenges that must be addressed for
wider adoption. Further technical and policy discussions on scaling treatment solutions
took place in the French follower region, including a thesis defence on source separation
and a seminar on human excreta in organic farming.
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3.5 First EU-Wide Workshop

3.5.1 Description

The first EU-Wide workshop was held virtually on 11/12/2024 14:00-17:00 CET. The
online platform accepted the first participants at 14:00, and the workshop started around
14:05 with CERTH welcoming the virtual participants and giving a short presentation of
the P2GreeN project and the workshop’s agenda. Then, the first of the three sections
began. In total seven presentations were made with each one lasting approximately 10-
15 minutes, followed by a five-minute questions round. After the fourth presentation,
participants enjoyed a 15-minute break. The workshop resumed at 16:00 and ended at
17:00 after CERTH thanked the participants and encouraged them to stay in touch with
the project. The workshop attracted an average of 80 participants while the maximum
number of participants on the platform was 95.

3.5.2 Results

The workshop was successful and provided useful insights bilaterally, since participants
had the opportunity to learn about innovative wastewater treatment technologies coming
from the P2GreeN project and also from other European projects. Additionally,
participants showed significant interest in the possible applications of P2GreeN’s solution
and provided feedback including potential bottlenecks concerning the acceptance and
commercial scalability in their region.

To be more specific, participants focused on the technologies presented and the potential
replication in the market depending on the settlement size and taking into account the
revised EU directive on urban wastewater treatment. Additionally, they discussed how
those innovative technologies can be suited to even stricter environmental quality criteria
and new pollutant benchmarks (e.g. pharmaceuticals). During the second part of the
workshop, SustChem gave a very enlightening presentation regarding the scoping review
of the legislative network and whether or not human excreta are considered waste. The
presentation triggered a discussion regarding the gaps of EU legislation and potential
interpretations that can be made. Last but not least, participants highlighted the avoided
cost, that is currently not accounted in wastewater treatment plants, of removing
pollutants/nutrients such as nitrogen and phosphorus. If such plants change the way of
measuring wastewater, by examining the quality besides quantity, then nutrient recovery
solutions will become economically more appealing.

The workshop was successful in attracting a wide range of professionals, coming from
industry, policy, research and public utilities. Before, during and after the workshop
participants expressed their interest and applauded the project’s approach. The latter can
be confirmed by the requests to provide the workshop’s recording during and after its
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completion. Each one of the seven presentations & questions section was shared with
the participants and was be uploaded on the project’'s website/social media. Seven
YouTube videos were created (one for each presentation).

3.6 Second Greek Workshop

3.6.1 Description

The second Greek workshop was held in person on 17/10/2025 11:00-13:15 CET in the
Agricultural University of Athens. The workshop gathered 20 participants. The workshop
was held in Greek, as all participants were Greek. The registrations of the workshop
began around 10:45, and the workshop started around 11:10. CERTH team welcomed
the participants and presented the day’s agenda. The first presentation of the session
provided participants with an insight about the project’s innovative technologies and the
status of the feasibility studies in Greece including potentials and challenges. The
presentation was followed by a short round of questions. Then, the second presentation
focused on the business models, the sustainable business model canvas as well as the
business model blueprints developed in D5.9. The presentation was followed by a short
round of questions. At 11:55 a short break took place to allow time to split the participants
into 3 tables to work on their business models.

The session resumed at 12:05. Participants were equally distributed into 3 tables
depending on their expertise and participation in the follower region activities/feasibility
studies. Arepresentative from SustChem joined each table to answer questions about the
legislative framework. Additionally, a representative from CERTH joined each table to act
as moderator. Each table received a plain sustainable business model canvas to fill out,
a business model blueprint and guiding questions to help with the structure of the
business models.

Each table was free to choose a circular business idea/case to work on and suggest
improvements regarding the business model blueprint as they progress. The first table
chose to develop a business model for an agricultural cooperative that collects animal
manure, the second on a portable toilet renting company and the third for a large sports
centre under development. Stakeholders worked on their business cases until 12:50 and
presented their ideas and comments. A short discussion followed, and the workshop
concluded at 13:15.

3.6.2 Results

The first part of the workshop focused on introducing the project to the attendees and
making sure that they fully understand the three innovative technologies and their goals.
The participants seemed to understand what P2GreeN is trying to achieve and the
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specifics of each technology. They asked questions on the technical parameters of the
pilot technologies but also around the legislative framework. Following that, they had a
chance to understand what a business model is and why it is vital while structuring a
business idea. The business model blueprints attracted a lot of attention as a vital
supporting material for circular business ideas. However, stakeholders agreed that such
material cannot be used as standalone. Additionally, they commented that it is not very
specific for circular bio-based and/or nutrient recovery solutions.

After splitting the participants into tables, two out of the three picked their own circular
solutions (instead of the examples provided) suggesting that they were committed to this
exercise. The first table suggested developing a business model for an agricultural
cooperative that collects animal manure from livestock farmers and then distributes it as
a certified soil improver. Additionally, biogas will be produced and collected increasing the
revenues (value proposition). The outcomes of the business model are the following in
brief:

o Key partners: farmers, livestock farmers, engineers, chemists, electricity provider

etc.

e Key activities: manure collection, drying, electricity production, quality control,
addition of nutrients, production of biogas, packaging, distribution

e Key resources: workers, livestock, farming equipment

e Customer relationships/segments: farmers, fertilizer companies, greenhouses,
nurseries, power purchase agreement

e Channels: word of mouth (for bulk sales), advertising

e Cost structure: salaries, energy, O&M costs, CAPEX to build/buy equipment, raw
materials (manure, nutrients)

¢ Revenue streams: sell soil improver and electricity

e Environmental benefits/costs: higher emissions related to the production process
but still lower compared to manure decomposing in open fields due to CH4
production and avoided emissions due to “green” electricity production, improve
soil health and structure, nutrient chain closes

e Societal benefits/costs: increase employment in rural areas, ensure quality of
manure and therefore food quality, odour issues near the facility

The second table developed a business model for a portable toilet renting company that
will separate the waste streams (value proposition). The outcomes of the business model
are the following in brief:
e Key partners: cities, construction sites, festivals, farmer markets, toilet supplier,
urine buyer, wastewater treatment plant
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Key activities: transportation of toilets, cleaning and collecting the waste streams,
store separately the urine and faeces

Key resources: workers, cleaning equipment and chemicals
Customer relationships/segments: cities and authorities, b2b relations
Channels: advertising, contracts with urine/waste buyer

Cost structure: salaries, energy, transportation costs, property in key location to
serve a certain area

Revenue streams: conventional from enterprises that require portable toilets and
non-conventional from the sales of urine/faeces

Environmental benefits/costs: close the nutrient chain, reduce environmental
impact of disposing human excreta improperly

Societal benefits/costs: reduce food price volatility due to fertilizer imports, public
skeptical about reusing treated human excreta as fertilizer

The third table developed a business model for a municipal/regional sports center under
development with urine separating toilets (value proposition). The outcomes of the
business model are the following in brief:

Key partners: city, sport clubs, urine buyer

Key activities: maintaining the secondary sewage network, collecting and storing
separately the urine

Key resources: workers, cleaning equipment and chemicals
Customer relationships/segments: cities and authorities, b2b relations
Channels: contracts with urine buyer

Cost structure: salaries, maintenance

Revenue streams: sales of urine, avoided costs for wastewater treatment (new law
required)

Environmental benefits/costs: close the nutrient chain, reduce environmental
impact of conventional wastewater treatment

Societal benefits/costs: reduced wastewater treatment costs,

The discussion in the end proved that such circular solutions are difficult to implement
under the current legislative framework. Two out of the three business models require a
third party to purchase urine and/or faeces and convert it into fertilizer. It was agreed that
the city or other enterprises must serve as the buyers of urine. Additionally, stakeholders
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highlighted that a change in the operation and pricing of wastewater treatments plants is
necessary to implement such solutions in Greece. Furthermore, incentives should be
available to recycle water, nutrients and tariffs should be applied to imported/mineral
fertilizer. Under the current circumstances, water (and nutrient) recycling at the end of the
value chain and then irrigation seems to be the most prominent method to save resources
given the water scarcity threat affecting south Europe.

3.7 Second Italian Workshop
3.7.1 Description

The second lItalian workshop was held online on 20/10/2025 14:30-16:30 CET. The
workshop gathered 18 participants. The workshop was held in Italian, as all participants
were ltalian or otherwise had a good command of the ltalian language. The meeting
started at 14:30 with the registrations and the workshop began at 14:40. It was moderated
by Giulio Conte from IRIDRA. Giulio Conte welcomed the participants and explained the
theme and purpose of the workshop. The first part of the workshop lasted about half an
hour, and began with a presentation of the P2GreeN approach, with a description of the
solutions that are being studied in the pilot regions, as well as the first results of the
feasibility studies (20 minutes). After that, Giulio Conte presented the business models
developed by the technological providers within the P2GreeN project (15 minutes).

After the introductory part of the workshop, a round table was opened on the feasibility of
the solutions presented and on the business models applicable in Italy. The round table
was moderated by IRIDRA, and it lasted about an hour and 10 minutes. During the round
table, a presentation was used to share several questions related to the business models,
based on the blueprint that applies the findings from the circular business models and the
new value chains identified in WP3. For each question, participants were invited to share
their opinions, fostering a discussion among the different types of stakeholders (e.g.,
festival organizers, portable toilet rental companies, fertilizer producers), while IRIDRA
simultaneously recorded the responses directly on the presentation. The workshop
concluded at 16:30 summarizing with the stakeholders of the main constraints and
incentives for the application of the business models in Italy.

3.7.2 Results

More than 70 stakeholders had been invited, including people and organizations that
participated to previous focus group and workshop or showed interest as part of the Italian
follower region; 24 of them registered for the workshop; 15 took part; just a few of them
(4 people) took active part in the debate. The workshop tried to follow the business model
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canvas structure during the discussion, but the contributions by the stakeholders were
not pertinent to it. The main issues posed by participants are listed below:

e Consumers are not motivated to pay higher prices for sustainability. Also, subsidies
for fertilizer producers are necessary.

e Excreta separation collection should also overcome social/anthropological barrier
(SEBACH, a portable toilet renting company, rents daily 50.000 chemical toilet and
100 urinals).

e Fertiliser producers underline the barriers on the production of waste-based
fertilizers due EU and national regulations; besides that, fertilizer producers who
use waste materials do so out of foresight and to improve their image (green
reputation); they do not gain a direct profit from it.

e The Spanish solution is easier to apply in a market such as the Italian one. The
new EU directive on wastewater will boost wastewater reuse and nutrient recovery.

e Minimum Environmental Criteria (MEC), defined for public procurement that guide
purchasing toward more sustainable products, services, and designs, do not
include any guidance for circular approach on nutrients recovery from human
excreta.

The outcomes of the second Italian workshop confirmed the ones from the first workshop.
Meaning that the issue of human excreta separation, recovery and reuse is almost
unknown. Most of the participants attended to learn the P2GreeN approach but were not
really interested/capable to discuss a possible business model to replicate the pilot
regions experiences in Italy. The Stakeholders that actively participated in the discussion
were ENEA (Public Research Centre managing the National Phosphorus Platform), Italia
Festival (Association of cultural festivals), SEBACH (leading company in portable toilets)
and Timac Agro (fertilizer production company). Considering the barriers mentioned
above, the most promising paths to replicate the pilot regions experiences in Italy — beside
the case studies already in place by P2GreeN — appears to be:

e The dissemination of the results of the Spanish experience to the stakeholders
(water utilities and irrigation providers) already involved in wastewater reuse
projects.

e The separated excreta collection (specially urine) by portable toilets, hastening the
most “aware” festival organizers (already identified by Italia Festival). Based on the
amount of urine that could be collected and the size of the fertilizer production
facility needed).

e The possible renovation of large sport facilities (new football stadiums planned in
Rome, Milan, Florence) should also be considered.

23|Page



Project Number: 101081883
Project Acronym: P2GreeN
Deliverable 5.6

3.8 Second French Workshop

3.8.1 Description

The second French workshop was held physically in the department of ecological
transition and climate of the City of Paris on 20/10/2025 14:00-17:30 CET. The workshop
gathered 18 participants. The workshop was held in French, as all participants were
French or otherwise had a good command of the French language. The workshop started
at 14:00, after the registrations, by welcoming the participants and explaining the theme
and purpose of the workshop. The first part of the workshop began with a presentation of
the P2GreeN approach, a description of the solutions that are being studied in the pilot
regions, as well as a presentation of the business models developed by the technological
providers within the P2GreeN project.

After the introductory part of the workshop, the roundtable discussion began. Participants
were split into 3 groups with 1 moderator per group. They introduced themselves and
selected one rapporteur per table as well as the business idea to be discussed. 10
minutes were allocated to each participant to review the business model and the
recommendations provided. Then the roundtable discussion begun by sharing and
summarizing participants’ reflections. The workshop concluded at 17:30 by discussing
and summarizing the outputs of each table.

3.8.2 Results

The workshop focused specifically on urine fertilizers, as this is the topic of greatest
concern to the City of Paris and all the participants present. It was very well received by
the participants. It provided some answers and raised numerous questions about the
target groups to be addressed. Below follows a detailed discussion on the results per
table as well as the workshop results after the roundtable discussion.

Group No. 1 discussed the case of Factopi, a French association aiming to become a
cooperative society of collective interest (“société coopérative d’intérét collectif’, SCIC in
French) which is currently working on developing a chain for collecting and valorising
urine as fertilize in the Valence Romans Agglo area. SCIC carried out a project for the
collection and valorisation of urine in a semi-dense urban area close to agricultural lands.
The business model included the collection by truck of urine from various collective
spaces: offices, schools, cultural centres, etc. and treatment. Production of a urine-based
fertilizer using the low-tech Pitribon process (nitrification/stabilization of urine on an
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aerated activated carbon filter) and potentially a concentration process. The fertilizer
produced is intended for home gardeners and potentially field crops.

Group No. 2 discussed the case of the Corbeville mixed-development zone (“zone
d’aménagement concertée”, ZAC in French), which is located in the cities of Orsay and
Saclay (Essonne department) and will eventually serve 20,000 residents and users. The
Paris-Saclay Public Development Authority (“Etablissement public daménagement Paris-
Saclay”, EPAPS in French) was selected in 2022 as a winner of the "Sustainable City
Demonstrators" program launched by the French government. Within this program, the
EPAPS is receiving fundings to develop an agro-urban demonstrator project in the
Corbeville ZAC. This project includes the collection of the urines from residents and users
of the ZAC and their valorisation as fertilizer. The business model included the urine
collection via a specific network on the Corbeville ZAC, then transformation in a treatment
unit and distribution of the fertilizer produced to farmers on the Saclay plateau. The
fertilizer is intended for large-scale cereal crops farmers and home gardeners.

Group No. 3 also discussed the case of Corbeville ZAC as a case study. This project
raised numerous questions within the group, particularly regarding the initial target for
fertilizer distribution: large-scale crop farmers (wheat, rapeseed, sugar beet) and the
complexity of the challenge of scaling up. Consequently, the group only partially
completed the business model canvas. Its questions were shared with the other
participants during the final presentation of its work.

Some of the key messages/results raised during the workshop are the following:

Legislative/Governmental Barriers:
e WWTP could potentially be the actors in charge of urine collection. However, will
they accept to manage the urine treatment plant, or would this require a new
public service plant operator?

e Typically, home gardeners are practising organic farming, so the use of urine-
based fertilizer by them requires that it should comply with organic farming
regulations.

Operational Barriers:
e Typically, conventional fertilizers are delivered directly to farmers. Therefore, an
equivalent service should be provided for urine-based fertilizers.
e Participants agreed that it is not possible to produce enough urine-based fertilizer
to meet the needs of conventional agriculture, based on current farming practices.
It can be therefore consider creating a niche product and targeting specific
commercial sectors (organic farming, local food projects, etc.) willing to pay a
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higher price to meet positive environmental requirements. The ambition to collect
urine from all over France can still be maintained. However, it could fall within these
niches but, wouldn't be able to supply all of France's farmers.

Additionally, there is the question of agricultural practices especially regarding
conventional farmers with large agricultural holdings. The use of unconcentrated
urine (requiring 30,000 m3/ha) or even of urine concentrated ten times over, such
as Aurin (3,000/4,000 m3/ha), require a significant change in farming practices and
potentially new equipment. Therefore, farmers may not be willing to adopt. It is
easier to follow the example of Vuna in Switzerland, marketing the fertilizer in
garden centres to individuals in small volumes.

Financial Barriers:

The sale of urine-based fertilizer to farmers is the only revenue that has been
identified and quantified. However, it would only provide a tiny fraction of the
revenue (1/8 of the project's total operating costs in the case of Corbeville ZAC
case study). Therefore, it is not enough to make it economically viable, and it is
thus necessary to seek additional funds. Funding could notably be sought from the
WWTP operators, as they receive the sanitation tax, which contains the cost of
nitrogen treatment and pollution avoided.

To a lesser extent, dry toilets rental companies for festivals and other events could
also implement a service fee for urine collection and treatment. Finally, in line with
the logic of transitioning to ecological fertilizers: a tax on conventional fertilizer
producers could be implemented.

The hypothesis explored is the transformation of urine into fertilizer via a treatment
by nitrification/distillation. The roundtables did not address the issue of investment
costs (toilets, network, plant) and chose to focus on operating costs. According to
Vuna's publications, the assumption was that the treatment process required 50
Wh of electricity per litre of fertilizer produced (in a very small unit, located in the
cellar of the Eawag building). It is difficult to know whether increasing production
would reduce energy consumption, but it remains clearly high. For distillation, with
the current price of kWh, the cost would be over €100,000 for 7,000 m? of urine,
and for nitrification, €80,000. Therefore, the annual cost would be over €180,000
for a product similar to Aurin.

Ecological/Social Benefits:

The issue of access to water, which is becoming increasingly complicated, can also be a
significant factor. Drinking water producers could therefore potentially also finance these
systems. The case of Malaga in Spain is mentioned, with the evolution of legislation in
the Andalusia region to allow for the recovery and reuse of wastewater in the context of
drought. Policies supporting the evolution of practices in water catchment areas are also
mentioned, particularly those supporting farmers' conversion to organic farming to protect
the resource we drink. It could also be argued that in the future, we will also have to pay
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to protect the quality of our drinking water, as well as the availability of resources. In this
case, dry toilet systems become even more attractive than flush toilets.

The current cost of mineral nitrogen fertilizers will increase as gas and fuel reserves used
for transportation decrease, and this will likely help to better balance the economic
equation for urine-based fertilizers. This could change significantly depending on the
evolution of oil and gas reserves in the coming years.\

3.9 Second EU-Wide Workshop

3.9.1 Description

The second EU-Wide workshop was held virtually on 24/10/2025 10:30-12:00 CET. It
started with a short introduction of the P2GreeN project and of ICLEI, followed by a
Mentimeter to assess the audience and their main challenges regarding circular
sanitation. Regulation was the main identified challenge. The workshop content was
divided in two blocks.

The first block aimed to introduce circular sanitation and its benefits, while the second
provided an overview of the actions that cities and regions can take place to implement
it. In the first block, Eawag presented the concepts of linear and circular sanitation with
their challenges and benefits respectively. Then, Sanitation360 showed which
technologies have been developed for the source-separation of urine. The second block
addressed several action levers for local and regional governments. First, embedding
circular sanitation in strategies and action plans. The Master Plan of the lle de France
region was presented as an example, which includes a regulation on the reduction of
nutrients in wastewater. Second, educating the public. Here, the Rediscovery Centre
presented the activities of the Rediscovery Centre in Ireland, focussing on awareness
raising and engaging the public around circular topics. Third, for stakeholder mobilisation,
the Urivalyon collective was presented, which brings together stakeholders from the
sanitation value chain to create a circular sanitation network at the metropolitan scale.
Fourth, the pilot plants of the WalNUT project were presented, where solutions for
wastewater treatment and reuse are explored. This was followed by a presentation of the
Paris Saint-Vincent-de-Paul neighbourhood which includes a local source separation and
treatment system in its infrastructure. Finally, the CirculaRise Accelerator highlighted how
they support small businesses and novel projects to scale up and develop a business
model, using the example of Shit2Power which recovers excreta to produce energy. To
conclude the workshop, a Mentimeter was shared with questions for the audience about
their next steps towards circular sanitation and the most feasible actions for them.
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3.9.2 Results

Out of the 78 registered participants, 50 were present during the workshop. The audience
was mostly from the private sector and academia. Other attendants were from local or
regional governments and civil society. The audience was very engaged throughout the
workshop and regularly asked questions or specifications to the speakers. Sparks of
collaboration arose around different presented solutions such as Laufen Toilet, the Aurin
fertiliser and the microalgae wastewater treatment. Other examples of projects were
shared by the audience such as the KNAP Project for nutrient recovery in the
Netherlands. After the workshop, several participants reached out to express their interest
in some elements discussed during the workshop, and project partners shared positive
feedback to the organisers.

The workshop effectively disseminated the goals of the P2GreeN project, raised
awareness on the topic of circular sanitation, and provided the audience with a diverse
range of actions that can be taken to accelerate the transition. Overall, the strong
engagement of the audience and the collaboration sparks are indicators for a successful
event. The key outcomes of the workshop were shared via email after its successful
completion.

3.10 Second Hungarian Workshop
3.10.1 Description

The second Hungarian workshop was held physically in the Hungarian Academy of
Sciences on 29/10/2025 13:00-15:00 CET. The workshop gathered 14 participants. The
workshop was held in Hungarian, as all participants were Hungarian or otherwise had a
good command of the Hungarian language. The workshop was part of the P2GreeN
Hungarian COM. Before the event, four presentations envisioned the state of Hungarian
P2GreeN follower region, the local market potential, the Hungarian legislative
requirements regarding technology and product licensing, and the Hungarian innovative
wastewater treatment methodologies.

The workshop was led and documented by IRS. Based on the professional background
of the participants, IRS decided to formulate only one discussion group, which enabled
the direct debate about the P2GreeN Hungarian follower technology’s market possibilities
and development paths. At first IRS presented the P2GreeN approach, afterwards the
sustainable business canvas and the business plan guideline that was developed and
published as a flow chart in D5.9. In the discussion part, IRS led the debate following the
guidelines and filled the SBC aligning the participants' responses and comments.
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The moderator guided the participants mainly based on the steps described in the
Blueprint Guide (D5.9), although the discussion frequently deviated from its strict logic.
The Canvas framework and its structure, along with the emerging suggestions
(keywords), remained visible throughout the workshop, thus inspiring additional ideas and
comments from participants. For each idea or aspect, the moderated discussion typically
addressed all relevant dimensions — consumer side, regulatory background,
sustainability aspects, technological issues, and cost-benefit relevance — involving
participants with diverse professional backgrounds. When a topic appeared to be
exhausted, either the participants proposed a new topic group or the moderator
introduced additional questions from the Blueprint Guide that had not yet been discussed.

3.10.2 Results

The workshop focused specifically on urine source separation, as this is the topic of
greatest concern to the Hungarian follower region, the feasibility case study, Rolling
Hygenic, as well as all the participants present. The selected business model is the one
of Rolling Hygienic, i.e. the idea to provide a practical solution observed at construction
sites — namely, the lack of public utility infrastructure and the large number of workers
employed at such sites, often working at significant physical distances (e.g., on the upper
floors of buildings) from portable toilets located at ground level. This situation causes
considerable time loss for construction companies, discomfort for workers, and often
leads to untreated urine appearing on the construction site. The solution was a closed
wastewater system equipped with an odour trap tank and a drainage tray — a urinal
sanitation unit specifically designed for large construction sites not yet connected to public
utility networks. The mobile urinal block has no door, making it contact-free, and can
optionally be equipped with a sensor-operated hand sanitizer. It is easily movable within
the construction site, allowing relocation as the work progresses.

However, the business model aims to go beyond this point: the collected urine must be
treated and processed so that its nutrient content can be effectively utilized in agriculture.
The entrepreneur is committed to deepening the value chain — not merely searching for
a technology or solution for urine utilization but developing a comprehensive business
model in which all the activities (up to and including sales) remain within the company’s
operational scope. The process of urine treatment is crucial, as the “raw material” is
produced continuously and there is currently no established best practice for its
management. Additionally, a key precondition for implementing the modelled production
and service processes is obtaining the necessary permits, which may concern both
individual operational steps and the final fertilizer product itself. Another essential
prerequisite is market research. Product development should not begin without first
testing market receptivity, as this will influence the final form of the product (granule, liquid,
compost). Also, the texture and composition of the final product must be developed and
tested prior to pilot production. Marketing should be considered a continuous activity,
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requiring much greater emphasis than for traditional products, since social acceptance of
human urine-based products is currently low as consumers tend to avoid using such
products due to lack of knowledge or perceived discomfort. Below follows a summary of
the business model.

e Value Proposition: The installation of mobile urinals leads to cost savings, as it
reduces lost working time on construction sites. Additionally, the service offered is
comprehensive and competitively priced, providing both the urinal facilities and
regular emptying of the urine tanks. Also, portable urinals ensure greater worker
comfort on construction sites, contributing to more efficient operations.

e Competitive Advantage: The bio-fertilizer produced offers additional advantages.
It addresses the limited availability of animal manure and provides an
environmentally conscious and circular solution. Additionally, product sales are
convenient and direct. Last but not least, this value chain will generate savings in
the WWTP operations and thus reduce the wastewater treatment cost for each
household.

e Key Partners: Real estate developers, organizers of large events and festivals and
public transport operators. Also, municipalities and authorities responsible for
authorizing bio-fertilizer products from the licensing perspective. Additionally, R&D
institutes, universities, and accredited testing centres that specialize in evaluating
soil enhancers. Lastly, a reference farm (pilot agricultural enterprise) is willing to
test the fertilizer in practice. Such a farm could also serve as a communication
starting point for the technology — a demonstration site where other farmers could
visit and observe the process.

o Key Resources: The most critical resource is the availability of urine in sufficient
quantity and of appropriate quality — meaning it must be stored in a closed system,
heat-treated, and sterilized to ensure safe handling and efficient operation at scale.

e Customer relationships/segments: it is necessary to distinguish traditional farmers
as a separate group. They typically belong to the older generation, are less open
to change, and still represent the majority among Hungarian agricultural
entrepreneurs. Their counterpart can be identified as the younger generation of
farmers, who tend to be more innovative, experimental, and open-minded. A
special segment may consist of greenhouses, horticultural farms, and to a limited
extent, organic farms. Another important target group includes environmentally
conscious farmers, since the product embodies a circular and eco-friendly
approach.

e Channels: The starting point for all marketing activities would be the selection of a
reference farm and the establishment of a cooperation agreement with it. This
would form the foundation of all communication efforts. Also, participation in
agricultural exhibitions, expos, conferences, and Chamber of Agriculture events
should be a deliberate strategic priority.
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Cost structure: installation costs of urinals and urine collection, transport costs (if
treatment does not occur at the collection site), and the operational costs
associated with urine treatment and processing. The processing of urine,
especially granule production, is highly energy intensive. The licensing process
can also involve considerable costs.

Revenue streams: income can be generated from providing mobile urinal
installation and operation services (urine collection) and from the sale of the bio-
fertilizer itself.

Environmental benefits/costs: This approach contributes to the development of a
regional circular economy strategy, reinforcing local sustainability initiatives. The
entrepreneur can establish a supply chain based on local resources. On the other
hand, odour management could pose a challenge, as the collection and storage of
urine may produce strong smells, potentially hindering the widespread adoption of
the technology.

Societal benefits/costs: Construction employee satisfaction due to the comfort and
convenience provided by the mobile urinals on construction sites. However, the
costs of dissemination and awareness-raising may be exceptionally high, primarily
because social acceptance and public understanding regarding human faeces and
urine reuse are still very limited. Overcoming this social barrier will require
substantial communication and educational efforts.
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The conclusions discussed in this Section are divided into 3 main parts: (a) considerations
from the 15t round of national workshops; (b) considerations from the 2" round of national
workshops; and (c) considerations from the EU-Wide workshops. The reason for this
division is the different goals and outcomes that each activity tried to accomplish.
Additionally, the differences between the four follower regions will be showcased. Also, it
should be mentioned that alternations occurred between the format of the eight national
workshops, compared to the provided methodology, due to the background of the
attended stakeholders.

4.1 Considerations from the 1st round of national workshops

In general, the goals of the 15t round of national workshops, as mentioned in chapter 1,
were achieved. Meaning that a lot of significant national stakeholders became aware of
the project and its innovative technologies. They were positive about it and highlighted
that if their pilots continue to show progress then there is potential for each of these
technologies, despite perceived barriers, in each of the follower regions.

First of all, wastewater reuse for irrigation/fertigation seems to be the least
favorable/appealing solution in Hungary and France. To be more specific, water scarcity
does not seem to be a big issue in Hungary while the cooperation between farmers and
the public utility appears to pose a serious bottleneck in the adoption of wastewater reuse.
Additionally, the issue of sludge contamination was raised in the Italian workshop and
therefore promoted source separation as a more suitable solution to avoid such
phenomena. On the other hand, the limited applicability of urine diverting toilets and/or
urinals, especially in buildings, pose serious techno-economic challenges to make an
upscaling feasible across all follower regions. The minor cost of disposing household
wastewater and/or wastewater from portable toilet renting companies today was
highlighted as a barrier during the Greek workshop. Last but not least, the contamination
of wastewater with micro-pollutants, micro-plastics and pharmaceuticals relevant to all
technologies was raised in France and Greece as well as the compatibility of bio-fertilizer
with organic farming. Despite all of these drawbacks, the “end-of-pipe” approach of
reusing of treated wastewater seems the only viable P2GreeN solutions in short term in
Italy, supported by the clear European legislation (EU Regulation 2020/741), even if
seeming more focused on covering water demand in drought regions (irrigation) rather
than nutrient recovery and reuse (fertigation). Therefore, the recommendations
originating from the workshops were the following:

EU legislation regarding waste and human excreta is complex, certain measures should
be taken to include excreta-derived products. On the other hand, legislation regarding
water reclamation is specific.

32|Page



Project Number: 101081883
Project Acronym: P2GreeN
Deliverable 5.6

WWTP operators need to measure and account the water tariff not only with the quantity
of incoming wastewater but also the quality. Therefore, disposing wastewater heavy in
pollutants, and nutrients, might be discouraged through tiered pricing.

Farmers are generally not willing to pay more to use bio-fertilizer if it does not reflect on
their product’'s price. Therefore, certain incentives/disincetives need to be in place to
make urine-derived fertilizers economically appealing.

The public should be informed about the current status of sanitation and welcome the
initiatives of water and nutrient reuse. Under current legislation, there is no obligation to
remove pharmaceuticals and micro-pollutants from treated wastewater. Also, animal
manure is widely used in most EU countries, even applicable to organic farming. Why
human excreta should be treated differently?

The twinning/mentoring process between P2GreeN technology providers and
stakeholders in each follower country started during the 13t round of national workshops.
However, ground was laid since the assembly of the focus groups during the 15t year of
the project, by identifying crucial stakeholders and keeping them close to the project until
its completion and beyond. Such stakeholders are the ones participating in the project’s
feasibility studies, researchers around nutrient and water recovery, agricultural
consultants and organizations, policy makers and others. During the first round of national
workshops, participants were brought in direct contact with the project’s technology
providers. In some cases, the bilateral dialogue continued by the time this report is being
written. Additionally, to keep regional stakeholders connected to the project, follower
region leaders created and shared useful material with them and invited them to events,
such as:

Factsheets, blueprints, video material and project deliverables;

Subscribe to the project newsletter and enroll in the stakeholder network;

Participate in project events (WP1 Cross-Fertilization workshops, EU-Wide workshops,
etc).

4.2 Considerations from the 2nd round of national workshops

The goals of the 2" round of national workshops were largely achieved. The participants
were brought up to speed with the progress of the project. Additionally, they had the
chance to dive deeper into the innovative pilot technologies and test every aspect of them
while implementing a business model. During the process, local stakeholders had the
chance to practice the business model blueprints, developed under D5.9, and provide
feedback.
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The 2™ round of national workshops targeted stakeholders that participated in the 1st
round up to a large extent. Therefore, the focus of the local stakeholders remained the
same between the workshops. Most importantly the strengths and weaknesses of the
innovative pilot technologies and their potential application regionally highlighted during
the 15t round were fully confirmed during the 2" round of workshops. In Greece,
stakeholders developed business models that apply to all three pilot technologies. In Italy,
participation dropped compared to the 15t workshop, IRIDRA tried to motivate the
participants into filling out the business models, but the workshop evolved into a more
open discussion around nutrient recovery. France focused once more on source
separation and attracted a lot of important stakeholders in the field, with some of them
already practicing fertilization with urine. Source separation was the focal point during the
Hungarian workshop while expanding the business case of Rolling Hygenic into a circular
business model. Generally, the recommendations originating from the workshop, besides
the ones brought up during the 1%t round, were the following:

An intermediate organisation, potentially a public/municipal utility, could be the one to
receive and treat urine in regional level. A portable toilet renting company and/or a building
management company could not really benefit from the economies of scale when
employing such a solution themselves.

The new EU directive on wastewater will boost wastewater reuse. However, incentives
are required to incorporate nutrient reuse. It appears that nutrient reuse is almost
unknown to the majority of stakeholders involved in wastewater treatment.

Bio-fertilizer, especially in the case of urine separation, cannot substitute mineral fertilizer
100% and it should not be marketed as a directly competitive product. It should be
considered a premium product with relevant specifications that justify an increased final
product price.

The business model blueprint, available in the appendix, served as a very useful tool to
initiate, manage and scale circular solutions alongside the business model canvas.
Generally, stakeholders appreciated the fact that it was specifically designed to address
circular business ideas and ask the right questions, that similar tools do not consider. On
the other hand, some stakeholders highlighted that it is an alternation of the business
model canvas, without considering all the different parameters, and therefore cannot be
utilized as a standalone tool.

4.3 Considerations from the EU-Wide workshops

The goal of the two EU-Wide workshops was to increase awareness and share
knowledge of P2GreeN'’s proposed solutions. This time the focus was the EU as a whole
and the potential of P2GreeN’s proposed solutions for other EU regions, while sharing
findings from WPs 1, 2, 3 and 4.
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The first workshop targeted businesses and showcased value creation opportunities
around nutrient recovery. Participants seemed to comprehend how capital-intesive
operations can be in the sector and raised the challenge of attracting investors in such a
niche market. Therefore, they highlighted that such initiatives are extremely difficult to
succeed without funding from the EU such as Horizon Europe. However, venture capital
and equity investments are vital for scaling. Therefore, the circular business idea must
have:
e Aclear value proposition

e A strong business model
¢ Regulatory compiance

e Technical feasibility

e Team expertise

Overall, a start-up should first conduct a funding gap analysis to identify missing
capabilities or resources. Then it should engage with EU networks to develop strategic
partnerships and stay updated on calls for proposals. It was mutually agreed, during the
workshop, that the value proposition is in the centre of all business activities. It can be
divided into three categories.
e Financial value creation: wastewater disposal/discharge costs and wastewater
treatment costs related to nitrogen removal

e Organizational value creation: sharing knowledge and creating synergies

e Environmental value creation: reduce ecological imbalances by minimizing nutrient
pollution and reduce energy intensive mineral fertilizers

Once again, the stakeholders raised important barriers to consider. Ranging from legal
barriers, economic competitiveness and social acceptance to complex circular value
chains.

The second workshop gave insights about circular sanitation while targeting cities and
regions by pushind for legislative reform. It was hosted as "EURegionsWeek Close to
You” event and attracted a wide range of EU projects and initiatives. The goal was to
showcase that proven technologies are in place in many European countries that face the
same structural barrier, legislation. During the workshop, stakeholders reconginzed that
structural alignement is necessary to achieve EU/national sustainability goals. This can
be achieved by:
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e Impementing clear policy measures to incetivise circular practices (e.g. urine-
fertilizers to be considered as a CMC material)

e Advocating for tax incetives for circular businesses
e Supporting the transition to sustainable practices
e Fostering technological innovation

e Building societal support through stakeholder engagement and increased
collaboration

¢ Investing in technical research and development
e Addressing regional differences

e Advocating for stricter pollution and climate legislation
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5. Appendix
Duration Subject Partner
Greetings to the experts and
10 stakeholders, participant’s short self- All Participants

introduction

groups

10 General presentation of P2GreeN Project Follower Region Leader
Presentation from T3.5 on the findings of
20 legal and regulatory frameworks in EU SustChem
and Greece in specific
. 1. BioAzul
w | emonor e racree 2. SaiGaldemer
3. Vuna Nexus
BioAzul, S360, Goldeimer, Vuna
10’ Questions Nexus, SustChem, Follower Region
Leader
Split participants into two, or even three,
groups based on the backround of the E .
o ollower Region Leader
participants. One group per technology
provider
Pilot technology providers, SustChem,
50’ Twinning and mentoring in three different workshop participants.

Follower Region Leader act as
moderator
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Time Activity Hosted by
1400-1415 | Welcome of the participants, General presentation of | Centre for Research
P2GreeN and Technology
Hellas (CERTH)
Part A - Innovative Technologies
1415-1430 KWB, from the P2GreeN pilot regions, will elaborate Kreiswerke-Barnim
on current local and EU-level barriers that limit the (KWB)
scaling and development of nutrient recovery
solutions in the German P2GreeN pilot regions.
1430-1445 CARDIMED case study: Agroforestry system National Technical
promoting wastewater valorization through nature- University of Athens
based solutions. (NTUA)
1445-1500 Allow time for questions
Part B - Legislation and Stakeholder Engagement
1500-1515 SustChem will present findings from the scoping SustChem SA
review that describes the status of the legislative
framework around nutrient recovery and draw
parallels to the EU-landscape.
1515-1530 | CBS will elaborate on challenges, needs and potential Copenhagen
solutions for nutrient recovery stakeholders in the Business School
initial stages of a circular solution. (CBS)
1530-1545 Allow time for questions
1545-1600 Short Break
Part C — Value Creation Opportunities
1600-1615 LUKE will focus on the impacts of human excreta Luonnonvarakeskus
management and bio-fertilizer production from the (LUKE)
ongoing field tests.
1615-1630 TRA will present insights from the P2GreeN project Transition APs
related to value creation, key drivers and barriers (TRA)
within nutrient recycling.
1630-1645 | TRIODOS will shortly present how nutrient recovery Triodos Bank NV
start-ups can increase funding readiness, and the (TRIODOS)
current EU funding landscape.
1645-1700 | Allow time for questions and wrap up the meeting

38|Page

Figure 2: Agenda of the first EU-Wide workshop.
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Duration Subject Partner
10° Greetings to the experts and stakeholders, Follower Region Leader
participant’s short self-introduction
15’ General presentation of P2GreeN Follower Region Leader

Project and the feasibility studies in each
follower region

15 Introduction to business models and Follower Region Leader
instructions for completing the Canvas
sustainable business model template
45’ Participants are divided into tables based Workshop Participants. Follower
on their background/area of expertise and | Region Leader act as moderator
fill the sustainable business model
30’ Presentation of business models and Workshop Participants
possible improvements
Figure 3: Agenda template for the second follower region workshop.
10:30- Introduction ICLEI Europe
10:40
10:40 - Block 1 : What is circular sanitation and how can it benefit cities and regions?
11:05 Issues of conventional sanitation Eawag
Defining circular sanitation SLU
Benefits of circular sanitation ICLEI Europe
11:05 - Block 2: How can cities and regions implement circular sanitation?
11:40 Adopting strategies and action plans SDRIF
Educating the public Rediscovery Centre
Mobilising stakeholders Urivalyon
Implementing circular technologies and solutions WalINUT project
Paris SVDP
Supporting key stakeholders and businesses Eawag
CirculaRise Accelerator
11:40- Q & A and wrap up ICLEI Europe
12:00

Figure 4: Agenda of the second EU-Wide workshop.
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Initiate

Step1
Are the legal s and i

Assess if policies and regulations support your circular
solution for market entry as enabling and favourable
frameworks can boost feasibility and stakeholder buy-in from
the start.

Step 2
Which value do you create and for whom?

Define your value proposition and identify the customer
egments it serves.
Align your offering with specific needs, motivations, and
market gaps.

Step 3
What is needed to create and deliver the
circular solution?

Map the key activities, operations, resources, and partners
required. Strong collaboration across the value chain is
important for effective implementation.

l

Step4
What is driving costs and which potential revenue
streams exists across the whole value chain?

Identify where costs arise and explore revenue opportunities
at each stage of the value chain. A balanced cost-revenue
structure strengthens the viability of your circular
business model.

How to Initiate, Manage and Scale Circular Solutions

Manage

Step §

How do you measure and odju

he value you deliver

to customers?

Gather feedback and performance data to refine your value
proposition and ensure the solution stays relevant and meets
customer expectations.

Step 6
ivities, operatians, resources, and

1 refinement of o

artry

Evaluate whether your key processes, activities and
partnerships still serve your business model. Identify
inefficiencies or capacity gaps that may hinder delivery.

Step 7
How can you validate and refine your revenue
streams and costs to ensure long-term
financial sustainability?

Test pricing, sales, or funding models. Critically assess costs
and explore diversification of your revenue streams where
needed.

Contactus Deliverables Legislations

101081883
P2GreeN

Explore new markets where regulations and incentives align
with your offering.

Identify the characteristics of the scaling market and tailor
your solution to meet local customer needs, preferences, and
priorities.

Test new pricing, sales, or funding models. Critically assess
costs and explore diversification of your revenue streams
where needed.

Adjust financial strategies to reflect larger volumes. new
customer types, or pricing models. Consider economies of
scale, your investment needs, and risk management.

Figure 5: Business model blueprint developed by ICLEI
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Contact

Programme Coordinator:

agrathaer GmbH

Eberswalder StralRe 84, 15374 Muncheberg
Tel.: +49 33432 82 149

Info@agrathaer.de

www.p2green.eu

www.facebook.com/p2greenHorizonEU

https://www.linkedin.com/in/p2green-horizon-eu-72aba1259/

www.instagram.com/p2green/

OQHI®

www.twitter.com/P2green Horizon

Funded by the European Union under Grant Agreement
No°101081883. Views and opinions expressed are however
those of the author(s) only
and do not necessarily reflect those of the European Union.
Neither the European Union nor the granting authority can be
held responsible for them.
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