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Novafert
Sustainability assessment of circular fertilisers

« Approaches: cornerstones of sustainability assessments

« Hotspots: what are the sustainability hotspots of circular fertiliser
production and use?

 Way forward: how can we improve circular fertiliser productione
how to improve method alignment?

Jorge Senan Salinas, BETA-UVIC (Novafert) Jan Landert, FiBL (SEA2LAND) -
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WHY IS IT RELEVANT? SEAXLAND
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Which circular fertilizers?e

Mineral vs. organic circular fertilizers:

— Mineral: High nutrient bioavailability (for plants)
— Organic fertilizers: Slow release during decomposition.  ccev-sa3.o. credis: Rasbak -
— (more forms: slow release mineral fertilizers, hybrid etc.)
Sea2land: 4 organic and 1 hybrid fertilizer assessed.

Impacts environmental performance:

— E.g. potential risk of nutrient loss in case of mineral ferfiliser.
— E.g. potential soil improvement by organic fertiliser.

—> Different functions and effects on different time scale.




SEATLAND

« High amounts of fish waste
produced(Villamil et al., 2017)

— 50-70 % waste (viscera etc.) ;
— 50% of waste directly

[T WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION

2019: 20.5

B 1961: 9 kg

discarded. - of fish / kg of fish /
+ High nutrient content of waste . capita capita
(Zang et al., 2023) s ‘
« > High potential to be valorised L e
to biobased fertilizers. e WOt N el

marine waters inland waters marine waters intand waters

FAO (2022)



- Assessment of BBF production based
on data from 5 pilot plants in all
dimensions of sustainability:

— Norway: BBF from dried fish sludge
— Estonia: BBF from bokashi ferment
— ltaly: BBF based on hydrolysate (enzy.)

Spain:
Cantabrian g

Sea

Estonia:
Baltic Sea

g

Italy:

S

Adriatic
Sea

— Spain: Hybrid BBF based on hydrolysate (autol.)

— France: BBF based on extrudate

PI|01' plants Sea2Land




| SystarSystemdmmyndary AN
- LCA (Life Cycle Assessment): - B8F production” Field appucaﬁon}:ﬁ:
— Environmental impacts ” % J__' = :é:
— Indicators: Global Warming, = () o Nea |-
Terrestrial Acidification, J e 3 el ent
Eutrophication, Mineral Resources =
+ LCC (Life Cycle Costing): :g:
— Type: Conventionadl \|§ L/

— Detection of economic hotspofts 5 ’

— Indicators: 10 cost categories for BBF production (e.g. transport)
« S-LCA (Social Life Cycle Assessment):

— |dentify social hotspots

— Impact categories: Labour rights & Decent work, Health and Safety,
Human Rights, Governance, Community



SEAXMLAND

- BBF production vs. use phase: what is more relevant?
— BBF production matters for:

» Mineral Resources Use (41 — 71% of environmental impacts), Global
Warming (16 - 55%), and Terrestrial Acidification (11 - 32%)

— Use phase (field emissions from Broccoli production) dominates:

- Freshwater Eutrophication (83 - 99% of environmental
impacts) and Marine Eutrophication (97 - 100%)

- What are common hotspots in production?

— Transport of fresh raw materials to factory,
e.g. + 150 km - increase up to 10% in overall impacts

— Energy intense drying processes, €.g. reduction of production |mpci<ff%1°“””e“a'
up to 77% possible change in energy source.

— Packaging




« Social hotspots in the supply chain:

— Fishing sector dominating social hotspofts
(if taken into account): 50% of EU fishers
earn below national minimum wage
(Carpenter et al., 2021) — high variations
among countries.

— Gender equity: gender pay gap in the fertilizing sector,
underrepresentation of women. In fisheries and agquaculture,
around 20% of women.

— High health and safety risks (incl. fatal injuries) in fishing,
aquaculture and fertilizing sector - Confirms importance of
SSbD guidelines.

CC BY-SA 2.0 (cropped) Credits: Peter Grima



PRELIMINARY ECONOMIC HOTSPOTS

SEAXLAND

Labour costs: Up o 2 EUR / kg of BBF (Italy) — but

positive contribution to local job market in S-LCA.

Raw materials: If 0.25 EUR / kg assumed,

they can contribute up to ~60% of the

costs (Estonia) - Most likely, growing relevance
in a future bio-economy.

Economic dependency on markets
for co-products (fish oil in France)

Credits: Corinne Andreola
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- Each additional process step (e.g. hydrolysis) ads new
environmental impacts and costs = Agronomically justifiable?

* Process re-design can tackle all dimensions of sustainability:

— Reducing chemical input can reduce costs, occupational
hazards and environmental impacts at once.

— Reducing transport of raw materials | "__: AN I | & 1
(slightly) reduces production costs and s | l || HaS
environmental impacts.

CC BY-SA 3.0. Credits: Joshljosh



“LAND

- Should waste-streams come with environmental and social impactse
* (Some) current limits of LCA:

— Missing environmental impacts, e.g. soil quality: How to account for sall
potential quality improvement in case of organic fertilizers?

= --> Next presentation.

— Fleld emissions: Emissions factors either very generic or too context specific (if
derived from project’s data). 2

= More measurements are needed and new, finer grained, models that
take advantage of the existing data.

- Streamline different applications. See next presentation!



SUSTAINABILITY ASSESSMENTS: REMAINING UNCERTAINTIES SEAQLAND

¢ Some more assessment challenges:
— S-LCA: Primary data on social
conditions from companies
difficult to obtain (confidential data).

* Replacement with published
reports leads to bias?

— Upscaling of pilot scale production
data for all assessments.

CC BY 2.0. Credits: USDAgov.



SO ARE CIRCULAR FERTILIZERS SUSTAINABLE BY-DEFAULT? SEAXLAND

« Sustainability rather a process than a state.

—-Room for improvement of processes and
value chains.

- But yes, BBF indeed offer a solution to:
— the needed 1o substitution of finite P source

— reducing political dependency
(if not increasing elsewhere)

Credits: René Schulte (Bio Suisse)

- Sustainability in agriculture goes beyond the choice of BBF:
— Good fertilization practices to avoid nutrient loss

— Agroecological practices such as high crop and livestock
diversity, cover crops, reduced fillage, etc.

— Living wages etc.
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NOVAFERT overview @

Novafert

% CSA-101060835
% 9 PARTNERS
% 6 COUNTRIES
“ 2 Million €

** 36 Months




Project aims
Novafert

» To demonstrate the technical, economic, and environmental
feasibility and safe use of a wide portfolio of alternative fertilising

products from different waste streams

» To promote their use and increase the awareness of their benefits




NOVAFERT Overview
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7 Regional Working Groups acting as Front Runners
for knowledge sharing with the following regions

J

Flanders (Belgium):

Animal manure

Wicklow-Carlow-Wexford (Ireland):

Bio-waste

Biological by-products

Andalusia (Spain):
Wastewater :l!

Sewage sludge
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NOVAFERT methodology

Novafert
Sustainability o Sustainability
mapping 9 = assessment :
ources: —_— =-= > - : ‘
0201~ Consensual Alternative fertilising - Beta
pE:,'OEF _=~IPCC2013 sustainability products ILCD wic:
oy :u._w... lso 14040 i ki ) . 'JNI':‘EF‘;';IYM '::-Hl}\;l\l DE CATALUNYA
o g methodology compliant database
'
v**f— &
« Develop a common method for environmental assessment of alternative fertilising Luke
products' production, storage, distribution and application
- Demonstration of the environmental performance of producing and using
. epe . . 000 Instytut Gospodarki
alternative fertilising products by a common PEF compliant methodology B | Sywwan ity

% ; i Energia

« Development of validated ILCD compliant datasets



What is Product Environmental Footprint-PEF? @
Novafert

PEF : European Commission methodology to guide the environmental impact metrics
of products within the framework of life cycle analysis in various sectors. le:
beverages, construction, batteries, etc.

* LCA based methodology oriented to product benchmarking

* |t develops sectorial /product rules for the definition of main LCA
methodological features (PEF-Category Rules)

Guide for EF compliant data sets

« ltis ruled by DG ENV and the Technical Advisory Board and
supported by the JRC.




T2.1 Mapping of available LCA guidelines and standards to
environmentally assess the production and application of alternative
fertilising products (LUKE, UVIC and MEERI)

Compilation and comparative assessment of:
. the normative framework: Product Environmental Footprint (PEF), Environmental product declarations
(EPD), International Standardization Organization (ISO) and Other Standards for bio-based products
. Development in specific category rules (PEFCRs, EPDs) of other similar sectors (beer, flowers production
or fertilisers) ISOs)Product Category rules (beer, fertilisers)
. Scientific literature: Reviews (Egas et al (2023) and Tanger et al (2022)) and papers

Critical analysis oriented to specific methodological decisions such as the functional ;
unit, system boundaries, allocation schemes, inventory,  carbon modelling L -

highlighted the most critical points of controverse and potential solutions for PEF
integration as well

Other activities to get feedback from LCA community :
+ Topical discussion at SETAC23 “Environmental assessment of Biobased fertilizers application from

agronomics, ecotoxicology and life cycle assessment perspectives. The story of three worlds that
should not be so far”

» ESNI 2023 Workshop “Towards a harmonized approach on sustainability assessment of nutrient
recovery pathways: setting LCA methodological priorities”

Results in Deliverable 2.1
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T2.2 Mapping of other relevant environmental/sustainability (UVIC-
LUKE)

*  Main goal was to map out the available standards to assess the environmentally
relevant aspects not well covered by LCA methodology.
*  Affections to soil
. Carbon sequestration
. Biodiversity
. Pollutants (heavy metals, pathogens, emerging pollutants such as PFAS and microplastics)
. Others such as the odour

*  The mapping included the parameters and methods for measuring them since
chemical analysis to earth observation systems.

»  The main conclusions of the literature as well as the potential controversies were as
well compiled.

« The analyses began with a bibliometric analysis to systematised the compilation of
literature. Moreover, other standards and reports from the United nation (UN) or
Food and Agriculture Organization of the United Nations (FAO) were consulted and
integrated.

« Other activities to get feedback from LCA community:

« ESNI 2023 Webinar“Biogenic Carbon accounting modelling in bio-based fertilisers: State
of the art, limitations, and global trends towards the integration of realistic modelling in
LCA”

* Results in Deliverable 2.1

Novafert
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Non-LCA environmental concerns

Environment
al concern

Affections on soil
properties

Heavy metals

Soil carbon
sequestration

Biodiversity

Microplastics

Organic
emerging
contaminants

Novafert

N° of papers

Trade-off
sign

Description

Main issues
for LCA
adaptability

28

Positive and
Negative
(controversial)

They can improve
soil structure and
biological

activity. However,
there are also risks
associated with
decreasing efficiency
of soil nutritional
management.

-Soil complexity
-Limited
understanding of
long-term effect
-Limited
standardization of
methods and concepts
-Limited impact
assessment methods

18

Negative

The presence of
toxic
substances
secondary raw
material can
result in
damage to
ecosystems and
human health.

-Spatio-
temporal
variability
-Bioavailability
consideration
-limited fate
and transport
models
-LCIA methods
differ

8

Positive
(under
discussion)

Soil carbon
dynamics are
affected by BBFs
application as well
as various land
management
measures (e.g.

ploughing).

-Non consensual
methodologies
-Uncertainties in
the long-term
stability
-Variability of
soils and
pedoclimatic
conditions

8

Positive and
Negative
(controversial)

Soil structure and
xenobiatics could
alter ecosystem
stability and
functioning such as
changes in soil fauna
or soil microbial
communities.

-Spatial dimension
-Specific data needs
-Issues in
representing the
biodiversity
-Human-made
impacts effects
isolation

2

Negative
(magnitude under
discussion)

MP into soil and water
could potentially
damage human health
and ecosystem services
They accumulate on
water reservoirs and
impact on biota.

-Data availability and
reliability
-Analytical challenges
-Uncertainty in
environmental fate
-Impact assessment
limitations

Negative

Organic pollutants
(bio)accumulates in
the soil, can be
uptaken by the crop
or leached to the
groundwater. They
are a risk to human
health and the
environment.

-Analytical
challenges
-Spatio-temporal
variability
-Impact assessment
limitations

Negative

The detection of
odours may
indicate the release
of substances that
could be harmful
impacting the air
quality and human
health.

-Subjectivity
-No harmonised
method
-Data availability
-Chemical
heterogeneity
-Spatio-temporal
variability
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T2.3 Definition of a unified compliant methodology to implement LCA for the
environmental assessment of alternative fertilising products (LUKE and UVIC)

‘Novafert

ghts into EU bro-bas

* Methodology was published in the NOVAFERT website (D2.2) -’ Review D1.1 Report
survey created to address the 7 main issues found N e e
(Accomplishment of M3) |

1. Scope. The products code: CPAs proposed are common with mineral/fossil-based Rayime €U Commission: Guithesines ' i e
fertilisers. . Critical Analysis within i
NOVAFERT
2. The representative product: the variability of products under the umbrella of BBF : = e
Y o M H A':'gr‘ with fical . ’x‘.n| ith Y"':I.) '.'.:"‘. .v‘ L
makes difficult to create one unique representative product for the sector Standards Tt
. . . . Deve op » Create a cobeswe PEF proposal grounded n soentdic lnerature, PEF - quidance, and 15C
3. The functional unit: The kg of BB could be a default unit easy to operate with. Cohesive PEF  standards
. . . . . Proppesal
However, a complementary unit to refer the main plant nutrient in the BBF will ease "
the comparability (i.e. 1 kg of N). T S
w Navabert
4. The system boundaries: For the present version, the system boundaries cover Novafert Rk
from the secondary raw materials until the retailer. Application/use phase 02.2 - PIF ine POR metindudagy 10 —

. . . . nplement LEA 1or the em ironmentsd e e
modelling are variable and depend on the use-application methods (and several Ovmiaioat & Wiesetlie NN T Spe——
parameters such as the weather).Use phase modelling and emission factors are as e s
well recommended for the inclusion in the PEF framework. iy

5. Burdens allocated from the secondary raw materials: waste and products pRs ==Smmeeeme e e

dichotomy affects importantly in the allocation of upstream burdens. e rr i

6. An adaptation of Circular Footprint formula is proposed though under =
discussion. This point method has been highly criticised and incoherent with the =
ISO standards.

7. The emission factors for BBFs are proposed based on their chemical =
characteristics. Nonetheless, some of them lack robust field tests. B ===




T2.4 & T2.5 Validation of the methodology with real case studies (UVIC)

Novafert

Functional Unit 1kg BBF Functional Unit: 1 kg of Nitrogen

PEF-wise proposal was tested in 13 products
from 5 European Companies. LCls were
developed from primary data of the companies.

The functional unit: The kg of BBF could be
a default unit easy to operate with. However,
a complementary unit to refer the main plant
nutrient in the BBF will ease the comparability W —
(i,e. 1 kg of N, 1kg of P,O: or 1 kg of K,O). Functional Unit1 kg of Phosphorus (P20s)

I g | o R )H'
R L) e

The use of different functional units based on
nutrient provision is valuable to evaluate the
environmental intensity based on the needs
of the end-user and improves the reliability of
decision making (Fig 1)




T2.4 Validation of the methodology with real case studies (UVIC)

Novafert
An adaptation of Circular Footprint Formula (CFF) is
proposed though under discussion. This point
method has been highly criticized and incoherent CFF-Climate Change Impact burdens split
with the ISO standards. It was adapted to BBFs. 0.4
Nutrient content was adopted and single fertilisers 03
use for the comparison: Ammonium Nitrate, Single L 02 o
Phosphate and Potassium Chloride. %:0,1 ¢ o« = I * ® o .
The use of CFF contributes to provide environmental 5“ 0 BT EEEE P'? :8 5 B B B P;
credits to the nutrient recycler. However, for the o1
consumers, extra impact rather than the recycling 02
process hinders the adoption of BBFs or the 03 roduet
decarbonisation accounting. Its use in this case and
application should be further discussed (Fig 2). CClmpact Consumer = CC Impact waste generator @ Overall

There are important uncertainties in the definition of
mineral counterparts and equivalences in the CFF.
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There are important uncertainties in the definition of
mineral counterparts and equivalences in the CFF.



T2.6 Social-LCA

Novafert

* Implementation of S-LCA using a dual approach:

I. Qualitative approach — organization-oriented, based on a qualitative methodology.
This analysis focused on assessing social practices at the company level, including
working conditions, stakeholder engagement, and ethical management.

Il. Quantitative approach — product-oriented, using the PSILCA database. This method
enabled the identification and quantification of potential social risks throughout the
supply chain of the assessed product.

» For the purpose of the analysis, five companies were selected. Three of them are based in
Spain, one in Finland, and one in Poland.

PSILCa (U
Social Evi .
Benefits wtegreted L0 Benefits

o B | —
Positive societal

Sustainability Reduced ecological
outcomes footprint



Results of the S-LCA:

@ Main social and environmental benefits:
I. Job creation in local and rural communities.
Il. Improved working conditions and safety standards at most production sites.
lll. Support for CE through the use of waste as raw materials.
IV. Positive impact on environment and public health by reducing the use of chemical fertilisers.

Novafert

/\ Areas for improvement:
I. Low gender diversity in employment — most workers are men.
Il. Lack of formal stakeholder engagement and limited customer satisfaction monitoring.
Ill. Limited transparency in communication with communities and business partners.
IV. No monitoring of social responsibility among suppliers.
V. Social impacts vary strongly by country, depending on the local economic and social context.

PSILCA database findings:
. Key social risks are related to: fair wages, trade union rights, and natural resource use (water, biomass).
Il. BBFs with higher chemical use (e.g. P11) showed greater social impact.
lll. Country-specific differences are significant:
» Eg. Poland showed high risk for industrial water use,
» Spain had higher risks in terms of fair salaries.



WP2 Conclusions @

Novafert
NOVAFERT WP2 accomplished all the objectives established

A discussion about the environmental impacts has been catalyzed in European Industry and
Academia

The bases for further official PEFCR of alternative fertilisers has been established to product
oriented environmental footprinting

The main methodological choices of the PEFCR-wise method were validated with 13 European
case studies

Further improvements were performed in the Social assessment of the Alternative fertilising

products



Novafert

Thank you!
Open to questions

Jorge Senan-Salinas, PhD
Jorge.senan@uvic.cat
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AU AND @

Novafert
Common conclusions

* Process-oriented and product-oriented LCA analyses are complementary to
reveal the impacts along the alternative fertiilisers from early-stages at research
towards product benchmarking in the market level.

* However, common issues are found in the comparison of their agronomic
performance comparison and translation into LCA functionalities (functional
unit), emissions during the application, and other non-LCA environmental issues,
etc.

* Both projects highlighted the role of social assessment which reveled benefits
and trade-offs in alternative fertilisers. Nonetheless, the complexity, and
existence of multiple methodologies make it difficult to compare among studies.
Social phenomena are complex to quantify.



THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
RESEARCH AND INNOVATION PROGRAMME UNDER GRANT AGREEMENT NO 101000402

XES

SEAYLAND

Business plans and models
for circular fertilizers

IPS Konzalting

Ana-Marija Spicnagel

- . A - - e vy 1 4
g 2 ~Apep @ e
e B e SRl




SEA2LAND project

SEATLAND

SEAMLAND

SEA2LAND is a project based on
developing and adapting
technologies to produce BBFs from
fishery and aquaculture byproducts,
addressing challenges in food
production, climate change, and
waste reuse.

Project coordinator
NEIKER

Framework programme
Horizon 2020
CE-RUR-08-2018-2019-2020:Closing nutrient cycles

Budget
+8.8ME€

Project partners
26 partners from 10 EU countries and CELAC region
(Chile)



Exploring key aspects - focused approach SEATLAND

T o

Starting point Business Business
& go-to planning —— modelling
market




Starting point and go-to-market SEATLAND
Stakeholders attitude

Stakeholders mapping

fal
8E|SWOT analysis
— Brainstorm sessions

L) . o
Choice experiment survey

Go-to-market strategy
Consultations with technical experts
Brainstorm with the fertilizing industry
o« AQro experts' recommendations

I~

Business Model Canvas
Business plans

B THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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Importance of stakeholders attitude SEACLAND

= i1l == g B S K1 e

ES FR BE IT NO EE PT MT HR CH CL

D2.3 Consumer survey — online answer collection

X X X X X 1514

Brainstorm sessions 53 48 21 48 55 57 7 4 34 22 & 357

Survey responses

E:c:g:iiz::‘:;?f;shing 26 7 5 6 46 3 3 2 33 8 5 146
industry)
Everything is connected! - 2,019

I THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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Overview of survey implementation SEAXLAND

* Participants are

* The most are:
- nutrient ratio that fits with crop nutrient
demand,
* hygienically prepared and no

diseases/pests,
* nvutrient release speed

 technical equipme.nt for the application,
* legislative framework

S THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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Overview of survey implementation SEAXLAND

The performed choice experiment indicated that:
= organic matter > form of fertilizer
= price > organic matter
= volume/fertilizer action rate > price

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 4
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Importance of stakeholders attitude SEACXLAND
Long story short...

o There is a growing interest in BBFs as a sustainable agricultural solution.
o Economic, regulatory, and logistical barriers must be addressed.

o Education, knowledge sharing, and collaboration are essential for scaling up BBF adoption.

Forseen focus areas for BBFs development

o Cost-effectiveness - Improve production costs and affordability.

o Regulation - Work towards harmonised EU regulations and cerfification standards.

o Education and Outreach - Build awareness through workshops and practical field trials.

o Collaboration - Strengthen partnerships across sectors (fisheries, agriculture, research, policymakers).

o Market development - Enhance distribution channels and create tailored business models/plans for different
regions.

B THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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Business cases and models SEACLAND

- BIBUsinessIpIansiior 3 types of end-products
- fertiliser production for local use

- fertilisers with high value and effectiveness for _(no‘r local)

- technological services

Types of input fo output
Agricultural fertilizers e Cost

productfion present on the (logistic, transport)
cxlat (conversion) \

Country profile

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020 1 9
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Business plans and models SEAYLAND

g R
BUSINESS MODEL
GET OUTSIDE STAY INSIDE
and falk to customers and do library research
FOCUS ON INPUT FOCUS ON OUTPUT
received in validation to create presentatfion
START LEAN SPEND BIG
and build prototype to optimize the product
CHANGE INITIAL ASSUMPTIONS FORTIFY INITIAL ASSUMPTIONS
to fulfil customer needs with confirmed data
CHASE CUSTOMERS CHASE FUNDING
to get the needed validation to get needed money
LAUNCH BY APPLYING TALK ABOUT what might

custfomer proven processes happen in FUTURE

B THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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Business plans — PRICE DETERMINATION methodology >EACXLAND

1. SUBSTITUTE NUTRIENT :
 using the price of the major nutrients found in BBF for the calculation of profitability
- total BBF price = content of the nutrient in BBF * price single nutrient mineral fertiliser

2. COST:

- Calculation of BBF price based on the cost of production, where the goal is to have a
price that results in an acceptable payback period (PP = 8 years)

« Costs of production taken info account: equipment purchase cost, construction costs,
operating labour, utilities, operating supplies, and administrative costs

* Plant management costs and start-up costs are the costs based on a specific
percentage of the total expenses
v' 2 sub-methods:
The cost of input of raw materials is included and final price contains this cost
The assumption that raw material input is cost-free as the company owns it

B THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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Business plans - LOCATION methodology SEAXLAND

» Two locations of production
 Norway
o ltaly

* o show the impact of different levels of
variable costs:

« Labour,
* Uftilities (electricity, water, gas)

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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PILOTS SEACLLAND

Mollusc and fish b Fish heads, Salmon scraps, food
type of input ¥ fishbones/flesh (frames) PS, Fish viscera Fish sludge Fish sludge (dewatered)
products . waste, tree leaves, ash
and viscera
input quantity 635,00 ton 3.600 ton 70,42 ton 1.698.180 litre 1.700.000,00 litre 1.504 -9.400 t
i i i Foliar fertilizer with amino
. Biochar compost- Protein fraction and . i _ i
fertiliser type . . . Bokashi pellet acid, humic extract, Pelleted fish sludge Organic amendment
composite protein fraction upgraded .
organic matter
BBF quantity 16,584 t 2.958 t 35,75t 292,28 t 1.000,00 t 595.94 -3.724 1
CAPEX (€) 3,456,017.50 10,745,000.00 392,497.66 252,507,500 429,800.00 181.517 - 757.728
OPEX (£€) own input 610,973.67 2,152,405.68 297,408.67 646,044.78 60,183.63 61.309 - 282.986
OPEX (€) purchased input 788,773.67 2,512,405.68 313,978.80 985,680.78 264,183.63 n.a.

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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PILOTS SEACLAND

MARGIN_npm
GROS5 MARGIN_npm | method - purchased
method - own input input NPM PRICE
Adriatic -176.680,96% -228156,16% 20,84 eurfton
Atlantic -724 33% -862,20% PF 156,42 eur/ton, PFu 65,00 eur,/ton
Baltic -24.303,41% -25663,05% 34,09 eur/ton
Cantabrian -B.537,680% -13078,53% 25,59 eurfton
Morth -38,45% -507,74% 43,47 eur/ton
13,69% n.a. 43 48 eurfton
Mediterranean 28,66% n.a. 43 48 eur/ton
36,26% n.a. 43 48 eurfton

Adriatic 41,34% 34,85% 12,46% 12,21% 62 800 eur/ton 73.000 eur/ton
Atlantic 38,23% 34,53% 12, 40% 12,33% PF 2.080 eur/ton, PFu 870 eur,/toniPF 2.300 eur/ton, PFu 955 eur/fton
Baltic 13,97% 13,47% 12,30% 12,45% 9.670 eur/ton 10.150 eur/ton
Cantabrian 32,71% 24,223% 12, 44% 12,47% 3.285 eur/ton 4,550 eur/ton
Morth 46,74% 16,66% 12,29% 12,29% 113 eur/ton 317 eur/ton
26,89% n.a. 12,42% n.a. &5 eur,/ton &5 eur,/ton
Mediterranean 25,22% n.a. 12,19% n.a. 38 eur/ton 38 eur/ton
24,56% n.a. 12,16% n.a. 25 eur,ton 25 eur,/ton
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Business plans — NORTH pilot SEAXLAND

& grénn PRODUCTS NEWS RATQUEST ABOUT Us = Q

Qlodsel
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Business plans - NORTH pilot SEACLAND

v Input: fish sludge
v' Qutput: fish sludge pelleted fertilizer

v" Calculation with both pricing methods
Showing production located in NOR and in ITA

v Calculated with: '
v own raw materials
v purchased raw materials »

N

@ e converor

‘ BELT CONVEYOR
PROCESS GRONN GJDDSEL

ORI
il -

B THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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Business plans — NORTH pilot

Business case results of the nutrient price method:

Net profit before . Return on
o Gross margin | _ Payback
STREAM INPUT BBF PRODUCED Net profit (EBIT) amortization investment . PRICE
(GM) period (PP)
Pelleted fish sludge (FSP) (EBITDA) (rOI)
Norway
purchased input 1.700.000,00 litre 1.000,00 ton/year -223.604,32 -194.979,64 -514,39% -52,03 % -1,92 years | 43,47 eur/t
own input 1.700.000,00 litre 1.000,00 ton/year -19.604,32 9.020,36 -45,10% -4,56% -21,29 years| 43,47 eur/ft
Italy
purchased input 1.700.000,00 litre 1.000,00 ton/year -220.713,63 -192.088,95 -507,74% -51,35% -1,95 years | 43,47 eur/t
own input 1.700.000,00 litre 1.000,00 ton/year -16.713,63 11.911,05 -38,45% -3,89% -25,72 years| 43,47 eur/t

PP - The model calculates the payback period in a way that allows for a negative value as a mathematical result, but not as

areal 'negative year' in practical terms

. Net profit before . Return on Payback
Net profit L. Gross margin | | .
STREAM INPUT BBF PRODUCED (EBIT) amortization (GM) investment period PRICE
Pelleted fish sludge (FSP) (EBITDA) (ROI) (PP)
Norway
purchased input 1.700.000,00 litre | 1.000,00 ton/year | 52.925,68 81.550,36 16,54% 12,31% 8,12 years | 320 eur/t
own input 1.700.000,00 litre | 1.000,00 ton/year | 52.925,68 81.550,36 45,63% 12,31% 8,12 years 116 eur/t
Italy
purchased input 1.700.000,00 litre | 1.000,00 ton/year | 52.816,37 81.441,05 16,66% 12,29% 8,14 years | 317 eur/t
own input 1.700.000,00 litre | 1.000,00 ton/year | 52.816,37 81.441,05 46,74% 12,29% 8,14 years 113 eur/t

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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Nutrient price method gives
negative results

By cost method, BBF price can
be lower when production
plant has its own raw material

BBF price 320 €/t: gross
margin 16,54% - 0,17€ of each
euro of revenue is profit and
0,83€ is attributed to the cost
of goods sold

BBF price 116 €/t: 0,46 € of
each euro of revenue is profit
and 0,54€ is attributed to the
cost of goods sold >
because the revenue is 320
ths € vs 116 ths €

ROI is same with both prices —
12% - every invested euro
pays back as a 0,12€ profit

Payback period - 8 years
takes to recover the cost of
an investment



Business plans — MEDITERRANEAN pilot

SEACXLAND

Inflow

\ Outflow
Liquid permeate permeate
=D =

fish sludge retentate

l retentate melted ice
i %
concentrate
BBF 1:

nutrient rich
concentrate

Solid fraction
of fish sludge

BBF 2:
organic
amendment

waste and operational

chemicals expenses
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Business plans — MEDITERRANEAN pilot SEACXLAND
v Input: dewatered fish sludge

v Output: organic amendment

Inflow

\ Outflow

v Calculation with both pricing methods
v Showing production located in NOR and in ITA

Solid fraction
of fish sludge

v' Calculated with and without savings - cost of
fish waste disposal > 30 €/t

input output produced BBF quantity
v = 1.504 1 sludge > 595,95 ton
v = 3.760 1 sludge - 1.489,86 ton
v = 9.400 1 sludge 2> 3.724,66 ton
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Business plans — MEDITERRANEAN pilot

SEACXLAND

Scaling up of production

input CAPEX OPEX GM(nm price) GM (cm price)
v 8001tfish 181.517,40€  66.97530 € 13,69 % 26,89 %
v 2.000tfish 350.391,80 € 140.602,43 € 28,66 % 2522 %
v 5.0001tfish 757.728,90€ 318.585,62 € 36,26 % 24,56 %

SCALING UP PRODUCTION

__input ROl payback period price - nutrient method
/800tfsh 536% 1867years 4348 €/t p T
v 2.000tfish 1452% 6,89 years 43,48 €/t ).
v 5.000tfish 21,24% 4,71 years 43,48 €/t ).
__nput ROl  payback period price = cost method
v 800tfish 12,42% 8,05 years 65,00 €/t
v 2.000tfish 12,19% 8,20 years 38,00 €/t INPUT OUTPUT
v 5.000tfish 12,16% 8,22 years 25,00 €/t FISH ASESSSE%T
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Business plans — MEDITERRANEAN pilot LLAND

v All business models are only viable under the
4 leads to unsustainable outcomes.

v improves profitability, especially in Italy, by reducing
production costs.

v improves profitability through lower unit costs, and
built-in cost savings make the business financially viable even at smaller
scales.

v and internal resource use are critfical factors for
economic success.

B THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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Business Model Canvas SEACMLAND

What business critical problems do you solve for your
S customerse

*EﬁSﬂE Who are your ideal customers, and how do they make
buying decisions?

%9%, What is your unique value proposition and unfair
advantage?

B THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S HORIZON 2020
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Business Model Canvas can be broken in 3 main segments SEAXLAND

\ ’?} D pll <
v = £

J©

Everything it Everything it
takes to MAKE takes to SELL g&‘t’:rﬁ‘e‘:w:\:
something that thing pay
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Business Model Canvas

SEACXLAND

BMC prepared on 4 levels:

Business Model Canvas for

agricultural producers

Business Model Canvas for the

fisheries/aquaculture sectors

Business Model Canvas for the

fertilizing industry

Business Model Canvas for

technology seller/supplier

9 | [customen

kel & o

behndogy for industriol scols
concsting Fiuh scrop needs

fOc|Fies peocassing woste
3 |Gardening

Farmers - ogficultural progucers
odopting cavanced fechnoioges

Bio-wasle recycling — compornas and

t and

duction nitalives

commaon
wmaﬂmmhcwcm
ar economy contribution

v

Through educetional materials ond
presentafions

Direchly contaching i industnes. biowaite
recycling companies ond local famees

|Government and NGO progrom:
promating wstanabis ogneultus

¢ .}_; REVENUE STREAMS
o7~

BEF produc! soles — dract mevarue from seling herilzsr
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Business Model Canvas - FISHERIES/ AQUACULTURE SEALLAND

—Na
KEY PARTNERS 00 KEY ACTIVITIES é’ VALUE PROPOSITIONS ll I CUSTOMER @ CUSTOMER G@
RELATIONSHIP .~ |SEGMENTS =
Aquaculture industry/fisheries/fish |Logistics/side sireams management New generation of commercial, sustainable
processing plants and saofe biobased biostimulant ingredients  |Sourcing agreements Fertilizer producers (formulators)
Valorizing aquaculture by-products into |for ferfilizers (BBIF)
Technology providers and fertilizers Close collaboration with ferfilizer Wholesalers of fertilizers ingredients
facilitators High guality BBFs ingredients formulator
Regulatory compliance and market Fisheries/Aquaculture companies
Fertilizer producers development BBIF designed for a targeted soil, crops and Personal consultations and loggsﬁcql (producers of by-products)
geo-climatic zone suppoﬂ for farmers
i 4 Collaboration for product awareness : Farmers (users of BBFs, especially
::'r?n:hr:l'::?ﬂ:?sd Froguck iwoudh and adoption f szc_'I»yed t(i;gFt;y-producfs into bio-bosed Co-create solutions with stakeholders organic)
eriilizers S
su flexible del bosed " |Fertilizer processing industry (converts
R&D institutions and policymakers Improve soil health ond support sustaincble -m?:mlwm et by-proo‘upcis into BgBFs} i
farmin
g Research insfitutions and
= Provide eco-friendly alternatives to mineral policymakers
KEY RESOURCES 4 fertilizers CHANNELS 1(?___5 , -
e = Environmental organizations
Recovered nuirients from fish bﬂne, #~ |contribute to the circular economy by B2B
valorizing waste
Recovered nutrients from fish side Collaboration network
|streams
Distibutors and cooporatives
Processing technologies (e.g.. _ '
b.gfeﬁngp, bmsﬁmubnfs’ Onhnte platforms, workshops, and industry
events
Skilled R&D personnel
Direct sales to farmers
Regulafory knowledge.

COST STRUCTURE REVENUE STREAMS

Logistic costs By-products/side streams management

Raw materials and ingredients costs Product selling

Process cosis Partnerships with cooperatives and research institutions
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Conclusions

SEAXLAND

BBFs from by-products offer a sustainable, cost-effective
alternative.

Circular economy: Reduces waste by reusing agricultural
by-products.

BBFs help farmers cut production costs.

Importance of workshops, farm visits and joint projects.
Tailored solutions for different farm sizes.
Ongoing support

Production: Costs for raw materials, infrastructure, and
processing.

Logistics: Distribution, packaging, and shipping.
Investment in new BBF technologies.

The fedilizer indusiry amphosizes sirong customer relofionships to =roure efeckive
adopfion of BBFs ond roximizs their banzfits.

*  Close colloborotion with final cusfomers — Cireot engogement with fomes ensues
proper B&F oppioation and effecfreness.
*  Toilored nurition plans — Cusiomized feriizotion shofegies enhonoe sof ond orog heoif
bosed on gec-cimatio congifions.
*  Llong-term parinerships — Buising stoble reiotionships with formens and food oompanies
fosters fust ong susfoined odopfion.
Erong cwifomer relotionships ore creciol for the ferfiicer industry fo promote BBF

adopfion, opfimize ferilizotion shotegies, ond ensure long-ferm agricufural sustoinabilify.

Customers s=pmenis

The ferfilizer induskry serves diverse cusfomer segrenis to 2rsure BBF adopfion across

varicus agricultural and horicultural s=ckors.
»  Farmers - Crop producern seeidng susioinabls farirodon soiutons.
*»  Hodiculbure —Frut, vegetoble, and omamentsl planf growes berefiing from eco-fnendly
ferilzes.
»  Gardening — Homne ond smolscale gordenars looking for sustoinoble sof ennohment
*  Llocal market — Cocpenofives, numenss, and refalers astibuing B8 o and wem

Targefing thase sagmant; ensures brood BEF adoplion, supporting susioinable farming,

improved soil health and o circular economy.

The ferifzer indusfry genarotes revenve through key acfhdifies that suppaort BBF adoption

and sustainable fadiization procfices.
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SEAXLAND
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Novafert

Business models for alternative fertilisers: experience from the
cases and lighthouses

Daniel de la Nogal
EIT-Food
05/06/2025
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LAB FOR BIORESOURCE RECOVERY
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NOVAFERT LH Replication - INTRODUCTION

D, BT Asayisle ey = Scale
] Teagasc, 6 A range of manure and dairy processing residues Ireland, Nationa
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Novafert

As part of the project, seven flagship initiatives were
selected. From these, the four most promising cases
have been chosen for potential replication. Two of
the discarded cases are already in the
commercialization phase.

It is worth noting that the selection process has been
complex, as the introduction of this type of
alternative fertilizers faces significant challenges due
to the strong presence of major market distributors.

The adoption of alternative fertilizers in the European Union remains relatively limited compared to
conventional mineral fertilizers. As of 2025, organic fertilizers account for less than 5% of the total

fertilizer market in Europe.
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@ Context and Description

Location: Co. Wexford, Ireland

Product/Service: Long-term demonstration and validation of

alternative fertilisers derived from dairy processing sludge

Crops: Perennial ryegrass (for silage)

Main Driver: Need for alternatives to mineral fertilisers to improve soil

health, reduce input costs, and close nutrient loops with locally

available organic resources

TRL: Pilot / demonstration (applied research at farm scale)

This lighthouse project explores the practical, economic, and (2] Business Channels

environmental viability of using dairy processing sludge as an Direct demonstration and dissemination to farmers, researchers,

alternative fertiliser to replace conventional mineral fertilisers (e.g. advisors and policymakers

ammonium nitrate, superphosphate, muriate of potash) Field events and knowledge transfer activities on agronomic,
environmental and economic benefits
Collaborations with dairy processors for nutrient management
solutions
Potential service provision model for sludge valorisation in
partnership with local dairy processing plants
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NOVAFERT LH TEAGASC

3] Customer Relationship Approach
Evidence-based knowledge transfer - demonstration plots, N ovafe I't

agronomic trials, scientific studies

Participatory engagement - involving farmers and advisors in
evaluation

On-farm practical demonstration - showing the application
methods and effects in real-life farm settings

Technical advisory support - guidance on application, nutrient
management and compliance

4] Key Partnerships

Dairy processors - source of sludge

Farmers - end users and validators

Research institutions and universities - scientific analysis and
validation

Advisory services (Teagasc’s advisory network) - knowledge
transfer and upscaling

Regulators (Department of Agriculture, Environmental
Authorities) - policy alignment and regulatory acceptance
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NOVAFERT LH TEAGASC

@ Supporting Activities

Management: planning and operation of trials, stakeholder
coordination

Research and development: nutrient analysis, soil health
monitoring, product optimisation

Marketing and dissemination: farmer events, publications, training.
Infrastructure management: application machinery, plots, analysis
facilities

Policy and regulatory engagement: compliance with fertiliser and
waste regulations

Novafert

@ Market Penetration Strategies

Targeting localised systems close to dairy processors - due to
transport cost limitations

Promoting cost savings and soil health benefits > documented
€164/ha savings vs mineral fertilisers

Providing long-term data on agronomic performance and
environmental impact

Engagement with policymakers - aligning with climate action
plans and nutrient management regulations

Funded by the
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NOVAFERT LH TEAGASC

@ IP Strategy
Patents: Not applicable (generic concept and practice)

Trademarks: Not likely relevant

Design protection: Possible for bespoke spreading/application systems
or decision-support tools

The lighthouse model focuses more on knowledge generation,
demonstration and scaling through adoption rather than proprietary
product development

Funded by the
European Union
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Scalability and Replicability
Conditions for replication:
Access to a local source of nutrient-rich organic materials

Suitable agronomic systems (e.g. grasslands, forage production) where
nutrients can be efficiently utilised

Availability of spreading technology adapted for low-emission and
targeted application

Willingness of farmers and local advisors to participate in
demonstration activities

Key stakeholders for replication:

Dairy processors

Farmers and farm advisors

Research and extension organisations

Regulatory bodies

Infrastructure needs:

Real-life farming sites

Machinery for fertiliser application and crop harvesting

Laboratory capacity for nutrient and soil health analysis



NOVAFERT Integration with EIT Food Acceleration @
Programmes (Seedbed & FAN)

Seedbed Incubator

The EIT Food Seedbed Incubator is a 6-month, equity-free programme designed to validate

the commercial potential of Europe's most promising IP-backed innovations.

*Applicability to TEAGASC Model: While the TEAGASC demonstration is not a startup per se, .

the programme's focus on bridging the gap between academic research and practical ert FOOS:’
applications aligns well with TEAGASC's objectives. Participation could facilitate market EEDBED
validation and stakeholder engagement for the alternative fertiliser model.

Novafert

Food Accelerator Network (FAN)

The EIT Food Accelerator Network (FAN) is a 2-3 month, theme-based programme delivered
through six innovation hubs across Europe. It supports startups and innovators in scaling their
solutions and accessing a broad network of industry partners.

*Applicability to TEAGASC Model: Engagement with FAN could provide TEAGASC with
opportunities to collaborate with startups focusing on nutrient recycling and sustainable
agriculture, potentially leading to joint ventures or technology transfers that enhance the
scalability of the alternative fertiliser model.

Funded by the
European Union
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& Preliminary replicability analysis across Europe @

The potential for replicating the TEAGASC alternative fertiliser model varies across European regions,
influenced by factors such as dairy industry presence, regulatory frameworks, and agricultural practices Novafe I't

High Replicability Regions

Ireland: As the origin of the TEAGASC model, Ireland's strong dairy industry and supportive regulatory
environment make it an ideal candidate for replication and further development

Netherlands: With a significant dairy sector and advanced agricultural practices, the Netherlands presents a
conducive environment for adopting alternative fertiliser models. The country's focus on circular economy
initiatives further supports this potential

Denmark: Denmark's commitment to sustainable agriculture and its robust dairy industry make it a promising
region for implementing the TEAGASC model

Funded by the
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& Preliminary replicability analysis across Europe @

Novafert

Moderate Replicability Regions

Germany: While Germany has a substantial dairy sector,
regional variations in regulations and agricultural
practices may influence the replicability of the model
France: France's diverse agricultural landscape offers
opportunities for adoption, particularly in regions with
intensive dairy farming

Low Replicability Regions

Southern Europe (e.g., Spain, Italy, Greece): These
regions have less intensive dairy industries and different
climatic conditions, which may limit the applicability of
the TEAGASC model without significant adaptations.

Funded by the
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TEAGASC conclusion @

Novafert

The TEAGASC lighthouse demonstration is a replicable and adaptable model aimed at
validating and promoting alternative fertilisers from local organic sources. By combining
scientific research, demonstration and farmer engagement, the model facilitates market

adoption while generating essential knowledge for upscaling circular nutrient use solutions
in agriculture.

RN Funded by the
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AU BIOAZUL
1) Context and Description

Location: Algarrobo, Malaga, Andalusia, Spain Novafe I't
Products/Service: Reclaimed water used for fertigation (nutrient-rich municipal wastewater effluent)

Main crops: Avocado, Mango, Passion Fruit, Dragon Fruit
Main driver: Water scarcity + Fertiliser use reduction + Environmental protection
TRL: 9 (market-ready technology)

NOVAFERT LH Axarquia Sostenible (BIOAZUL) @

2] Business Channels
Direct provision of reclaimed water for fertigation to local farms.

<A Axakquia Partnerships with irrigation communities.

£ SOSTE'NIbIE‘ Pilot and demonstration services to showcase benefits for potential adopters.
Public-private collaborations with municipalities and WWTP operators.
Potential future channel: sale of "ready-to-use" fertiliser-enriched reclaimed water or
service bundles.

Funded by the
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NOVAFERT LH Axarquia Sostenible (BIOAZUL) @

3

Customer Relationship Approach

Novafert

Trust and safety focused - addressing public concerns about reclaimed water

Demonstration and communication - guided visits, technical datasheets, showcasing food safety and crop benefits
Co-creation and participative monitoring - involving farmers and other stakeholders directly in testing

Technical support = irrigation system advice, monitoring solutions

4

Key Partnerships

Municipal authorities and wastewater treatment plants (WWTP) - source of raw material
Farmers and irrigation communities - end-users and co-developers

Technology providers (e.g. sensors, DSS) - smart irrigation management, energy savers...
Regulatory bodies and health authorities > compliance and risk management

R&D and EU-funded projects (NOVAFERT, P2GreeN) - innovation and dissemination

Funded by the
European Union



NOVAFERT LH Axarquia Sostenible (BIOAZUL)

(5] Supporting Activities Novafert

Management: project and stakeholder coordination, regulatory compliance management
Marketing: raising awareness, public acceptance campaigns, benefits communication

R&D: nutrient management optimisation, fertigation impact assessment
Technical services: design, installation and operation of tertiary treatments and irrigation infrastructure

Policy engagement: contribute to regulations harmonisation and local policy development

6| Market Penetration Strategies
Policy leverage: Using new EU Directives and national legislation (RD 1085/2024) as market

enablers

Target water-stressed areas — replicability where water scarcity is severe

Promotion of economic and environmental benefits > lower fertiliser cost, secure water source
Pilot & scale approach - local demonstration + gradual scale-up

Cooperative schemes - through irrigation communities and municipal partnerships

Funded by the
European Union




NOVAFERT LH Axarquia Sostenible (BIOAZUL)

7] IP Strategy

Patents: Not a priority (process and concept mainly public and replicable) Novafert
Trademarks: Possible for commercialised reclaimed water services or nutrient water product

Design protection: For decision-support tools or bespoke fertigation system design

The Axarquia Business Model

Ayar b

g L ety
o |
8] Scalability and Replicability

Conditions: Key stakeholders for replication:
Proximity to WWTP Municipalities
Investment in tertiary treatment and distribution WWTP operators
Willingness of farmers and irrigation communities Farmer associations
Supportive regulatory environment Regional authorities

Funded by the
European Union




NOVAFERT Integration with EIT Food Acceleration

Programmes (Seedbed & FAN)

@ seedbed Incubator (pre-seed stage)

Fit for BIOAZUL / Axarquia Sostenible model: PARTIAL (at early
replication stage)

Seedbed focuses on turning innovative ideas into market-validated
propositions. Since BIOAZUL already has a mature lighthouse and
operational system (TRL 9), the core model itself is beyond Seedbed
scope.

However, Seedbed could be highly useful in regions where replication
is at ideation/early stage:

*New stakeholders (e.g., WWTP operators + farmer groups) could
jointly develop business cases in new regions.

Startups could emerge around local service provision (e.g., nutrient
water management as a service, tech add-ons).

Seedbed relevance - for new market entry, localisation and tailoring
to specific geographies.

£ Suggested pathway:

Novafert

@ Food Accelerator Network (FAN) (growth/scale stage)
Fit for BIOAZUL / Axarquia Sostenible model: STRONG (for scaling in
water-scarce regions)
FAN is ideal to scale validated businesses with market traction:
*BIOAZUL could use FAN to:
* Develop a pan-European commercialisation and scaling plan.
* Establish strategic partnerships with food sector players and
municipalities.
*  Build capacity and get mentorship on scaling up reclaimed
water solutions in food production.
* Address public perception, regulatory marketing and scaling
challenges (key barriers identified).
FAN relevance - for scale-up, market reach and business consolidation
in multiple EU markets.

sSeedbed (where new areas need localised models and stakeholder engagement) — e.g. regions in Northern Europe with no

reclaimed water services yet.

*FAN (where mature solutions can be commercialised and scaled up) — e.g. Southern Europe + other water-scarce areas.

Funded by the
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& Preliminary replicability analysis across Europe

@ Southern Europe (VERY HIGH replicability) N ovafe rt

Countries: Spain (other regions), Italy, Greece, Portugal
Why:

*High water scarcity

*Sub-tropical and Mediterranean crops

*Growing pressure on freshwater resources

*Farmers familiar with fertigation

Replication enablers:

*Existing WWTP infrastructure

*Need for circular water reuse policies (EU alignment) @ Eastern Europe (MEDIUM replicability)

Countries: Bulgaria, Romania, Hungary

Why:

*Agriculture + water stress combination (summer
droughts)

*Lower acceptance and limited tertiary treatment capacity
Replication enablers:

*EU funding possibilities

*Growing need for sustainable water use in agriculture
Barriers:

*Less developed water reuse culture

Funded by the
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& Preliminary replicability analysis across Europe

(3] Northern and Western Europe (LOW to MEDIUM replicability)

Countries: Netherlands, Belgium, Denmark, Germany, UK N Ovafe rt
Why:

Generally higher water availability - lower immediate need

Strong environmental regulations = possible niche adoption in specific

areas (e.g. greenhouse horticulture, dry summers)

Replication enablers:
Innovation-friendly markets

a4 i
Strong public and private cooperation models j
Barriers: i
Public perception o lp
Regulatory and market acceptance § - : ‘ ] )
e ' (4] South-Eastern and Mediterranean border regions
;?:4;“; (HIGH replicability in the mid-term)
. v Countries: Cyprus, Malta, Southern France, coastal
= W ia. .. Croatia
T ey . Why:
‘}S\JQ‘ T k‘!‘ . ' Extreme water stress + growing pressure for alternative
o . '% water sources
: i MR EU support and legislation (reuse targets)
S 5 Replication enablers:

EU Water Reuse regulation + national policies
High need for diversification of water sources

Funded by the
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AXARQUIA conclusion @

Novafert

The Axarquia Sostenible model demonstrates high potential for replication, particularly in
Southern Europe where water scarcity and agricultural demands align closely with the
model's benefits. Eastern Europe presents opportunities with appropriate investments in
infrastructure. Western and Central Europe can adopt the model in regions facing localized
water stress, leveraging existing facilities. Northern Europe, while less in need, may consider
implementation for environmental sustainability goals.

RN Funded by the
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NOVAFERT LH UVIC and FERTINAGRO (Blood Hydrolysate Fertilisers) @

Novafert

1] Context and Description
Location: Spain (Catalonia)
Products/Service: ‘
Production and application of blood hydrolysate-based fertilisers (Superbia, S Beta
Superaminopot, Superaminophos-K) derived from animal by-products uvic
(industrial waste from the meat industry) in liquid and solid formulations. UNNERSITAT CENTRAL DF GATALUA
Application:
Can be used across all crop types via fertigation. Demonstrated reduction of
mineral fertiliser use and improved crop performance. FERTINAG&Q
Main driver: =e=w=l = =

Valorisation of animal by-products, reduction of mineral fertiliser
dependence, improved soil health and increased crop productivity/quality.
TRL: 8-9 (Products commercially available in Spain, pending EU recognition
for CMC inclusion)

Funded by the
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NOVAFERT LH UVIC and FERTINAGRO (Blood Hydrolysate Fertilisers)
Novafert

2] Business Channels

*Direct sale of fertilisers (liquid and solid) - to
farmers, cooperatives, and distributors.

*Integration with mineral fertilisers - hybrid
formulations.

*Partnerships with irrigation and fertigation solution
providers - integrated use.

*Demonstration projects and trials - to validate
performance and raise awareness. 3] Customer Relationship Approach

*Agro-retail distribution and agronomy advisory *Technical support and agronomic advisory services - dosage,
channels. application timing and crop adaptation.

*Demonstration and trials - to prove benefits in productivity
and harvest quality.

*Training and awareness raising - to overcome regulatory and
acceptance challenges (especially use of animal by-products).
*Relationship with distributors and cooperatives - trusted
local intermediaries.

Funded by the
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NOVAFERT LH UVIC and FERTINAGRO (Blood Hydrolysate Fertilisers)
4] Key Partnerships Novafert

Meat processing industry - source of raw material (blood)
Farmers and cooperatives - end users

Agricultural distributors and retailers - sales channel

R&D partners (UVIC and others) - for validation and development
Regulatory authorities - to ensure compliance and support CMC
inclusion process

S ) Supporting Activities

Management: Sourcing, processing and logistics of blood hydrolysate
fertilisers

Marketing and awareness: Promotion to end users and intermediaries.
R&D: Optimization of formulations and validation across crops and
regions

Infrastructure management: Operating ABP (Animal By Product)
processing facilities

Policy and regulatory engagement: CMC (Component Material
Categories) recognition and market acceptance

Funded by the
European Union




NOVAFERT LH UVIC and FERTINAGRO (Blood Hydrolysate Fertilisers) @
Novafert

é | Market Penetration Strategies
Policy leverage: Inclusion of blood hydrolysate in EU
Fertilising Products Regulation (CMC 10 processing
ongoing)
Promotion of economic and agronomic benefits:
Fertiliser cost savings
Yield increases and improved harvest quality.
Targeting intensive and high-value crop segments:
Where quality impacts and premium categories bring
higher returns
Building farmer trust and acceptance:
Addressing concerns on ABP use through trials and
food safety demonstrations

S| Supporting Activities

Management: Sourcing, processing and logistics of blood
hydrolysate fertilisers

Marketing and awareness: Promotion to end users and
intermediaries

R&D: Optimisation of formulations and validation across crops
and regions

Infrastructure management: Operating ABP processing facilities
Policy and regulatory engagement: CMC recognition and
market acceptance

Funded by the
European Union




NOVAFERT LH UVIC and FERTINAGRO (Blood Hydrolysate Fertilisers) @

7] Scalability and Replicability
Conditions for replication: Novafert
Proximity to meat processing facilities - fresh blood cannot be stored or transported long distances
Sufficient supply of raw material = industrial scale operation needed for profitability

Suitable agronomic and market conditions = high-value crops benefit most

Regulatory alignment - ABP acceptance and safety demonstration

Key stakeholders:

Meat processors

Farmers and cooperatives o’
Fertiliser distributors X\
Regulators and policy makers
Infrastructure needs:

ABP processing facility with acid handling, reactors and heat supply
Qualified technical staff

Distribution and sales infrastructure

8 IP Strategy
Patents: Not specified. Possible for
processing technologies
Trademarks: Product brands (Superbia,
Superaminopot, Superaminophos-K)
Funded by the Design protection: Possible for product
European Union formulations and combined products




NOVAFERT Integration with EIT Food Acceleration Programmes (Seedbed & FAN)

Seedbed Incubator (pre-seed / early stage)
Suitability: Moderate to high (for new regional markets and regulatory readiness) N Ovafe rt
The product and model are already commercialised in Spain but are not yet fully validated across Europe due to regulatory restrictions on the
use of blood-based fertilisers (not yet part of EU recognised CMCs)
Seedbed is relevant in new EU countries and regions to:

Validate market needs and acceptance in different agricultural systems

Work with stakeholders (farmers, cooperatives, distributors) to co-design suitable fertilisation strategies

Navigate local/national regulatory and market frameworks in preparation for the full EU CMC approval
Seedbed relevance - Early market validation and regulatory readiness for new EU markets

Food Accelerator Network (FAN) (growth/scale stage)
Suitability: Very High (for scale-up post regulatory approval)
Once EU-wide regulatory approval is granted (when blood hydrolysate is officially recognised as a CMC), this model becomes a ready-to-
scale business
FAN can support:
Pan-European market entry strategy across high-value crop sectors
Building commercial partnerships with fertiliser distributors, cooperatives and retailers
Large scale demonstration and awareness-raising campaigns
Overcoming public and buyer acceptance challenges (linked to ABP origin) through education and agronomic evidence
FAN relevance - Scale-up, market expansion and demand generation across Europe

Funded by the
European Union




& Preliminary replicability analysis across Europe

 High Replicability Potential

Spain, France, Germany, Netherlands

*All have significant meat processing industries and existing ABP handling infrastructure.
*Modern agricultural sectors with intensive farming and fertigation practices.

Circular economy and nutrient recycling are priorities in agricultural policy.

Drivers:

 Strong supply of raw material (blood).

 High-value crop segments.

 Good regulatory alignment (once CMC recognition is granted).

 Advanced fertilisation markets open to innovative solutions.

@ Moderate Replicability Potential
Poland, Denmark, Italy
Presence of meat processing sector but:
More fragmented supply chains
Possible challenges linked to ABP perception
In Italy, variability in farm structure and practices (northern intensive vs southern less
intensive farming)
Drivers and Barriers:
 Possible local raw material availability
 Advanced horticulture in parts (e.g. Denmark, Northern Italy)
X Potential resistance to ABP use in fresh produce sectors
X Distance from slaughterhouses to application sites may be limiting

Funded by the
European Union
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@ Low Replicability Potential

Eastern and Southern Europe (e.g. Greece, Bulgaria, Romania)
Smaller meat processing industries

Less advanced fertigation and intensive agriculture sectors
Regulatory and public acceptance barriers likely higher

Drivers and Barriers:

¥ Limited raw material

X Lower intensity agriculture

X Greater acceptance challenges



NOVAFERT LH UVIC and FERTINAGRO conclusion @
Novafert

The UVIC & FERTINAGRO model has strong scale-up potential in countries with intensive
agriculture and strong meat industries.
EITFOOD and their programs as FAN will be key post-regulatory approval for rapid European
scaling, while Seedbed can support market validation in regions with more complex
acceptance or logistical challenges.

Funded by the
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NOVAFERT LH LUKE - Pirtea Porsas | O @

| e
LUNRE Novafert

1) Context and Description

Location: Vehmaa, Southwest Finland

Climatic zone: Boreal — avg. temp 6.2 °C, rainfall 675 mm

Model: On-farm anaerobic digestion (AD) of pig slurry; separation of solid and liquid
fractions. Liquid fraction is used as a replacement for mineral nitrogen fertilisers,
applied via a low-emission pipeline-based umbilical slurry spreading system.

Crops: Mainly cereals (barley, spring wheat, rye, winter wheat)

TRL: 8-9 (mature implementation, operating at scale with logistical infrastructure)

2] Business Channels

Direct use on shareholder fields (400-500 ha via slurry pipelines) :
Umbilical slurry spreading technology replacing heavy machinery Finisndis
Future potential: provision of fertiliser services to neighbouring farms (if permitted) ah

Funded by the
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NOVAFERT LH LUKE - Pirtea Porsas

3] Customer Relationship Approach

Internal use model: manure is valorised on fields owned by shareholders

Efficient logistics: reduced need for tankers; integrated infrastructure

Transparency and trust: enabled by traceable manure management and environmental benefit

Novafert

4] Key Partnerships

Farm shareholders - own the land and benefit from nutrient application
Technology providers - digesters, slurry separators, pipelines, methane recovery
Municipalities and landowners - pipeline access permissions

Policy makers and environmental regulators - nitrate directive compliance and CAP support schemes

Funded by the
European Union




NOVAFERT LH LUKE - Pirtea Porsas

(5] Supporting Activities 6
Manure separation and treatment: digester, storage tanks,

pumps

Infrastructure management: deep-buried pipelines, outlets,
methane recovery

Nutrient application logistics: optimised via fixed infrastructure
R&D and optimisation: improving separation ratios, nutrient

efficiency

Sustainability monitoring: tracking GHG savings and fertiliser

substitution

Market Penetration Strategies

nutrient delivery

access rights and regulations

replication

7] IP Strategy

This is more an infrastructure and operations model than a product innovation. Therefore:

Patents: Not directly applicable

Know-how: Valuable operational knowledge (separation, slurry handling, pipeline logistics)

Design protection: Could apply to bespoke spreading system layouts

Funded by the
European Union
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Optimise logistics and infrastructure for low-traffic, low-loss

Promote methane recovery and substitution of fossil energy
Highlight compliance with nitrate limits through nutrient

management precision
Extend services to nearby farms or cooperatives, contingent on

Use sustainability and fuel savings as a selling point for



NOVAFERT LH LUKE - Pirtea Porsas @

Novafert

8] Scalability and Replicability

Conditions for replication:

Access to sufficient manure and methane usage on-site

Availability of land for pipelines or agreement with neighbours/municipalities
Capital investment ability (pipeline: €50,000/km)

Medium to large-scale operations (economies of scale needed)

Key stakeholders for replication:

Farmers or cooperatives with significant livestock

Municipalities (permits for pipeline crossing)

Technology suppliers and agricultural engineers

Environmental authorities (regulation of nitrate, GHG credits, CAP alignment)
Infrastructure requirements:

Anaerobic digester and storage tanks

Manure separation system

Subsurface slurry pipeline with multiple outlets

Methane utilisation system (CHP, heating, or fuel)

Funded by the
European Union




NOVAFERT Integration with EIT Food Acceleration Programmes (Seedbed & FAN)
Novafert

Seedbed Incubator (Pre-seed / Early Stage)

Suitability: Moderate to High

While the core infrastructure of Pirtea Porsas Ltd is already established, the Seedbed Incubator can support:

Validation of market need: Assessing the demand for similar manure valorisation systems in other regions

Stakeholder engagement: Engaging with local farmers, municipalities, and regulators to understand regional

needs and constraints

Business model adaptation: Tailoring the existing model to fit different regional contexts, considering

variations in livestock density, land availability, and regulatory environments 4y

Food Accelerator Network (FAN) (Growth/Scale Stage)

Suitability: Very High

The FAN programme can facilitate:

Scaling up operations: Expanding the model to other regions or countries with similar agricultural profiles
Commercial partnerships: Connecting with technology providers, agricultural cooperatives, and energy
companies for collaborative ventures

Policy advocacy: Engaging with policymakers to promote supportive regulations for circular economy
initiatives in agriculture

Funded by the
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& Preliminary replicability analysis across Europe

High Replicability: Novafert
*Denmark, Netherlands, Germany: These countries have intensive livestock farming, existing biogas infrastructure, and
supportive policies for renewable energy and nutrient recycling.

Moderate Replicability:

*France, Poland, Belgium: Regions with significant livestock sectors but may require additional investment in
infrastructure and regulatory adjustments.

Low Replicability:

*Southern and Eastern Europe (e.g., Greece, Romania, Bulgaria): Challenges include lower livestock densities, limited
infrastructure, and varying regulatory frameworks.

Key Factors Influencing Replicability:

*Availability of feedstock: Sufficient quantities of manure or organic waste are essential.

*Infrastructure investment: Capital for anaerobic digesters, separation units, and pipeline systems.

*Regulatory environment: Policies supporting nutrient recycling, renewable energy, and sustainable agriculture.
*Stakeholder engagement: Collaboration with farmers, municipalities, and technology providers.

Funded by the
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NOVAFERT LH LUKE - Pirtea Porsas conclusion
Novafert

Pirtea Porsas Ltd offers a mature, climate-resilient circular business model built around
manure valorisation, nutrient efficiency, and emission reduction. While the model requires
significant infrastructure investment and logistical coordination, it demonstrates strong
benefits in terms of compliance, GHG reduction and operational sustainability — particularly in
livestock-intensive regions.
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ADVANCING CIRCULAR FERTILISERS:
SOLUTIONS FOR A SUSTAINABLE
AGRICULTURE

Thank you for joining us!

Advancing Circular Fertilisers: Solutions for a Sustainable Agriculture | 5 June #EUGREENWEEK




Novafert

Advancing circular fertilisers: solutions for a
sustainable agriculture

Pilar Zapata Aranda
BIOAZUL S.1.

Engaging stakeholders for regional action: overcoming
barriers to circular fertilisers adoption

5% June 2025, The Square, Brussels
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Stakeholder engagement Novafert

What does the term “stakeholder engagement” refer to?

A structured and inclusive process to
involve all relevant actors—researchers,
practitioners, policymakers, industry, and
civil society—across the project lifecycle,
ensuring that diverse perspectives
enhance the relevance, uptake, and long-
term impact of the project outcomes.

NOVAFERT Final Event, June 5%, Brussels
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Stakeholder engagement Novafert

What does “stakeholder engagement” refer to in the context of NOVAFERT project?

Objective:
Build lasting, cross-sectoral connections to promote the use and uptake of alternative fertilisers.
Key Actions:

* Create a Multi-Actor Network

Farmers, experts, producers, water operators, advisors, consumers, authorities, researchers, and NGOs.
e Establish Regional Working Groups

Consortium members collaborate locally to implement and disseminate project activities.
* Promote Cross-Border Exchange

Meetings between regional actors from different countries to share lessons learned and success
stories.

* Encourage Long-Term Knowledge Flow

Sustained interaction between research, innovation, civil society, and public authorities—beyond the

project duration.
NOVAFERT Final Event, June 5%, Brussels
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Activities foreseen in NOVAFERT project

Overall Objectives:

* Foster uptake of alternative fertilisers by engaging key stakeholders (local to EU level).

* Create synergies with Operational Groups, Thematic Networks, Focus Groups, and other EU/national
initiatives.

* Ensure sustainable exploitation of project outcomes beyond its duration.
* Promote NOVAFERT during its full lifespan and widely disseminate results.

Expected Outcomes:

* Increased adoption of alternative fertilising products.
e Strengthened regional and EU-wide networks.

* Replicable co-creation methodologies.

e Greater visibility and usability of NOVAFERT results.

* Long-term sustainability through synergy-building and knowledge transfer.

NOVAFERT Final Event, June 5%, Brussels
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Activities foreseen in NOVAFERT project

C"b /,ﬁ Key Activities:

» Stakeholder Mapping and consultation:
 Map and analyse stakeholders: farmers, advisors, industry, authorities, civil society, etc.
* Define tailored engagement strategies.

* Regional Working Groups (RWGs):
» Establish 7 RWGs (1 RWG/region) across Europe to support the Regional Action Plan co-creation.
* Establish links with existing initiatives.

* Participatory regional workshops:
* Organise 3 workshops/region.
e Raise awareness, build knowledge, co-create solutions.

* International workshops
* Organise 4 workshops on key themes (LCA, policy, innovation, etc.).

* Leverage platforms like ESNI, ManuREsource, ESPC.

NOVAFERT Final Event, June 5%, Brussels
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Regional Working Groups

QDS A Regional Working Group (RWG) is a collaborative team, comprised of different types of stakeholders, that
focuses on addressing issues within a specific geographic area. These groups aim to share information,
develop strategies, and coordinate actions related to a particular topic or project.

. \37*

Key Features:

* Collaboration: They bring together diverse perspectives and expertise to tackle regional challenges.
e Coordination: They facilitate communication and alignment among different stakeholders.

* Action-Oriented: They aim to translate discussions and plans into concrete actions.

RWG structure and composition:

Based on the Quadruple Helix Model:

Science | Policy | % Industry | £ Society

This approach ensures co-creation with end-users and boosts innovation acceptance.

Each RWG tailors participation to local contexts and relevant nutrient sources, ensuring balanced
representation across the four helixes.
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Quadruple Helix Model of Innovation

Private

Companies sector

Business associations

Academic
Universities sector

Technology centres
Research centres

N7
Novafert

Public administration at
local, regional, national
and international level

Associations
Foundations
NGOs
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NOVAFERT Regions and associated waste streams é

7 Regional Working Groups ~ N | Bio-waste
6 waste streams: Flanders (Belgium_):
* Wastewater

ﬁ
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Stakeholder engagement
Main activities with the RWG: SWOT and PEST

What is a SWOT Analysis?

SWOT stands for Strengths, Weaknesses, Opportunities, and
Threats.

It is a strategic planning tool used to:

* Identify internal and external factors that can impact a
project, business, or initiative.

 Support decision-making by highlighting areas of
advantage, potential improvement, external opportunities,
and possible risks.

Internal origin
(attributes of the organization)

gin

(attributes of the environment)

External ori

<7
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Helpful Harmful

to achieving the objective to achieving the objective

Strengths Weaknesses

Opportunities Threats
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Main activities with the RWG: SWOT and PEST

= In the context of NOVAFERT, the SWOT Analysis is a strategic tool used to evaluate regional conditions for
& @ the development and implementation of alternative fertilising products.

. It helps identify:

Internal factors: related to the regional capacities, actors, and structures.

External factors: linked to the regulatory, economic, social, and technological environment.
Internal Factors:
e Strengths: Regional advantages that support the adoption of alternative fertilisers.
@ * Weaknesses: Internal limitations or gaps within the region that hinder implementation.
External Factors:
@ e Opportunities: External drivers that can accelerate innovation and market uptake.
* Threats: Risks or barriers from the broader context (e.g. regulation, market resistance).

SWOT results feed into the Regional Strategic Action Plans (RSAPs) and support stakeholder engagement
through the Regional Working Groups (RWGs).

NOVAFERT Final Event, June 5%, Brussels
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Main activities with the RWG: SWOT and PEST

Objective:

To identify regional success factors and barriers for the adoption of alternative fertilising products, focusing on:
* Economic context.
* Research & innovation potential.
* Market readiness and uptake.

Approach:

e Based on regional analyses covering legal, economic, social, environmental, and technological aspects.
 Combined with a PEST analysis (Political, Economic, Social, Technological) to assess external conditions.
Process:

e Attributes for each SWOT quadrant were co-developed with RWG members.
e Each attribute was scored from 1 to 5 based on relevance.
* Results were visualised using radar (spider) charts for each region and SRM (Secondary Raw Material).
* Tool developed to ensure consistency and comparability across regions.
Added Value:

e Mix of qualitative and quantitative evaluation.
* Promotes evidence-based strategic planning for RSAPs.
* Ensures inclusion of local perspectives through RWG participation.
NOVAFERT Final Event, June 5%, Brussels



Stakeholder engagement
Main activities with the RWG: SWOT and PEST

Scoring | Scoring | Scoring
No i::-lngths Explanation for sewagJ for animal for
sludge manure | digestate
In Poland, sewage =ludge. digestate, and
animal manure are available in the market.
Poland has a well-developed wastawater
treatment sector, which translates into the
1 |Awailability on [availability of sewage sludge. Animal manure 3 4 1
[the markat iz commanly used in agriculture in Poland,
particularhy in cereal crops and animal
husbandry
Drigestate, is also available in Poland, but on
3 smaller scale
The price of fertilizers from secondary
sources such as sswage sludge, anima
2 |Prica manure and dig E-sta:\e_ in _F':-_Ian::l_is relatively g 2 3
low. The most expensive is fertilizer made
from animal manure, followed by digestats
and sewage sludge
The application of fertilizers derived from
3 [Eaze of sawage sludge, digestate and animal manure 4 4 4
lBpplication iz relatively sasy in Poland and does not
require advanced techmology
4 :;Dw . Processing costs are low for manure as 1 g 1
g opposed to sewage sludge and digestate
lcosts
From & legislative standpaint, the application
Ut of fert iszers -:Ig"rved from sawage ani'na!
5 ctandpoint manure is straightforward in Poland, unlike 1 & 1
digestate and sewage sludge, where the
proceduras are complicated
Fertilizers from sewage sludge, digestate and
animal manure anrich the soil by enhancing
A [oil health its nutrient content and improving microbial 4 c c
[improvement |activity. They contain beneficial
microorganisms, increase nutrient availability
and enhance soil structure

Strengths matrix for South-East Poland region
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Strengths and weaknesses radar diagrams for South-East Poland region
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Main activities with the RWG: SWOT and PEST

What is a PEST Analysis?
PEST stands for Political, Economic, Social, and Technological factors.

It is a widely used tool to assess external macro-environmental factors that can influence the success of innovations
— in this case, alternative fertilisers in agriculture.

It complements SWOT analysis and supports strategic planning in each region.

The PEST analysis was developed in collaboration with RWGs and tailored to each region’s context to support Region
Specific Action Plan (RSAP) development.

POLITICAL ECONOMIC SOCIAL TECHNOLOGICAL
FACTORS FACTORS FACTORS FACTORS

P ES T

ANALYSIS
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Link between SWOT and PEST analyses

In order to develop the PEST analysis, the SWOT attributes were grouped into two main categories:

Barriers to alternative fertilisers production and usage, described based on the weaknesses and threats
from the SWOT.

/’ from the SWOT.

77’
These Barriers and Drivers were then further classified into four categories (the PEST dimensions):

Drivers of alternative fertilisers production and usage, described based on the strengths and opportunities
®

* P —Political: Regulations, policies, trade laws, and political stability.

e E - Economic: Growth rates, inflation, unemployment, market trends.

e S -—Social: Cultural factors, education, lifestyle, consumer behaviour.
 T-Technological: Innovation, R&D activity, access to and adoption of new technologies.

This process allowed the construction of the PEST analysis based on real, regional insights gathered through the SWOT.
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Main activities with the RWG: Regional Specific Action Plan (RSAP)

What is an Action Plan?

A structured document defining objectives, results, and actions to foster, in the case of NOVAFERT project, the use of
alternative fertilisers from 6 waste streams in 7 EU regions.

7 Regional Specific Action Plans have been developed (one per target EU region).

They include concrete, region-specific actions to overcome barriers and promote the use of alternative
fertilisers in agriculture.

Based on:

* NOVAFERT regional analyses.

* Collaboration within the NOVAFERT consortium.
*  Work of the Regional Working Groups.

e Participatory workshops.

Aim to transfer lessons learned across regions to boost the uptake of alternative fertilisers EU-wide.
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Main activities with the RWG: Regional Specific Action Plan (RSAP)

The RSAPs are structured according to the priority areas
set out in the General Action Plan (GAP).

The GAP is structured in 3 different levels:

e GENERAL OBJECTIVE (GOAL). The main goal of the
project in line with the "longer vision" of the topic.

1. General Goal: Demonstrate the technical, economic,
and environmental feasibility and safe use of a broad
range of alternative fertilising products made from
recovered nutrients.

o SPECIFIC OBJECTIVES (PRIORITY AREAS).
What each region wants to achieve, i.e.
the intended effect of the project.

2. Priority Areas: Define specific objectives to guide

each region in developing its RSAP.,
* PRACTICAL STEPS FOR
IMPLEMENTATION
(SPECIFIC ACTIONS).
Complete set of specific
actions to be implemented
which are key to achieve
the expected results.

3. Implementation Steps: Include concrete actions to
be carried out in the short, medium, and long term.

This structure ensures that each RSAP is aligned with
overall project goals while tailored to regional needs.

Levels for the development of a Regional Specific Action Plan
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Main activities with the RWG: Regional Specific Action Plan (RSAP)

{@:ﬁ Priority areas identified in the GAP:

L, 3=J These are the main areas/fields of the implementation strategy to achieve the general objective (first

level). The priority areas selected are:
1. Legal Framework.
Political willingness.
Research and technological development.
New business models.
Financial incentives.
Self-sufficiency.

Public acceptance.

B O A W DN

Environmental protection.
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Main activities with the RWG: Regional Specific Action Plan (RSAP)

Defining Actions Within GAP Priority Areas

For each priority area identified in the General Action Plan (GAP), regions were asked to define concrete actions to be

implemented. This process involved outlining potential activities and the steps for implementation, guided by the following
guestions:

What will we do?

List of specific actions to be carried out. Actions should involve all relevant stakeholders.
How will we do it?

Brief description of the steps required to implement each action.

When will it happen?

Timeline for each step or action.

Who is responsible?

Ideally, a specific individual or organization in charge of implementation.
Status of the action

Indicate whether the action is Completed, In Process, or Awaiting.
Possible funding sources

Identify internal or external resources available to support implementation. NOVAFERT Final Event, June 5% Brussels
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Main activities with the RWG: Regional Specific Action Plan (RSAP)

What we will do?
(This is a list of the actions you will take)

Note: Actions should be identified for all users.

How we will do it?
(This is a short description of the
steps required to deliver the action)

When is it being proposed?
(This is when each step will be
taken)

Who will be responsible?
(A named individual would ideally be
responsible for the delivery of each
action)

NET

(The current point of contact.)

Note:

/

/

Novafert

Possible Funding Sources
(obtaining resources internally / externally)

1. Legal Framework

National legislation complies with the European legislation

Step 1: Mapping of key national and
European legislation.

Step 2: Legal harmonisation of the

Simple application new recycling bins from

on the use of Alternative Fertilisers national and regional framework. Month/Year XXX local authorltsyl; TITeCEZiS;S of talking to

Step 3: Coordination within national PRl '
and regional administrations.

3. Research and technical development

4. New business models

5. Financial incentives
Step 1: Developing awareness
campaigns to promote alternative
fertilisers, contributing to the EU

. . . . . . strategy “Farm to Fork” at the local
Public administration provides economic incentives to gY . L . .
farmers that use alternative fertilisers and regional levels. Simple application new recycling bins from

Step 2:Creating a set of National, Month/Year IXXXX local authority. Time costs of talking to

regional, and/or local taxes
bonification/exemptions.

Step 3: Developing preferential
financing options for alternative
fertiliser infrastructure.

supply chain.

6.Self sufficiency

8. Environmental protection
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Main activities with the RWG: Regional Specific Action Plan (RSAP)

Status

When is it being

What will we do? How will we do it Who will be responsible?

proposed?

Novafert

Possible Funding
Sources

‘\
\
L]
Priority area 1: Legal Framework
1. Mapping of nutrient sources in the region for producing the
alternative fertilisers.
Uptake of nutrient recyclin . H2020 and
supbsidy o anl,ancingythle Sse 2. Prqducing tailor m.ade alternative fertilisers according to From 2025. Po!lcy makers, farmers In Process HORIZON EU
) regional crop requirement. union and farmers. .
of manure-based nutrients. projects.
3. Demonstrating the use of alternative fertilisers and
showcasing their efficiency for the whole value chain.
Priority area 2: Political Willingness
1. Collaboration with policy makers to provide information
Demonstrating environmental about soil P status in agricultural fields and consequence for National funding
benefits when substituting P losses. schemes, H2020
. . . P . - 2024-2025. Researchers (mainly LUKE). | /n 7 '
mineral fertilisers with 2. Demonstrate agronomic efficiency of alternative fertilisers. (mainly ) nrocess and HORIZON EU
alternative ones. 3. Disseminate results of alternative fertilisers for different projects.
stakeholders.

Extract from the RSAP from Finland
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Main activities with the RWG: Participatory workshops

As part of the NOVAFERT initiative, three participatory workshops have been held in each of the 7 target EU
regions to:

* Engage and consult stakeholders.

* Present the project and its objectives.

* Gather feedback and foster collaboration.

e Build a broader Community of Practice around alternative fertilisers.

Organised by regional partners and attended bt the RWG members, as well as other relevant actors,
these workshops were tailored to each region's specific waste streams and aimed to attract a
multidisciplinary audience (target: >50 participants per event). In the long term, the communities
created are aimed to serve as platforms for co-creation, dialogue, and exchange of best practices on
nutrient recovery and reuse.
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Main activities with the RWG: Participatory workshops

TEAS  facw 5
PRI HDRES ESP
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Main conclusions

The activities carried out—such as the SWOT and PEST analyses, the creation of RWGs, and the organisation of

participatory workshops—have played a fundamental role in shaping a strategic, inclusive, and regionally grounded
approach to foster the use of alternative fertilisers.

These actions have:

*ldentified key barriers and drivers at both local and systemic levels.

*Enabled stakeholder engagement and co-creation of knowledge.

*Informed the development of tailored Regional Specific Action Plans (RSAPs).
*Promoted a shared vision and commitment among regions and actors.

Together, they lay a solid foundation for advancing sustainable fertiliser practices, enhancing circularity in agriculture,
and contributing to long-term environmental, social, and economic resilience across Europe.
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Thank you for your attention

Pilar Zapata Aranda
R&D&I Senior Project Manager

BIOAZUL S.L.

Avenida Manuel Agustin Heredia, 18, 1°4
29010 Malaga (Spain)

pzapata@bioazul.com
www.bioazul.com

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the European Research
Executive Agency (REA). Neither the European Union nor the granting authority can be held responsible for them.
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Introduction @

Novafert

Conventional fertilisers

 Rely on finite, often imported raw materials

* Production processes are resource and energy-intensive

* Rapid nutrient release can mismatch with plant uptake
timing

* Environmental issues like runoff and nutrient loss




Why are alternative fertilisers important?
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Alternative fertilisers support sustainable agriculture by utilising
locally available secondary raw materials, thereby reducing dependence

on imports.

They contribute to nutrient loop closure and the reduction of
greenhouse gas emissions.

Their application improves soil quality, enhances water retention, and
reduces nutrient losses.



Key challenges for Market Adoption @

Novafert

* Lack of knowledge and trust in
the efficiency of BBFs compared
to mineral fertilizers

* Incomplete logistics networks
and limited product availability in
local markets

* Non-existent or inconsistent
regulation and product
standardization within the EU.




T4.1 Industry analysis of the fertiliser market
Novafert

Customer
Segmentation &
Strategies

BBFs in
Sustainable
Agriculture

Business Model
Canvas

EU Fertilizers Alternative Industry

Market Analysis Fertilizers Dynamics

v" Importance v Current v" Market v' Identification v' Behaviouralan v* Focus

in addressing trends and needs and of key players alysis based on customer

environmental challenges demand on survey relationships

and v' Competitive

agricultural v Impact v Pros and cons landscape v’ Effective v’ Strategies

challenges of regulations of alternative and market marketing for building
on business fertilisers concentration and product long-term
operations in agriculture analysis development partnerships

strategies

v" A comprehensive analysis of the bio-based fertiliser industry was carried out, focusing on both market
dynamics and regulatory frameworks across Europe.

v' Surveys and stakeholder engagement helped identify the preferences, barriers, and expectations of
farmers, producers, and consumers regarding BBFs (6 countries, 150 responses)



Behavioral analysis - two surveys
Novafert

What do think about

alternative fertilisers? -

:

Take 2 minutes of your time to complete the survey, P
which is part of a European research project on new §
types of fertilizers in agriculture.

n
In return, you'll be among the first to know about new
technologies for alternative fertiliser production.

p consumers think
| ternatlve fertilisers?

. - s _A [i.t V/
Take 2 minutes of your time to complete the survey, ¥ | f
which is part of a European research project on new

. | types of fertilizers in agriculture.

In return, you'll be among the first to know about new
technologies for alternative fertiliser production.
TN > ¥




What do 1 think about
_al_terative fertilisers?

’ p Ao ;

¥ Take 2 minutes of your time to complete the survey, P®
® which is part of a European research project on new
types of fertilizers in agriculture.

AAAAAAAANAANANNNS

technologies for alternative fertiliser production.
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,sWhat FARMERS seek to find in novel @
fertilisers?” Novafert

Distribution of the survey along with our dedicated partners during communication activities (workshops,
seminars) to collect as many responses as possible

RESPONSES COLLECTED

FINLAND n



Survey results -

What is the dominant sector in
agricultural production on the farm?

Ireland: Crop production for livestock feed production (27,55 %)
Croatia: Crop production for livestock feed production (24,14 %)
Poland: Crop production for human consumption(55,00 %)
Finland: Crop production for human consumption(75,00 %)
Belgium: Crop production for livestock feed production (67,56 %)
Spain: Crop production for human consumption (66,67 %)

Novafert

Are you interested in producing/using

alternative fertilisers?

Ireland: interested in using (41,67 %)
Croatia: interested in using (34,29 %)
Poland: interested in using (36,67 %)
Finland: interested in producing (33,33 %)
Belgium: interested in producing (33,33 %)
Spain: Need more information (45,00 %)



Survey results -

How much are you spending on
fertilising products?

Ireland: 200-500 €/ha/year (41,67 %)
Croatia: < 200 €/ha/year (34,48 %)
Poland: < 200 €/ha/year (55,00 %)
Finland: 200-500 €/ha/year (75,00 %)
Belgium: 200-500 €/ha/year (52,35 %)
Spain: 200-500 €/ha/year (33,33 %)
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What are the main factors that would help

you decide to try out alternative fertilisers?

Ireland: Cost (87,56 %)

Croatia: Cost (65,52 %)

Poland: Cost (85,00 %)

Finland: Cost (89,55 %)

Belgium: Type of fertiliser (86,23 %)
Spain: Type of fertiliser (66,67 %)
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D consumers think
alternative fertilisers?
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Take 2 minutes of your time to complete the survey, »
which is part of a European research project on new
types of fertilizers in agriculture.

1

.
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i

In return, you'll be among the first to know about new

technologies for alternative fertiliser production.
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Consumer survey: fertiliser market analysis @
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Distribution of the survey along with our dedicated partners during communication activities
(workshops, seminars) to collect as many responses as possible

RESPONSES COLLECTED

BELGIUM “
CROATIA



Survey results -

Where do you usually buy fertilisers?

Ireland: from a farm or cooperative (66,67 %)
Croatia: local stores (91,49 %)

Poland: local stores (79,92 %)

Finland: local stores (100 %)

Belgium: local stores (75,00 %)

Spain: local stores ( 75,00 %)
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What is the most important factor when

choosing a fertiliser?

Ireland: price (94,47 %)

Croatia: price (57,45 %)

Poland: price (70,83%)

Finland: nutrient composition (80,00 %)
Belgium: nutrient composition (75,00 %)
Spain: nutrient composition (64,29 %)



Survey results - @

Novafert

How much do you spend annually on Would you be willing to pay more for

organic fertilizer?

organic fertilizer if it comes from
renewable sources?

Ireland: 0-50 EUR (55,56 %) Ireland: No (72,22 %)
Croatia: 0-50 EUR (57,45 %) Croatia: Yes (72,34 %)
Poland: 50-100 EUR (33,33 %) Poland: Yes (64,58 %)
Finland: 0-50 EUR (90,00 %) Finland: Yes (90,00 %)
Belgium: 0-50 EUR (50,00 %) Belgium: Yes (75,00 %)

Spain: 0-50 EUR (25,00 %) Spain: Yes (85,71 %)
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RECOMMENDATIONS

v EDUCATION & AWARENESS
v REGULATORY SUPPORT

v DISTRIBUTION

v SEGMENTED APPROACH

v FOSTERING INNOVATION



 Novafert

Education and awareness

v Launch well-structured, multilingual communication
campaigns targeting different user groups (farmers,
advisors, consumers).

v' Use demonstration farms (Living Labs) to showcase
real-world BBF application, effectiveness, and ease of
use.

v" Provide accessible and evidence-based materials (e.g.,
manuals, videos, digital tools) tailored to regional
contexts.

v Highlight economic, agronomic, and environmental
benefits of BBFs in comparison to mineral fertilisers.



i Regulatory support

v' Create a central EU database of approved BBFs and
l. their specifications, accessible to producers and users.

™

‘A T Integrate BBFs into the Common Agricultural Policy
(CAP) eco-schemes and agri-environmental programs.

v" Harmonise standards and certifications across the EU
to reduce regulatory fragmentation and facilitate cross-
border trade.

_ ‘ v" Promote collaboration among regulatory authorities,
Y ‘ % research institutions, and industry to ensure policies are
; Nova—fe rt R i aligned with innovation.
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| Distribution & accessibility

v' Strengthen cooperation with agricultural
cooperatives and local distributors to embed BBFs into
existing input supply chains.

v Develop short supply chain models that reduce costs
and improve product traceability from producer to
farmer.

v Support the establishment of regional distribution
and storage centres for BBFs to ensure consistent
supply across rural areas.



‘ Segmented approach

v' Tailor strategies for different user groups,
I recognising the diverse needs (smallholders, medium-
B e o’ e sized farms, cooperatives, large agribusinesses).

v' Customise messaging to resonate with each group:
emphasise cost savings for large farms, soil health and
sustainability for organic producers, and ease of use for
smaller farms.

v Use segmentation insights from behavioural analysis to
prioritise outreach and living labs where adoption
potential is highest.

.~ Novafert

v’ Provide practical use cases, testimonials, and locally
validated success stories for each user segment.




Long story short...

v Key adoption factors:
v' product performance,

v' affordability,
v’ certification

v Main barriers:
v’ fragmented supply,
v lack of regulation,
v limited field validation




Long story short...

v High interest in BBFs among professionals
and consumers shows strong adoption
potential

v  Many users are open to trying BBFs if
supported by advisors and incentives

v Targeted actions can accelerate adoption!
v" education,
v’ support,
v" availability




How NOVAFERT contributes?

Wl s Ny : —
'NOVAEFERT DATABASE

The NOVAFERT database provides an extensive portrayal of the

X
-
)

f s

Ty

current state of affairs for several alternative fertiliser products.

The database includes data from 76 value chains derived from six
secondary raw materials: treated manure, digestate, sewage sludge,
wastewater, bio waste, and biological byproduct.



How NOVAFERT contributes?

;
\77/

Novafert About Novafert Partners ws  Events.  Resources  Regional activitics MOOC Database

NOVAFERT Massive Open Online Course
Discover the MOOC modules!

e, g .
sustainability Assessment

,j




Website: Novafert

Novafert
Contact: ams@ips-konzalting.hr
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Challenges and project motivation
ZzZ |

Conventional fertilisers

 Finite, often imported, resources + energy-intensive
» Fast release of nutrients

e Crop nutrient uptake

* Soil leaching

~ 7~
= @ - Nutrients recovered from locally sourced secondary raw materials
7~ ~

<om » Biobased fertilizers are seeing as an alternative to replace mineral fertilizers

* Opportunity to reduce the environmental impact of fertilisers

@

Novafert




Project aims

» To demonstrate technical, economic, and environmental feasibility and safe use of a
wide portfolio of alternative fertilising products from different waste streams

To promote their use and increase the awareness of their benefits

Close the loop

Required nutrients

Novafert



NOVAFERT methodology-

Novafert

Products & technologies RN | — o\ox’ Living labs
mapping European Commission .~_-:w = ."' ‘0| =— mapping
---------------------------------------- ' (South-West Finland: .
Animal manure é
Bio-waste %
Flanders (Belgiurr.l): ,fw?“ Digestate “/\ )
Animal manure ‘dia A Nglh
- N RS
Digestate

{ &\[South East Poland: \
Sewa ge 5[@(,'7,,!& @

VA
Animal manure g

NOVAFERT regions and their associated waste
streams

Wicklow-Carlow-Wexford (Ireland):

Bio-waste ﬁ
' } fContinentaI Croatia:\
Biological by-products &a JA
Animal manure o
™o,
Andalusia (Spain): Bio-waste 4%
loni in): o [ T—
Wastewater !'“ Catalonia (Spain): \1,‘:‘13{4«;@‘@ ‘A/\ y

L

A
Animal manure =
Sewage sludge -




NOVAFERT specific goals

u.-.ﬂ

Novafert

..u.'/ v" To map existing alternative fertilising products and technologies across Europe

EU nutrient Each partner
related projects targeted waste

projects network inventory

{ Strubias+safemanure } [ BCE and other }

'
Onli
53 (reatedmanure == | ot }D[ pulereport (S| inentery |
€5 L

‘. identified
Cep) digestate l

information

[ \
ﬁ sewage sludge [ b ] [ Products ] [Technology]

EJ O «  Product «  Nutrient content  ° E}Ri— o
D) +  Countr Countr . escription
SR Waste source *  Waste source process
Collection source *  Collection source *  Processing
A capacity
bio waste +  CAPEX & OPEX

5i| biological byproduct. sc Im
S ‘ e gy UNIVERSITEIT

GENT

Acricurture anp Foop DeveLopment AutsORITY



NOVAFERT specific goals

Data collection of fertilising products derived from

WEL ch

secondary raw materials

Technology maturity and readiness level.
Output material (product),

Processing conditions

Available CAPEX and OPEX: production costs
Available legal status (regional/national/EU).

v
v
v
v
v

» Available:

\ ¥ To map existing alternative fertilising products and technologies across Europe

NOVAEER

About the project Partnets News, Events

Novafert

T‘BATABAs

sourcc; Regional actiities, Daldbase_____ Conlach

The NOVAFERT database provides an extensive portrayal of the The following primary categories were analysed:

current state of affairs for several alternative fertiliser products. o

The database includes data from 76 value chains derived from six e

secondary raw materials: treated manure, digestate, sewage

sludge, wastewater, bio waste, and biological byproduct e
[

The categorisation of the database takes following parameters

infa aceount:

aarch ranse Prod I h |
Product sub Secondary Country Ingut materisl
main category  eatwgary entagery catagory e
maberial

|||||||||

mane

thermochemical nutrient recovery
P precipitation
physical-chemical nitregen recovery

biological nutrient recovery methods such as composting and
anaerobic digestion

i t 137 results
Technology  Processing  Process CAPEX OPEX Markst Conidired as
eapacity fartilnar in the
reardiess nntional
lawal regidatory
frameaark?
The 50
at g
The ikirss
OSMOES DG
s S00m DL INMaE
fmar:




Primary technology categories

@7

Novafert

!

!

!

Physical- chemical nutrient
recovery

Biological nutrient recovery

P precipitation

|

i.-->physical separation
==>Stripping + Scrubbing
F--»Membrane filtration

-=->Composting
--*Anaerobic digestion
L--»Microalgae technology

e

|
|
|
|
|
r
|
|
[

==>Struvite precipitation

--»CaP precipitation

Thermochemical nutrient
recovery

--=+>Pyrolysis
---+Combustion
--=*Thermal drying
---+Hydrothermal
carbonisation

r==r=a==r-==========="




TECHNOLOGY PRODUCT

Novafert

Ammonium salt, scrubber water &
mineral nitrogen concentrates

PHYSICAL - CHEMICAL NUTRIENT
RECOVERY

BIOLOGICAL NUTRIENT RECOVERY Compost and digestate

Struvite, K-Struvite, Ca Phosphate,
vivianite

P PRECIPITATION

THERMOCHEMICAL NUTRIENT Ash, biochar and bio-phosphate
RECOVERY Granular / pelletised & powder




Anaerobic digestion

»
>

Digestate

!

Solid/liquid separation

Solid fraction

Pyrolysis

Concentrated
— Thermal dryin R :
sk solid fraction
— Gasification n
Hydrothermal .
carbonisation - Biochar

l

Liquid fraction

@7

Novafert

A 4

Membranes

Concentrated

—>

products

A\ 4

Struvite precipitation

—  Struvite

v

Stripping scrubbing

—— Ammonium

salts

A 4

Evaporation

|, Concentrated

products



Technology mapping

Novafert

Product

p———3

,

Separator — produce liquid Digestate — Valuable source of

and solid fraction of slurry fertiliser, can be sourced in solid
and liquid fractions

Product

Whey & press cake — The whey is used as a
valuable source of fertiliser which is comparable
with slurry and the press cake is used as a
feedstock for ruminants.

GRASSA mobile biorefinery— Located

in the southwest of Ireland



Technology mapping

Product

Struvite — Contains a range of
nutrient value depending on input
source of material

Waste water treatment plant — plants
located across the EU

Dairy wastewater treatment plant —

plants located in Ireland and across
the EU

Dairy sludge

Novafert



Technology mapping

Novafert

Solid fraction of cattle slurry — Concentrated product
for transport over longer distance

FE7

Product

Raw broiler manure Pelletized broiler manure — A safe
concentrated product for easier use
and transport




Available technologies and products-
NOVAFERT Inventory Novatert

Available nutrient recovery technologies Product being currently used
Physical-chemical nutrient recovery - 41 Granular/Pelletised & Powder 1 28
Struvite & other P-products - 24
Phosphorus precipitation - 18
Biochar, Hydrochar & Ash - 12
Thermochemical nutrient recovery 15
Scrubber solution & mineral concentrates - 31
Biological nutrient recovery 1 18 Compost , digestate & other biomass - 30
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35




Northern EU-

. . Physical- chemical nutrient
Western EU- Physical-chemical rec{)very Novafe rt
nutrient recovery South-West Finland:
R R Granular/Pelletised & Powder
. B i t . A
AS, Scrubber soultion & Flanders (Belgium) P Py }‘*
mineral concentrares Animal manure & A
Digestate ’d . ~ .
y SN Poland: Eastern EU- Thermochemical

>ewage sludge E;ﬂ nutrient recovery
Animal manure a
Digestate £ Biochar, Hydrochar & Ash

Wicklow-Carlow-Wexford (Ireland):

. ~c,
Bio-waste %

Continental Croatia:
Biological by-products Y

Xt
G

JA
Animal manure ¢

~,
Andalusia (Spain): Bio-waste %
Wastewater .li Digestate ‘{\-

Catalonia (Spain):
LA
Animal manure g

Southern EU- Biological nutrient recovery
&
Physical-chemical nutrient recovery

L
Sewage sludge Jiﬂ

Compost , digestate & other biomass




NOVAFERT methodology- 2 @

Products & tthnologles B || BIOREFINE
mapplng European Commission w o

Definition — Collaborative initiatives between multiple partners to co-create,
test, monitor and evaluate solutions to a common problem @
Type of system (Farmers, research institutes etc.) Rhykin famk
Selection criteria: Scale, Goals, Activities, Participants, Context

ATLAS

9 — mapping

./( A

o q Living labs
!

ATLAS- 53 Nutrient oriented living labs, focus on nutrient recycling OF THE
EU

M

- Selection of 7 living labs demonstrating the best environmental NUTRIENT
‘. performances and practices in the selected regions will be ORIENTED
L considered as lighthouse demos LIVING LABS
«

B e

Available:




Living labs & demonstration - Ireland

Novafert
e E——— |

Teagasc .
grassland trial

* Features a mix of research-based field trials
* Includes industry scale projects

e Farmer initatives

Name Teagasc

Location: Wextord

Type of system. Reseacch
Geographical scale: National

Living Lab manager/promoter/ceordinaton
Panal Kinselia & Patrick Formsial

Overall concept of the activities to be implemented
Tesgace ozablithad 3 grassiand sistor trial o the arabla trisf and i sko In it St year. The

A
-
mm Teagasc sustainable nutrient use trials - Long-term living lab and R e
[
f

ot tecovery and tecycling from diffetent sgr food processing

demonstration displacing synthetic fertiliser with alternative nutrient e e e S ST
sources in grassland and arable systems —

The demo plot trinh sre considersd to be
3LTRL& Funded under EU Horizan 2020
project Nutrizeycla.

requl ese tee re
belenced with main stream fertiliser to

. orsure all plots receiwed the same amount of
Existing LCA analyces: N/A nutrients for optimal yield

Available:

Groups of farmers visiting the Teagasc lighthouse demonstration farm




Living labs & demonstration - Poland

 Demonstrates a strong focus on the industrial production of
diverse fertilisers and soil improvers

* Feedstocks include muncipial sewage sludge, chicken and horse

Mmanure

* Includes production of fertiliser from digestate

Municipal water and sewerage company - utilization of sewage
sludge into Glebex+

2 Dryemy o stamdordicnd misbave wh ke
2 packaging of the Tralprodict - biofertier,
Pur '

Groups of farmers visiting the Polish lighthouse demonstration farm

Novafert

- 9 s BlgmIC he
ik by Bacigect crgamic ‘mrtdimrs. cganic. minaral fertimers o7 18 improveans: sgente 8l
fw wrssersenid o to e

while sbrusanecualy siminaing pouters snd recucing o
POTUE CIETO. MOV BRI tho st D ING o s

Available:




Living labs & demonstration - Finland

* Research initiavies involving field scale experiments Novafert
 EE——— |

Pirtea porsas Ltd.{j]

* Farmer led initiavites utilising recycled fertilisers
* Industry scale production including AD, granulation and

pelletising

Pirtea porsas Ltd — Anaerobic digestion of pig slurry and digestate
separated into liquid and solid fraction

3 n
and phosphorus fractions will be utilized in flelds with actual demand for these nuirients. Pirted
Porsas Ltd, pig slurry mainly criginating from its ewn production, but Equid Fraction is
ng the pipeline length of 4 kml Concentrating P inte solid
or i fraction to ficlds with demand for this
ient. This provides means for reducing highscll phosphorus levels and decreasing

» WD

into liquid and solid fraction, TRL S

Biok=ead fertilsing products recovered

Liquid fraction is used for nitrogen fertilizer at the field close by and solid fraction can be
transported to felds with sctual phosphorus demand.

Groups of farmers visiting the Finish lighthouse demonstration farm



Living labs & demonstration - Croatia

Systems primarily involve farmers and industry Novafert
T

OPG Dario Cenger ]

AD and digestate from plant materials and manure for application

in large-scale orchards

Nama: OPG Datio Cenger (Bioal 6.0.0 - Ecodig)
Location M, A Relkovica 61a, 43290 Grubiino Polje
Croatia

Type of systerm: Industry/farmer

Geographicai scale: Regional
Living Lab manager/promoter/coord inator: Datio

ﬁ Partnars involved in the LLNA.
Overall concept of the activities to be implemented

OPG Derlo Cem:vsur\!dl 2005 it encompasses five theiving business entities under the

gm OPG Dario Cenger - Anaerobic digestion of plant materials and
a manure from livestock production

lanced nutrient compotition deveid of any animal-based

in Cengor Croup operate on a greup modal, whero the initial
Ecodig, OPG Dario Cenger. plays = centzaliole. This
ha group companies onables the creation of tha innovative solutions

The datafor uwmozuu htyiu theyeor202isoz follons: M~ TWE
* The 9y 09252500 : Ry
MWh (33258600 MJ).
The useful tharmal anergy (Hk) amounts 40,552 MWn
(14545,987 M3).
The primary fuel anargy (Q) amounts to 22010472 MWh

. nts 10 4060552

. i L =
Main waste type trested are plant materials and manure from
Ivestock production

(79.237.650 M2).

Available:

Groups of farmers visiting the Croatian lighthouse demonstration farm




Andalusia

* Systems primarily involve comapanies, irrigator communities and research

Novafert
e

Axarquia
Sostensible

centers

« Water regeneration and reuse for agriculture from treated urban and

Narne; Axarauia Sostensible

Location: La Axarquia. Andakisia Spain

Type of system: Waste water from agriculture
Ceographical scale: Spain

Living Lub manager/promoter/coordinator Bioazul

slaughterhouse wastewater

Partners invotved in the LL:
+ Bicazul SLSME (water tachnology)
* Trops SA T 2803 large company (frult producer andg

Overall concept of the activities to be implemented
AXARQUIA SOSTENIBLE" Iz to promate.

i n |
]
- 3 five pro regenersted water in the different
"

Axarquia Sostensible — Management of fertigation with regenerated
water for better management of water and nutrients

This irnovative project is besed on the previous work carried out in the project funded by the
Eurcpean mnznnzozo»n ram. RichWater, durini whl h results were generated on the
water jon process and the =1 of t mmo ree in
agricultural irrigation th t gave gives rise to a transfer of very useful knowledge for the
agricaltural sector af our region.

Available:

Groups of farmers visiting the lighthouse demonstration farm in Andalusia




Catalonia

Systems involve industry, farmer cooperatives and research centers

Novafert

Technologies include AD using livestock manure and other organic
waste from the food industry as the feedstock

Further processing of the digestate including seperation, composting

ultrafiltration,reverse osmosis, stripping/ scrubbing and evaporation Fertinagro @

overall concept of the activitles to be implemented

£ Fertinagro - System include AD, fermentation R
- X s ’ ntation, e —
= vacuum evaporation, hydrothermal conversion and T . e
- composting of organic materials from animal and e e i
. G ‘ . ===
a plant origin e

o -
Utsillas, Teru whore wa havo 2 physical-chemical analysis laboratony an 3 molecuiar biciogy
¥ I it i the fialkd af

au i . theretons. 00 tha

Available:

Group of farmers visiting the lighthouse demonstration farm in Catalonia




Belgium

Novafert
Systems involve research, farms and industry T ——

Technologies include farm scale AD, stripping and scrubbing, Inagro 4

Name: Inagro

advanced digestate treatment (seperation, drying) e

Geographical scale: Regional
Living Lab managed/promotmr/fcoordinator: Sander
Vandendtiessche

Partners involved (0 the L
* UGhent Unliversity.
. Biogae (EBAY

Overall concept of the activities to be implemented

Farm acale anacrobic digestion of agro-residues/big manure to increase local rutrient
cycling & improve nutrient uge efficiency.

This small-scale AD plant Is 3 classical CSTR reactor with a total volime of 200 m® and a
nominal volurme of 150 m™. The instaltation hes an slectrical power of 31 KW and s operated at
ific (¢ 40°C)or {£50-60°Cj The biomass is being mixed by a

Peters Fermento Mixer (1l KW adjustable in height and width Prior to burning the biogas ina

Inagro — Farm scale AD of agro-residues/pig manure e

dairy farms in Flanders while Inagro digests mainly local egro residues and/or manure
The AD plant can be visited for nd serve:
facility for anacrobic digestion, pro- and po: 2z well as

~
Technicsl dimension

This demolpiiot is operational at TRL 9 and
has been set up through e bioges
Installation at Inagro with a 31 kW pocket
(farm zcale) anacrobic digoster, making it
dircctly comparablo to other pocket
digesters and thus very relevant for
farrmens. The pocket digester can be fed
withdifferent input streams to assess co-
digostion cocditions foc maliacale Elohasad fartdising products recoverss:
anasrobic digestion, has the possibility to
pre: o pos
technigues enddor bioges upgrading. This
demafpilot solution is linked to
Nutri2Cyelo EU Project, Biogas-MAMBO

SWO and Horizon Europe project FEalsting LCA analyses NA.
ValuesFarm

pilot scale research

s WD

Digestate: the characteristics of the digestats

labl d largefy depend on the Input
stream(s ) used. as well a3 on any pre- andior
post-treatment present.

o S Available:
Group of farmers visiting the lighthouse demonstration farm in Flanders




Final remarks

Novafert
* The outputs from NOVAFERT aligns with the EU Green Deal’s farm-to-fork-strategy goals, particulary

the reduction of chemical fertiliser use and nutrient losses
« The mapping of available technologies and products along with identification of living labs are
crucial to accelerate the uptake of alternative fertilisers on farms across Europe

*  Geographical spread showcases the diverse approaches and technologies for nutrient recovery

Atlas of nutrient orientated living labs Map of our Lighthouse demos

Novafert Lighthouse Demos
- | Biorefine Cluster Europe
® About




Website: Novafert

T Novafert

UNIVERSITEIT Contact: donal.kinsella@teagasc.ie
GENT
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