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1. Introduction 
 
Europe is largely dependent on imports for P supply (over 84% of the EU phosphate demand is 
imported, in most cases as a high cadmium and uranium toxic contaminated product), therefore 
the EU has recognised phosphate as Critical Raw Material COM (2020) 474. N is the most used 
nutrient in the EU in volume, with more than 3 million tonnes annually imported. Securing nutrient 
supply is vital for maintaining efficient agricultural production in Europe. Therefore, a safe and cost-
efficient nutrient supply is a strategic element for EU agriculture.  In this frame, the New Fertilising 
Product Regulation (EU 2019/1009) repealing current fertiliser regulation (EC 2003/2003) will 
increase the number of possible CE-marked bio-based fertilisers on the EU’s market, regulating the 
use of organic, organo-mineral and mineral Biobased fertilisers, and thus reducing dependency on 
imported mineral fertilisers. However, acceptance of these novel Biobased fertilisers and thus 
increased acceptance for replacing mineral fertilisers requires knowledge sharing among farmers 
and citizens about their fertilising efficiency and safety.  
 
Currently, the  innovative and “ready for practice” (e.g. post research prior market introduction) 
technologies that enable the recovery of nutrients from biomass streams and that are market ready 
are still few. These technologies are close to being put into practice, but not sufficiently known or 
used by practitioners. In this context there is an innovation gap, which has been well defined in the 
EU "Key findings from the Horizon 2020 interim evaluation” (ISBN 978-92-79-69107-2, doi: 
10.2777/46837 DG for Research and Innovation). Several technologies deal with different 
challenges related to implementation and market competitive operation. Most of these issues 
might be seen as constraints towards the further uptake of innovative technologies in the market, 
thus, limiting nutrient recovery on the European level. 
 
To investigate the incentives and bottlenecks for implementing innovative “ready for practice” bio-
based fertilisers in general, several consultations among experts and farmers were conducted 
through different pathways. First, around 100 semi-structured interviews with end-users were 
conducted via online request. These interviews provided insights into the farmers’/growers’ 
willingness to use recycling technologies and recovered products. From these interviews it was 
concluded that bottlenecks for implementing nutrient recovery technologies and accepting bio-
based fertilisers are inevitable. The fact that a particular technology or product is proven effective 
is not an assurance for the general uptake by farmers. It was deduced from these interviews that 
most technologies are tailor-made depending on the existing challenges that individual farmers are 
facing. They will implement a specific technology if the output is a product they can use in their 
lands and if it has previously been proven effective in similar conditions as in their own.  Another 
crucial factor was that the nutrient density and application dose/ha of the recycled products should 
fulfil the demand of their crops. Also, the physical structure/form (powder, liquid, etc.) should be 
adequate based on their machinery.  
 
Furthermore, in task 2.4, potential end-users evaluated the reduced list of technologies and 
products previously described (D2.2 and D2.3). The shortlist of technologies/products was 
presented to the potential end-users to analyse farmers’/growers’ willingness to adopt the specific 
practices/products from the shortlist. To do that, a mini-survey linked to each product and 
technology was placed in the farmer platform. Furthermore, email contact and personal 
communication in demo events or webinars with other farmers increased the number of collected 
inputs. Also, the experts’ opinions from the focus group and the farmer’s advisory boards from 
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different regions were taken into account to prioritise the practices/products from the shortlist. 
These focus groups considered the experts’ opinions and the incentives and bottlenecks identified 
in the interviews. 
 
Within the NUTRIMAN project, we effectively summarised, shared and presented, in a language 
that is easy to understand and is targeted to farmers, existing best practices and solutions that are 
near close to being put into practice, but not sufficiently known or used by practitioners. We also 
identified important bottlenecks and incentives towards the adoption of novel fertilising products. 
However, this is to be noticed, the most important period of the NUTRIMAN project has been 2020 
and 2021, which was, unfortunately, significantly affected by the COVID-19 pandemic. The 2nd and 
3rd COVID waves were much stronger and people was locked up for a longer time than the 1st 
wave. In this context, agriculture and farmers suffered a more severe economic downturn. All these 
issues significantly impacted farmers, who were combating to find workforce, as fruit and 
vegetables sector requires large teams of people. The mobility of people has been limited and 
lockdowns have been contributing to labour shortages for agricultural sectors in many countries. In 
this context the COVID-19 pandemic also affected the availability of fertilisers for farmers, which 
resulted substantial financial losses.  
 
As farmers faced all these pandemic related problems, they probably had less time and decreased 
willingness for trying and taking over innovative fertilising products, such as the ones collected in 
the NUTRIMAN project. This also means that for 2.4 the response to the interviews and the 
communications with farmers has been lower than expected. Furthermore, from the results of the 
interviews it was also noticed that there is some scepticism in the minds of the general public 
regarding certain recycled fertilising products and recovery technologies. 
 
Therefore, improve the communication and awareness needs to be done to bring a change in the 
current attitude of the general public. In this context,  the NUTRIMAN will implement the original 
impact targeted by conserving the practical knowledge for the long term (10 years beyond the 
project period >2031) and will use the main trusted dissemination channels which farmers consult 
most often, and also serve education and training purposes.  
 
 

2. Semi-structured interviews 

1.1 Setting up the general survey 
 
P5 UGent and other the Nutriman partners set up a list of questions to be included in the survey 
consisting of two parts, one focused on products and one on technologies. By June 2020, this survey 
was finalised and uploaded on NUTRIMAN website (https://nutriman.net/farmer-survey) in 8 
languages (EN, FR, DE, NL, ES, IT, PL, HU) for collection, processing and evaluation of farmer opinion 
in digital method. Due to the COVID-19 restrictions, the semi-structured interviews were conducted 
through dissemination activities like newsletters, webinars, or individual calls based on the 
published online survey’s question list. 
 
By August 2021, 156 surveys have been collected from 11 EU countries (BE, NL, FR, DK, IE, DE, HU, 
PL, SI, ES, IT). Table 1 summarised the distribution of collected surveys in 3 EU- climatic regions 

https://nutriman.net/farmer-survey
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(Mediterranean, Western Europe and Continental)  and five agricultural types, including arable 
cropping (vegetables, cereals, oilseeds and protein crops), orchards (vineyards, fruits, olives), 
greenhouse (including ornamental crops, flowers, fruits, vegetables), animal husbandry (dairy cows, 
beef cattle, pigs, poultry, sheep) and mixed crop-livestock (Table 1).   
 
Table 1 The cultivation type and regional distribution as collected in the general survey 

Cultivation 
Western 
Europe 

Continental Mediterranean SUM 

Arable cropping (vegetables, cereals, oilseeds 
and protein crops) 

29 17 11 57 

Orchards (vineyards, fruits, olives) 
6 8 12 26 

Greenhouse (including ornamental crops, 
flowers, fruits, vegetables) 

4 3 8 15 

Animal husbandry (dairy cows, beef cattle, pigs, 
poultry, sheep, …)  

3 8 1 12 

Mixed crop-livestock 
2 5 1 8 

Other: (freelance, agronomist, consultant,… ) 
1 0 34 35 

Not answered 
1 0 2 3 

SUM 
46 41 69 156 

 
As shown in Table 1, most of the respondents from Western Europe (63%) and the Continental 
region (40%) are working on arable cropping, while in the Mediterranean, 16% of them are working 
on arable cropping and 17% on orchards. There were also 34 surveys collected from agronomists 
(13), agricultural consultants (8), fertiliser companies (4), researchers (6) and freelance (3) in the 
Mediterranean region.  
 

1.2 Setting up the mini-survey linked to the products and technologies published in the 
Nutriman Farmer Platform 

 
To collect responses from the potential end-users (mainly farmers), a mini-survey was designed for 
each NUTRIMAN published product and technology, providing a reasonable solution for a quick and 
easy evaluation of those products posted on the farmer platform. A series of questions were directly 
linked to each specific technology and product published on NUTRIMAN Farmer Platform 
(https://nutriman.net/farmer-survey).  These mini-surveys provided insight into the 
farmers’/growers’ willingness to adopt the specific practices/products from the shortlist (task 2.3). 
This postulates that the intention of a farmer to implement a particular practice/product is 
determined by individual beliefs on a set of outcomes associated with the practice, on a set of 
referents who think the farmer should perform the behaviour and a set of control factors that might 
facilitate or obstruct the behaviour (https://irsteadoc.irstea.fr/oa/PUB00044435-farmers-review-
best-management-practices-drivers-a.html).  This approach has been proven successful and offers 
a repeatable methodology for a broad European context. 
 

https://nutriman.net/farmer-survey
https://irsteadoc.irstea.fr/oa/PUB00044435-farmers-review-best-management-practices-drivers-a.html
https://irsteadoc.irstea.fr/oa/PUB00044435-farmers-review-best-management-practices-drivers-a.html
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Since January 2021, the mini-survey was displayed in 8 EU languages (EN, DE, FR, ES, IT, NL, PL, HU) 
on the NUTRIMAN website. By August 24th 2021, the NUTRIMAN webpages received in total 1083 
clicks on the mini-surveys, being 697 for products (EN:221, DE:2, FR: 1, IT: 45, ES: 8, NL:5, PL:286, 
HU:129) and 386 for technologies (EN:85, DE:0, FR:2, IT:8, ES:8, NL:4, PL:236, HU:43).  
 

1.3 Contribution from the online training webinars 
 
Besides both the survey and mini-survey, in the online training webinar (T5.3) hold by Belgian and 
Dutch partners on January 14th 2021, participants were encouraged to answer the mini-survey for 
each presented T&P. This was done by attaching the mini-survey questions behind each presented 
T&P ID and invite the participants to answer it in-situ through mobile platform Mentimeter. With 
this practice, 880 subjective responses were received, 808 for the six presented products (ID 270-
272-280-322-593-596) and 72 for the introduced technology (ID 292). Note that (i) due to the 
significant numbers of participants as well as the effective on-site communication, the responses 
from NL-BE webinar were much more intensive compared to those collected from the general 
public; (ii) the numbers of a positive and negative responses collected from NL-BE webinar were 
comparable (50-54% positive VS 46-50% negative).  
 

3. Results of the semi-structured interviews 

2.1 General incentives and bottlenecks for adopting fertilising N&P products 
 
Of the 156 collected general surveys, 146 respondents indicated that they had heard about the 
recycling-derived fertilisers listed on the survey, which were also published on the NUTRIMAN 
Farmer Platform. The most known products were compost derived from manure (known by 69% of 
the respondents), biowaste (60%) or a mixture of both (49%), followed by the solid fraction (49%) 
and liquid fraction (42%) of manure (Figure 1). The digestate and its derivatives were also known by 
28-37% of the respondents, as 37% for raw digestate, 30% for dried digestate, 29% for the liquid 
fraction and 28% for the solid fraction of digestate. The results also indicated that bio-phosphate 
and struvite were not commonly known by the respondents, with only 8% and 6% of the 
respondents being aware, respectively. 
 

 
Figure 1: Awareness of the recycling-derived fertilising products (general survey)  
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Of the 156 collected general surveys, 122 respondents indicated that they currently use one or 
several of the listed recycling-derived fertilisers. The most commonly used products are compost 
(used by 85% of the respondents) and solid fraction of manure (48%), followed by the liquid fraction 
of manure (21%), digestate (21%) and its liquid fraction (21%) (Figure 2). Scrubber water, struvite 
and biophosphate were only used by 1-2 of the respondents. 

 

 

Figure 2 The recycling-derived fertilising products currently in use by respondents (general survey) 

 
Within the 1505 collected mini-surveys for products (including 697 from the NUTRIMAN website 
and 808 from BE-NL webinar), 947 showed they have already used or will be interested in applying 
the specific product on their farm, while 558 reported they would not be interested in applying a 
particular product or considering it a good bio-fertiliser (figure 3).  
 
The surveys also showed that farmers are using the products mostly because it was available in their 
region (55%); because it provides C and OM besides the proper mineral content (48%); it has a 
better nutrient use efficiency than unprocessed manure (38%), it is easy of use (36%) (Figure 4).  
 
 

 

Figure 3 Awareness, interest and the utilisation of the recycling-derived fertilisers (general survey + mini-survey) 
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Figure 4 reason for using the recycling-derived fertilising products (general survey) 

Compared to the reasons collected from the mini-survey for using each specific product (Appendix 
1 Figure A1-1 & 2), it was deduced that the top 3 reasons for farmers to choose the recycling-derived 
fertilisers are “high NPK content”, “supply of organic matter” and “ease of use”. This was consistent 
with the received answer for product users. For them, the most important information that should 
be available from the fertilising products was the “Nutrient density and application dose/ha.”, the 
most important quality was the “High organic matter content”, and the most significant 
improvement for the use of these fertilisers was the “Physical structure/form (powder, liquid etc.)” 
(Appendix 1 question 5, 6 & 9). The only quality that non-users (respondents that indicated they 
didn’t apply any of the listed products) showed different opinion from the product users was that 
“The nutrient ratio should fit with the crop nutrient demand (no extra fertiliser run necessary on 
the field)”. 

 

 Figure 2 Reasons for the interest and utilisation of the recycling-derived fertilisers (general survey + mini-survey) 
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Of the 156 collected general surveys, only 28 respondents indicated they are currently using one or 
several of the listed recovery technologies, with 14 on N recovery, 11 on N+P recovery and one on 
P recovery (Appendix 2 Figure A2-2). The most important reason for using these technologies was 
“I want to improve the N and P uptake by my crop” (Appendix 2 question 12). Within the 458 
collected mini-surveys (including 386 from NUTRIMAN website and 72 from BE-NL webinar) for 
technologies, 416 indicated a specific technology as an interesting one for the production of bio-
fertilisers, mainly because “ it is useful to produce high-quality bio-fertilisers rich in the nutrients 
needed for the crops in their region and  that don’t lose its agronomic features in a short time.” 
(Appendix 2 Figure A1-3). In contrast, 42 respondents reported the opposite opinion, primarily 
because of a high price in terms of capital investment (32) and operational cost (24) on an economic 
scale (Appendix 2 Figure A1-4). 
 
To enlarge the utilisation of these technologies, 43% of the respondents indicated that the output 
of the technology should be biologically, chemically and/or physically stable, and 42% of them 
would like the output material to be the final end product (Appendix 2 Figure A2-5). Besides, 47% 
of them required the technology to be demonstrated at a farm level with similar conditions as they 
would operate, while 33% thought the availability of authority permits was critical (Appendix 2 
Figure A2-6). The results also showed that the most essential characteristic for the technologies is 
the “high quality of the output products”, and the most critical bottleneck is “the recovery process 
is not cost-effective due to high operational or investment costs” (Appendix 2 question 14 & 17). 
 

3 Evaluation of the shortlist of products and technologies towards the selection 
of the priority 25 P&T list. 

3.1 Pre-selection by internal experts 

In D2.2 and D2.3, a shortlist containing 47T+52P was created. Subsequently, the P and T from the 
shortlist followed another selection criteria before their publication in the farmer platform 
(https://nutriman.net/sites/default/files/2020-
04/NUTRIMAN_criteria_for_publication_on_FP.pdf). The collected information was further 
evaluated by considering the farmer’s incentives and bottlenecks identified in task 2.4.  

By March 2021, 39T+ 40P are published on NUTRIMAN Farmer Platform with several auto-visual 
materials including infosheet, practice abstract in EIP-AGRI format, infographic, training material 
and videos. However, considering that (i) not all FAB members have the experience and knowledge 
for every published T&P; (ii) the workload to evaluate 39T+40P with plenty of information attached 
to each of them could be too much; and (iii) the FAB members should be volunteers in the 
NUTRIMAN evaluation of T&P, Nutriman experts reduced the published list before presenting it to 
the FAB members, to encourage their participation and reach a fair selection. Therefore, a pre-
selection on the current published 39 technologies and 40 products was organised in March 2021 
among project partners as experts in each category as written in the Grant Agreement. In addition, 
three experts (as practice providers, stakeholders, etc.) from out of the project consortium were 
also invited to the pre-selection meetings and contributed to the pre-selected list. 

Considering the numbers of T/P published in FP, the internal experts were divided into three groups, 
each led by a task leader in WP2. The pre-selection was done by online webinar voting through the 
platform Mentimeter. At the beginning of the webinar, the responsible task leader for each group 

https://nutriman.net/sites/default/files/2020-04/NUTRIMAN_criteria_for_publication_on_FP.pdf
https://nutriman.net/sites/default/files/2020-04/NUTRIMAN_criteria_for_publication_on_FP.pdf
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introduced the selection criteria to the participants (https://nutriman.net/sites/default/files/2020-
04/SELECTION_CRITERIA_25_best.pdf)  and gave instructions on how to vote.  

For each T/P, experts were given 3 minutes to go through the information published on the 
NUTRIMAN Farmer Platform. Then they were asked to score between 1 to 5, being 1 “no, should 
not be selected” and 5 “yes, should be selected”. After three runs of Mentimeter voting, an average 
of scores for each criterion was calculated for each T/P, as showed in Appendix 3. Finally, to finalise 
the pre-selection, each T/P was ranked by comparing the five criteria’ average score, which resulted 
in a pre-selected list consisting of 21 T + 19 P (Appendix 4). Summary of the pre-selected list was 
presented in table 2. 

 
Table 2 Summary of the internal pre-selection on the NUTRIMAN published technologies and 
products 

Group Phosphorus Compost and digestate Nitrogen 

GA 
categories 
involved 

T2.2.1 Thermochemical nutrient 
recovery 

T2.2.2 P-precipitation from liquid 
manure, wastewater and drain water 

T2.3.1 Biochar & Bio-Phosphate 

T2.3.2 Ash 

T2.3.3 Struvite & other P-product 

T2.2.4 Biological 
nutrient recovery: 
composting, anaerobic 
digestion, microalgae 
technology 

T2.3.4 Compost & 
Digestate (and 
biomass) 

T2.2.3 Physic-chemical 
nitrogen recovery from 
manure, digestate and 
wastewaters: separation, 
stripping and membrane 
processes 

T2.3.5 Scrubber water & 
mineral nitrogen 
concentrates 

Internal 
experts 
involved 

P1 3R-BioPhosphate Ltd.  

P11 FEhS, P13 DAM, P9 CARTIF, P6 
INAGRO 

P10 UNITO, P8 VLACO, 
P6 INAGRO 

P5 UGENT, P6 INAGRO, P9 
CARTIF 

Responsible 
task leader 

P11 FEhS P5 UGent P3 ZLTO 

Number of 
technology 
pre-selected 

6 (Reductive thermochemical 
Phosphorus recovery: 1 

Phosphorus precipitation from multi 
organic wastes: 1 

Oxidative thermochemical 
Phosphorus recovery: 2 

Phosphorus precipitation from 
wastewater/sludge: 2) 

5 (Anaerobic digestion 
+ composting: 2 

Composting: 2 

Anaerobic digestion: 1) 

10 (Stripping + Scrubbing: 5 

Physical separation: 3 

Nitrogen recovery from air:1 

Membrane filtration:1) 

Number of 
product 
preselected 

5 (Bio-phosphate: 1 

Struvite: 2 

Biochar: 1 

Ash: 1) 

6 (Compost: 4 

Digestate: 2) 

8 (Ammonium 
nitrate/sulphate: 6 

Liquid manure: 1 

Scrubber water :1) 

 

https://nutriman.net/sites/default/files/2020-04/SELECTION_CRITERIA_25_best.pdf
https://nutriman.net/sites/default/files/2020-04/SELECTION_CRITERIA_25_best.pdf
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3.2 Second FAB consultation 

The FAB members were invited to a webinar organised on March 15th 2021, to vote the pre-
selected 40 T&P (Appendix 4) to proceed with the priority list of 25T and P. The webinar lasted 
around two hours, with 0.5h for general introduction and instruction to the FAB members about 
the strategy. They were divided into three groups (table 2) according to their interest and 
experience. For the pre-selected T&P in each category group, information from the NUTRIMAN 
Farmer Platform website was presented to the FAB members so that they could score the T&P from 
1 point (not so interesting for farmers) to 10 points (very interesting for farmers).  

Due to the low participant of FAB members (1-2 in each group) in the webinar, the FAB consultation 
was extended by emailing the pre-selected list (Appendix 4) to those absent FAB members for their 
scores. They were given one month to return the scores. In this way, they could perform the scoring 
based on their time flexibility and have a longer time to go through all the details on the website. 
Therefore they were encouraged to score for one or more category groups. Only one returned score 
for each pre-selected T&P in the three groups within the 21 contacted FAB members absent in the 
webinar. Only one returned scores for each pre-selected T&P in the three groups. The overview of 
the results is presented in Appendix 5. 

3.3 Focus group experts evaluation 

The pre-selected list of T&P was emailed to experts from the Nutrient Recycling Focus Group 
(https://ec.europa.eu/eip/agriculture/en/focus-groups/nutrient-recycling) for comments and 
scores. They were asked to score the T&P from 1 point (not so interesting for farmers) to 10 points 
(very interesting for farmers). Similar to what we did for online FAB consultation, the experts were 
encouraged to score for one or more category groups and give their comments. Among the 13 
contacted experts, two rejected to score; one returned comments and scores for three products; 
four returned scores for each pre-selected T&P in the three groups. The overview of the results is 
presented in Appendix 6. 

The resulting priority list after the above mentioned evaluation process is detailed in D2.5. 

4. Hurdles during data collection 
 
During the circulation of the semi-structured interview and the mini-survey linked to specific 
products and technologies published in the NUTRIMAN web Farmer Platform, Nutriman partners 
from different regions faced some difficulties. The followings are some of the feedback collected: 

1) 1) In few cases the interviewed farmers claimed that the listed information was not 
sufficiently complete to evaluate the different products profoundly. Furthermore, as 
labelling of compounds (major and micro-nutrients) was not listed according to Regulation 
2019/1009, Annex III, it was not possible for them to objectively compare the listed 
products.  

2) Some farmers were not interested in how the different fertilisers were produced. The only 
relevant information for them was how they perform and any harmful substances or 
hygienic restrictions to be considered. Sometimes this specific information was not available 
for some of the selected products. 

https://ec.europa.eu/eip/agriculture/en/focus-groups/nutrient-recycling
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3) Some end-users refused to give their opinion as they were afraid of not having relevant 
experience that would help them judge how many of these products and technologies would 
be attractive to the general community of EU farmers.  

4) Some farmers claimed that the questions should be addressed to specific farmers depending 
on the region. For example, the solid fraction of digestate is not interesting for a Flemish 
farmer (as there are too many nutrients) but very interesting for a French farmer. On the 
other hand, compost is not used in Flanders, but in Wallonia it’s very popular. Therefore 
they only scored the products that they were familiar with.  

5) The Landwirtschaftskammer in Germany informed us that they do not forward any links of 
surveys to farmers. They explained that they receive several inquiries every week, and 
farmers usually do not participate in them. 

6) For some farmers, the interview focused on agriculture but did not present recovered 
products that could be used in horticulture. E.g. Greenhouse growers that use substrate to 
grow their crops (e.g. mineral wool) only use liquid fertilisers  

7) APCA clarified that in France, among 6000 farmers in Charente-Maritime directly involved in 
the project, only 24 expressed an interest in innovative bio-fertilisers, 18 registered on three 
organised NUTRIMAN events, and only 10 (0.15% of farmers) participated. Among 8000 staff 
of the French Chambers of agriculture, about 200 are concerned by fertilisation, but not all 
were experts in: some colleagues are in charge of water quality and only look for solutions 
to avoid diffuse water pollution by inputs 

8) FEhS faced the problem that in Germany agricultural sector is declining (less but bigger farms 
and a decline of arable land due to housing and transport development ), but very 
specialised and highly professional. Also, even though the new fertiliser product regulation 
will be implemented, farmers did not show much interest. This can be due to national 
fertiliser regulations that allow farmers to have access to more local/regional fertiliser 
specialties than the FPR will cover in the future. 
 

5. Conclusions and perspectives 
 
Combining the feedback from semi-structured interviews, mini-surveys, webinars and individual 
communications, the incentives of nitrogen/phosphorus recovery technologies are summarised as: 

1. It is helpful to produce high-quality novel bio-fertilisers rich in those nutrients needed 
for the crops in my region and which don’t lose their agronomic features in a short time. 
As example, the concentrated innovative fertilisers like ID192 BioPhosphate with 35% 
P2O5 high nutrient density and BIO-NPK-C formulations have low dose applications with 
similar agronomic features vs mineral fertilisers,  

2. It helps improve the N-P uptake of organic nutrients by crop, reducing nutrient losses to 
the environment (soil, water, air) and reducing the fertilising costs. 

 
Essential benefits of recycling-derived products are summarised as: 

1. Besides proper mineral content, it provides C and OM 
2. Same price (cheaper) as mineral fertiliser 
3. Ease of use (practical handling: physical structure/form, mixing, package, …) 
4. Did not need to adapt the machinery 

 
The bottlenecks for farmers/growers are summarised as: 
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1. Relatively low awareness of the innovative nutrient recovery technologies and the 
recycling-derived products, despite by end of the NUTRIMAN project we certainly 
achieved greater user acceptance of collected solutions. 

2. In the case of low industrial productivity and scale for certain technologies, the capital 
investment and operation cost of technologies is high and the economical industrial 
scale is nor reached 

3. The nutrient density of the several recovered products is relatively low, therefore cost 
high dose/ha application applied. 

4. In some cases the products are  not formulated correctly, or the release rate is not 
suitable for the crop. 

 
From the comparison between general survey and mini-survey (Figure 1), we can conclude that 
there is a big gap between the numbers of respondents interested in NUTRIMAN specific products 
and those who applied recovering-derived products, as the number of innovative development 
results and novel fertiliser solutions in the EU still low. In this context, the three years’ experience 
of the NUTRIMAN about the “ready for practice” RTD innovations is also confirming the EU “Key 
findings from the Horizon 2020 interim evaluation” (ISBN 978-92-79-69107-2, doi: 10.2777/46837 
DG for Research and Innovation) conclusions, such as: “There remains an innovation gap”, “EU lags 
in breakthrough, market-creating innovation” and “Need to ensure an appropriate balance of 
technology readiness levels”.  
 
Within the NUTRIMAN project, a significant effort has been put into having two-way communication 
with farmers via social media, website ASK NUTRIMAN FQA, webinars, demonstration events, etc. 
The main goal was to support awareness of the good performances of alternative fertilising 
products and try to increase their uptake by stakeholders and local administrators. The NUTRIMAN 
is 'bottom-up' approached and focus on the most urgent needs of farmers and paid attention to the 
cost/benefit aspects of the new practices. We effectively summarised, shared and presented, in a 
language that is easy to understand and is targeted to farmers - existing best practices and solutions 
that are near close to being put into practice, but not sufficiently known or used by practitioners. 
However more could be done if COVID-19 pandemic is not impacted us under majority of the project 
life time, as farmers  faced  many  problems,  farmers  had  less  time  and  decreased  willingness 
to be involved with  innovative  products. 
 
But after all, we astill reached the original goals, and additionally the NUTRIMAN published products 
and technologies and future expanded information staying not only available for the public until 
2031 but expanded  will help increase the interest and implementation by more farmers and end-
users in the near future. As all innovations are an evolutionary processes and undergo changes by 
time, therefore during the next ten years, a follow-up to link the innovative projects/results with 
“ready for practice” status with the farmer needs is foreseen.  
 
It is demonstrated that bio-based wastes can be upcycled into different fertilising products. 
However, in many cases there is still much room for action regarding the awareness of their 
efficiency. In the future of fertiliser industry, innovation should be both market competitive process 
and product, but also focus on the potential users. The lack of awareness can inhibit the 
understanding of the need for action, the choices available and the ability to collaborate with other 
stakeholders in the value chain.  It, therefore, influences the choices made and the success of 
outcomes. In contrast, improved public/stakeholder awareness can trigger the uptake of these 
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technologies and products and the support of local and regional governments. Finally, increased 
awareness about moving towards more sustainable agriculture is an environmentally and socially 
beneficial outcome in its own right.  

Networks like NUTRIMAN have been shown as crucial elements in awareness-raising in European 
dimension, engaging different actors in the biobased fertilisers value chains (from scientists to 
farmers) to connect and develop together. 
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Appendix 1- Results of the farmer surveys on fertilising products 
 

 

 Figure A1-1 Reason for applying the specific products on farm (mini-survey) 

 

 

 Figure A1-2 Reason for not applying the specific products on farm (mini-survey) 
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Ranking for the importance of product characteristics: from most important to less important (general survey) 

Q5. WHICH INFORMATION WOULD YOU LIKE TO KNOW BEFORE USING THE RECOVERED PRODUCT? 

Non-users users 

o   Nutrient density and application dose/ha. o   Nutrient density and application dose/ha. 

o   Input material o   Nutrient efficiency demonstrated in agricultural practice 

o   Nutrient efficiency demonstrated in 
agricultural practice 

o   NPK fertilising value 

o   Product price based on N+P (or other 
nutrients) content 

o   Input material 

o   NPK fertilising value 
o   The whole fertiliser composition (NPK + Ca, Mg, S, and 
micronutrients) 

o   The whole fertiliser composition (NPK + Ca, 
Mg, S, and micronutrients) 

o   Product price based on N+P (or other nutrients) content 

o   Advice on how to use the fertiliser (what 
rate, what crop, what period) and how it is 
stored (packaging, packaging size, …) 

o   Advice on how to use the fertiliser (what rate, what crop, 
what period) and how it is stored (packaging, packaging size, …) 

o   Ability to use the same machinery and 
machine tracks 

o   Ability to use the same machinery and machine tracks 

o   Extended Producer Responsibility 
Certification/ Legal status  

o   Market potential (Availability to buy at fertiliser 
supplier/trader) 

o   Market potential (Availability to buy at 
fertiliser supplier/trader) 

o   Extended Producer Responsibility Certification/ Legal status  

  

Q6.HOW WOULD YOU RATE THE IMPORTANCE OF THE FOLLOWING QUALITIES IN RECYCLING-DERIVED 
FERTILISERS? 

Non-users users 

o   The nutrient ratio that fits with crop nutrient 
demand (no extra fertiliser run necessary on the 
field) 

o   High organic matter content 

o   Contribute to reduced CO2 emission during 
the production compared to mineral fertiliser 

o   Contribute to reduced CO2 emission during the production 
compared to mineral fertiliser 

o   High organic matter content o   Besides mineral nutrients, provides C to the soil 

o   Fast/slow nutrient release speed o   The nutrient ratio that fits with crop nutrient demand (no 
extra fertiliser run necessary on the field) 

o   Besides mineral nutrients, provides C to the 
soil 

o   Reduce NH4 emission to the environment compared to 
untreated input 
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o   Reduce NH4 emission to the environment 
compared to untreated input 

o   Fast/slow nutrient release speed 

o   Ease of use (practical handling: physical 
structure/form, mixing, …) 

o   Ease of use (practical handling: physical structure/form, 
mixing, …) 

o   Texture (granule, powder, liquid) o   Texture (granule, powder, liquid) 

o   Acidic pH o   Acidic pH 

  

Q9. BASED ON YOUR EXPERIENCE WITH THE PREVIOUS MENTIONED RECOVERED PRODUCTS, DO ANY OF THE 
FOLLOWING PROPERTIES REQUIRE IMPROVEMENTS? 

Non-users users 

o   Physical structure/form (powder, liquid etc.) o   Physical structure/form (powder, liquid etc.) 

o   Nutrient content needs to be higher 
concentrated 

o   Nutrient content needs to be higher concentrated 

o   Lower application dose is preferred  o   Lower application dose is preferred  

o   The nutrient ratio needs to be different, and 
mineralisation dynamics need to be different to 
fit crop need 

o   The nutrient ratio needs to be different, and mineralisation 
dynamics need to be different to fit crop need 

o   It should also provide Organic Matter o   It should also provide Organic Matter 

o   the release rate of nutrients  o   the release rate of nutrients  

o   Product is not homogenously mixed/Product 
composition is not homogenous over several 
applications 

o   Product is not homogenously mixed/Product composition is 
not homogenous over several applications 

o   Accessibility to the vendor o  Information on safety (purity, contaminants) 

o  Legislation/policy, namely: o   Accessibility to the vendor 

o  Information on safety (purity, contaminants) o  Legislation/policy, namely: 
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Appendix 2- Results of the farmer surveys on technologies                                                                                                     

 

 

Figure A2-1 Awareness of the nutrient recovery technologies (general survey) 

 

 

Figure A2-2 The recovery technologies currently in use by respondents (general survey) 
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 Figure A2-4 Reason for not considering the specific technology as interesting for the production of bio-fertilisers 
(mini-survey) 

 

Figure A2-5 Requirements for the output quality of the nutrient recovery technologies (general survey) 

 

Figure A2-6 Requirements for the technology maturity (general survey) 
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Ranking for the importance of the reason for using nutrient recovery technologies and the technology 
characteristics: from most important to less important (general survey) 

12. WHAT ARE OR COULD BE REASONS TO INVEST IN N-P RECOVERING TECHNOLOGIES? 

o   I want to improve the N-P uptake of organic nutrients by my crop 

o   I want to reduce nutrient losses to the environment (soil, water, air) 

o   I want to save on fertilising costs 

o   I have a waste problem I need to solve (namely: …) 

o   I want to recover nutrients that are currently not available for my crop (namely: …) 

o   I want to separate different nutrients N-P to be able to apply them separately. 

o   I want to reduce my CO2 footprint 

o   My customers (or certification scheme) are requesting me to do so  

o   Authorities are requesting me to do so 

o  I want to have some financial remuneration  
 

14. WHICH OF THE FOLLOWING CHARACTERISTICS OF THE RECOVERY TECHNOLOGIES DO YOU CONSIDER MORE 
IMPORTANT? 

o    High quality of the output products  

o    High processing efficiency: Best available technique listing status 

o   Low operational, energy and maintenance cost. 

o   less than <5 years payback on technology investment 

o   The versatility of the input material: Feed flexibility. 

o   The environmental and climate performance of the operations 

o   Operational Authority permit availability  

o   Risk assessment of bio-hazards, pathogens heavy metals, pollutants contaminants, foreign substances 

o   Social acceptance New market niches, applications  

o   Capacity to handle sufficient input volumes 

 

17. WHICH CHARACTERISTICS DO YOU CONSIDER THE MOST CRUCIAL ISSUE HINDERING THE IMPLEMENTATION OF A 
SPECIFIC NUTRIENT RECOVERY TECHNOLOGIES THAT STILL REQUIRE IMPROVEMENTS? 

o   The recovery process is not cost-effective due to high operational or investment costs 

o   The quality of a recovered resource is not high enough to market easily.  
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o   Compared with conventional production systems, only small quantities of a resource can be recovered  

o   Market value is not competitive to commercial products 

o   The environmental advantages of using recovery technologies are unknown 

o   The usefulness of recovered products might be unknown. New market niches, applications and partners have to be 
investigated 

o   Recovered products are not used on-site, distribution and transport may be challenging due to geographical and 
temporal discrepancies between supply and demand 

o   There are not adequate policies and legal frameworks. A lack of legislation, political will or economic incentives may 
hinder successful implementation 

o   User acceptance may be low due to fears or misconceptions about the risks they pose 

o   The use of the recovery process may entail risks to human health due to contaminants or may cause emissions and 
environmental problems.  



Appendix 3-Internal expert scores for NUTRIMAN published technologies and products                                                                                                       

Group A: Phosphorus 

product/ 

Technology 
Subcategory Product/technology title ID 

Quality
/ 

TRL 

Input 
material 
process 

effectiven
ess 

Price
/ 

cost 

Legal 
status 

Output 
material 

Average 

Technology 

Reductive 
thermochemical 
Phosphorus 
recovery 

3R Recycle-Reuse-Reduce zero emission pyrolysis 
technology for phosphorus recovery from food grade 
animal bone grist for Bio-Phosphate product 

ID 193 4,5 4,6 3,6 4,4 4,1 4,2 

Product Bio-phosphate 
High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist content by “3R zero 
emission pyrolysis” process 

ID 192 4,4 4,5 3,3 4,5 4,3 4,2 

Product Struvite 
Struvite from digested sludge and wastewater by 
"NuReSys" process 

ID 293 4,3 3,9 3,8 3,6 4,0 3,9 

Product Biochar 
Terra-Preta biochar product recovered from wood chips 
and processed by “3R” high temperature pyrolysis 
process. 

ID 1571 3,6 4,0 3,1 4,3 4,0 3,8 

Technology 

Phosphorus 
precipitation 
from multi 
organic wastes 

P recovery as pelletised struvite starting from digested 
sludge and wastewater with “NuReSys” crystallisation 
process 

ID 294 4,5 4,1 2,7 3,1 3,8 3,6 

Product Ash 
PK fertiliser from the ash of poultry manure with “BMC 
Moerdijk” thermochemical process 

ID 401 3,6 4,3 2,3 3,8 3,6 3,5 

Product Struvite 
Struvite from waste water by "Canal de Isabel II S.A." 
process 

ID 251 4,0 3,5 2,6 3,3 3,9 3,5 
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product/ 

Technology 
Subcategory Product/technology title ID 

Quality
/ 

TRL 

Input 
material 
process 

effectiven
ess 

Price
/ 

cost 

Legal 
status 

Output 
material 

Average 

Technology 

Oxidative 
thermochemical 
Phosphorus 
recovery 

P recovery as PK fertiliser from the ash of poultry manure 
with “BMC Moerdijk” thermochemical process 

ID 399 4,4 3,4 2,6 3,4 3,5 3,5 

Technology 

Oxidative 
thermochemical 
Phosphorus 
recovery 

P recovery as biomass ashes from low plant available 
phosphorus compounds with “AshDec®” thermochemical 
process 

ID 398 3,8 3,9 2,7 3,0 3,8 3,4 

Technology 

Phosphorus 
precipitation 
from 
wastewater/slu
dge 

P recovery as phosphate salts from drinking water and 
waste water by the Crystalactor® water treatment 
process 

ID 449 4,3 3,4 2,9 3,1 3,1 3,4 

Technology 

Phosphorus 
precipitation 
from 
wastewater/slu
dge 

P recovery as calcium-phosphate starting from sewage 
sludge ashes with “Ash2Phos” process 

ID 317 4,0 3,3 2,4 3,1 3,5 3,3 

Technology 

Phosphorus 
precipitation 
from 
wastewater/slu
dge 

P recovery as struvite starting from waste water with 
crystallisation reactor 

ID 252 4,0 3,3 2,7 2,6 3,6 3,3 

Technology 
Phosphorus 
precipitation 

N&P recovery as phosphorus salt and ammonium 
sulphate from manure and digestate with “SUEZ” process 

ID 371 3,6 3,6 2,3 2,8 3,6 3,2 
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product/ 

Technology 
Subcategory Product/technology title ID 

Quality
/ 

TRL 

Input 
material 
process 

effectiven
ess 

Price
/ 

cost 

Legal 
status 

Output 
material 

Average 

from 
manure/digesta
te 

Product 
Precipitated 
Calcium 
Phosphate 

Calcium phosphate from sewage sludge ash by "As2Phos" 
process 

ID 448 3,5 3,3 2,1 3,0 3,4 3,1 

Product Ash 
Calcium-Sodium-Phosphate from sewage sludge ash 
conversion with the “AshDec®” process 

ID 397 3,9 3,4 1,8 2,9 3,4 3,1 

Technology 

Phosphorus 
precipitation 
from multi 
organic wastes 

P recovery as struvite starting from digestate coming from 
methanogenic reactor and manure with “REVAWASTE” 
crystallisation process 

ID 258 3,1 3,3 2,4 2,6 3,4 3,0 

Technology 

Phosphorus 
precipitation 
from 
wastewater/slu
dge 

P recovery as struvite starting from wastewater sewage 
with “PHORWater” controlled biological processes and 
struvite scaling process 

ID 207 3,1 2,9 2,1 2,9 3,5 2,9 

Product Struvite 
Struvite from digestate and manure by "REVAWASTE" 
process 

ID 250 3,5 3,5 2,5 1,8 3,3 2,9 

Product Ash Ashes from natural wood chip under fireplace ID 321 2,4 2,9 3,1 2,1 2,7 2,7 

Product Struvite Struvite from wastewater by "PHORWater" process ID 208 3,1 2,4 2,4 1,6 3,0 2,5 

Technology 
Phosphorus 
precipitation 

P recovery as struvite starting from pig manure digestate 
with fluidised bed crystallisation system 

ID 256 2,4 2,9 2,1 2,0 2,9 2,5 
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product/ 

Technology 
Subcategory Product/technology title ID 

Quality
/ 

TRL 

Input 
material 
process 

effectiven
ess 

Price
/ 

cost 

Legal 
status 

Output 
material 

Average 

from 
manure/digesta
te 

 

Group B: Compost and digestate 

Product/ 

Technology 
Subcategory Product/technology title ID 

Quality
/ 

TRL 

Input 
material 
Process 

effectiven
ess 

Price
/ 

Cost 

Legal 
status 

Output 
material 

Average 

Technology 
Anaerobic 
digestion + 
composting 

N&P recovery as compost starting from green waste and 
pre-digested mixed-waste with “ACEA Pinerolese” 
anaerobic digestion and composting process 

ID 209 4,8 4,4 3,4 4,2 4,2 4,2 

Product Compost 
Compost from green waste and food wastes by "Biociclo" 
process 

ID 260 4,3 3,8 4,3 4,3 4,3 4,2 

Product Digestate 
High NP pelletised digestate from animal manure and 
organic waste digestate by “Arbio and NPirriK-project” 
process 

ID 270 4,4 3,8 3,9 3,9 4,6 4,1 

Product Compost 
Compost from green waste and digested mixed-waste by 
“ACEA Pinerolese” process 

ID 210 4,0 3,5 3,9 4,4 4,3 4,0 

Technology Composting 
N&P recovery as compost starting from green waste and 
food residues with “BIOCICLO” aerobic digestion process 

ID 261 4,8 4,0 2,8 4,0 4,2 4,0 
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Product/ 

Technology 
Subcategory Product/technology title ID 

Quality
/ 

TRL 

Input 
material 
Process 

effectiven
ess 

Price
/ 

Cost 

Legal 
status 

Output 
material 

Average 

Product Compost 
Compost from green waste and pre-digested vegetable, 
fruit and garden wastes by “IOK Afvalbeheer” process 

ID 272 3,9 3,4 4,0 4,1 4,0 3,9 

Product Digestate 
Liquid and solid dried) fraction digestate from manure 
and energy maise by “Agrogas” process 

ID 264 3,8 3,8 3,9 3,8 4,1 3,9 

Technology Composting 
N&P recovery as compost starting from organic waste 
with farm composting process 

ID 292 4,4 3,2 4,2 3,8 3,6 3,8 

Technology 
Anaerobic 
digestion + 
composting 

N&P recovery as compost starting from vegetable, fruit 
and garden wastes with “IOK Afvalbeheer” anaerobic 
digestion and composting process 

ID 271 4,4 3,8 3,2 3,8 4,0 3,8 

Product Compost Green compost from green waste by "IMOG" process ID 280 4,0 3,4 3,6 3,9 3,9 3,8 

Technology 
Anaerobic 
digestion 

N&P recovery as solid digestate starting from manure and 
slurry combining mobile cavitator and anaerobic digestion 

ID 262 4,2 3,8 3,4 3,0 4,0 3,7 

Technology Composting 
N&P recovery as green compost starting from green 
waste with “IMOG” composting windrow process 
including membrane and forced aeration 

ID 279 4,6 3,6 2,6 3,6 3,8 3,6 

Product Compost 
Phosphate rich organic soil improver from pig and chicken 
manure by “Eraspo” process 

ID 451 3,5 3,6 3,3 3,8 3,8 3,6 

Product Compost 
Organic soil improver from chicken manure by "Eraspo" 
process 

ID 452 3,6 3,4 3,1 3,6 3,5 3,5 

Product Digestate 
Pelletised digestate from mixture of pig manure, poultry 
manure and straw by “MIX-FERTILIZER” process 

ID 267 3,9 3,4 2,5 3,1 4,3 3,4 
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Product/ 

Technology 
Subcategory Product/technology title ID 

Quality
/ 

TRL 

Input 
material 
Process 

effectiven
ess 

Price
/ 

Cost 

Legal 
status 

Output 
material 

Average 

Technology Composting 
N&P recovery as enriched compost from digestate of pig 
manure with the “Mix-Fertilizer” biological and stripping 
process 

ID 257 3,4 3,2 2,8 3,2 3,8 3,3 

Technology 
Anaerobic 
digestion 

N&P recovery as digestate starting from vegetable oil 
waste with pig manure with “VALUVOIL” two-phase 
anaerobic digestion process 

ID 259 2,8 3,0 2,6 3,2 3,2 3,0 

Product Compost 
Compost from algae and cattle manure by local 
composting process 

ID 540 2,9 2,9 2,5 2,5 2,8 2,7 

Technology 
Microalgae/duck
weed/insect/enzy

me technology 

N&P recovery as microalgae based biofertilisers starting 
from wastewater with heterotrophic microalgae 

ID 253 2,8 2,8 2,4 2,4 3,0 2,7 

Product Digestate 
Digestate from the co-digestion of vegetable oils waste 
and pig manure by “VALUVOIL” process 

ID 268 2,5 3,0 2,4 2,8 2,6 2,7 

Product 
Alternative 

biomass 
Microalgae based biofertilisers from wastewater by 
heterotrophic microalgae process 

ID 255 2,6 3,1 1,7 2,1 2,6 2,4 
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Group C: Nitrogen 

Product/ 
Technology 

Subcategory Product/technology title ID 
Quality

/ 
TRL 

Input 
material 
Process 

effectiven
ess 

Price
/ 

Cost 

Legal 
status 

Output 
material 

Average 

Product 
Ammonium 
nitrate/sulphate 

Ammonium nitrate from liquid fraction of manure, 
digestate or other waste stream by “Detricon” process 

ID 295 4,7 4,3 4,4 3,1 4,4 4,2 

Product 
Ammonium 
nitrate/sulphate 

Ammonium sulphate from pig manure by on-farm 
scrubbing the air from the stables 

ID 596 4,0 4,0 4,4 4,1 3,9 4,1 

Product Scrubber water 
NH3-water from pig manure or digestate with VP-Hobe 
Manure Valorisation system 

ID 1527 4,4 4,1 4,0 3,3 4,3 4,0 

Technology 
Stripping + 
Scrubbing 

N recovery as ammonium sulphate from co-digestion of 
corn silage, chicken manure and other biowaste by 
BENAS process 

ID 668 4,6 4,1 3,6 3,3 4,4 4,0 

Product Liquid manure 
Urine from calves manure by “Geamix” separation at 
source 

ID  591 4,0 4,3 3,5 3,8 4,2 4,0 

Technology 
Physical 
separation 

N recovery as urine from pig manure with “VeDoWS” 
adapted stable construction system 

ID 323 4,9 3,9 3,7 3,7 3,4 3,9 

Product 
Ammonium 
nitrate/sulphate 

Ammonium sulphate from co-digestion of corn silage, 
chicken manure and other biowaste by BENAS process 

ID 667 4,3 4,0 3,3 3,3 4,5 3,9 

Technology 
Nitrogen recovery 
from air 

N recovery as dried digestate and ammonia sulphate 
from solid fraction digestate with “Biogas Bree” air 
scrubbing process 

ID 273 5,0 4,2 2,7 3,5 4,0 3,9 
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Product/ 
Technology 

Subcategory Product/technology title ID 
Quality

/ 
TRL 

Input 
material 
Process 

effectiven
ess 

Price
/ 

Cost 

Legal 
status 

Output 
material 

Average 

Technology 
Membrane 
filtration 

N&P recovery as solid manure and mineral concentrate 
from pig and cattle slurry by belt press sieve and reverse 
osmosis 

ID 519 4,3 4,1 2,7 3,6 4,3 3,8 

Technology 
Stripping + 
Scrubbing 

N Recovery as liquid ammonium sulphate or ammonium 
nitrate from separated liquid slurry with “Circular 
Values” stripping and scrubbing proces 

ID 265 4,7 4,0 3,5 3,3 3,5 3,8 

Technology 
Stripping + 
Scrubbing 

N recovery as mineral concentrate, ammonia water and 
ammonium sulphate from manure/digestate by VP-
Hobe manure and digestate valorisation 

ID 669 4,7 4,0 3,3 3,1 3,9 3,8 

Product 
Ammonium 
nitrate/sulphate 

Liquid ammonia sulphate or ammonia nitrate from 
digestate or slurries stripped and scrubbed with H2SO4 
or HNO3 by “Circular Values” process 

ID 266 4,3 4,2 3,0 3,0 4,5 3,8 

Technology 
Physical 
separation 

N recovery as ammonium sulphate from recovered 
ammonia sulphate solutions by “TerraSaline S ASL)” 
water extraction 

ID  453 4,6 3,7 3,4 3,4 3,7 3,8 

Product 
Ammonium 
nitrate/sulphate 

Ammonia sulphate/nitrate from poultry manure by 
"Poul-AR®" technology 

ID 281 4,1 4,0 2,7 3,5 4,5 3,8 

Product 
Ammonium 
nitrate/sulphate 

Ammonium nitrate/sulphate from raw digestate with 
“AMFER” stripping process 

ID  454 4,7 4,2 2,2 3,3 4,3 3,7 

Technology 
Stripping + 
Scrubbing 

N recovery as ammonia nitrate/sulphate from raw 
digestate with “AMFER” stripping process 

ID 455 4,3 4,0 3,4 3,3 3,7 3,7 
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Product/ 
Technology 

Subcategory Product/technology title ID 
Quality

/ 
TRL 

Input 
material 
Process 

effectiven
ess 

Price
/ 

Cost 

Legal 
status 

Output 
material 

Average 

Technology 
Physical 
separation 

N&P recovery as ammonia sulphate solution and P-
concentrated sludge from digestate, manure and 
wastewater by TerraOrganic FFT&HEF system 

ID 466 4,6 4,0 3,1 3,3 3,7 3,7 

Technology 
Stripping + 
Scrubbing 

N recovery as inorganic fertiliser from liquid fraction of 
manure, digestate or other waste streams with 
“Detricon” stripping and scrubbing 

ID 296 4,7 3,7 3,4 3,0 3,7 3,7 

Product 
Ammonium 
nitrate/sulphate 

Ammonium sulphate from pig manure or digestate with 
VP-Hobe Manure Valorisation system 

ID 1529 4,0 4,0 3,3 2,9 4,3 3,7 

Product Solid manure 
Organic soil improver from calves manure by “Geamix” 
separation at source 

ID 595 3,6 4,1 3,9 3,3 3,6 3,7 

Technology 
Membrane 
filtration 

N recovery as enriched pelletised digestate from animal 
manure + biowastes with “Arbio and NPirriK-project” 
co-digestion+separation+backmixing 

ID 269 3,6 4,1 2,9 3,4 4,3 3,7 

Technology 
Membrane 
filtration 

N&P recovery as liquid or dried digestates with 
“Agrogas” separation, drying, membrane filtration 
and/or RO combined with post-treatment 

ID 263 4,7 3,9 2,3 3,6 3,9 3,7 

Product 
Mineral 
concentrate 

Nitrogen and potassium concentrate from pig manure 
or digestate with VP-Hobe Manure Valorisation system 

ID 1528 4,0 4,0 3,3 3,0 3,9 3,6 

Technology Chemical addition 
N recovery as enriched manure with in-field acidification 
system using sulphuric acid 

ID 277 4,7 3,9 3,0 2,4 3,9 3,6 

Product 
Ammonium 
nitrate/sulphate 

Ammonium sulphate from digestate by "Biogas Bree" 
process 

ID 274 4,1 3,7 2,7 3,3 3,9 3,5 
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Product/ 
Technology 

Subcategory Product/technology title ID 
Quality

/ 
TRL 

Input 
material 
Process 

effectiven
ess 

Price
/ 

Cost 

Legal 
status 

Output 
material 

Average 

Product Liquid manure 
Urine from pig manure by "VeDoWS" adapted stable 
construction system 

ID 322 3,7 4,2 2,8 2,7 4,3 3,5 

Product 
Mineral 
concentrate 

Mineral concentrate from pig slurry using belt press 
sieve and reverse osmosis processing 

ID 593 3,9 4,0 3,1 2,9 3,6 3,5 

Technology 
Physical 
separation 

N & P recovery as hygienized fertilisers from liquid 
manure and digestate with the two-stage Regenis 
process via in field dewatering and drying 

ID 447 3,9 3,4 3,3 3,1 3,6 3,5 

Product 
Mineral 
concentrate 

Mineral concentrate from pig/cattle slurry using belt 
press sieve and reverse osmosis processing 

ID 520 4,2 3,0 3,2 3,5 3,3 3,4 

Technology 
Stripping + 
Scrubbing 

N recovery as ammonia and grit-poor manure ready for 
mono/co-fermentation from poultry manure with “Poul-
AR®” stripping and acidic washing 

ID 282 3,5 3,8 2,7 3,7 3,3 3,4 

Product 
Mineral 
concentrate 

Mineral concentrate from pig manure or digestate with 
VP-Hobe Manure Valorisation system 

ID 1504 4,4 3,9 2,1 3,3 3,1 3,4 

Technology 
Physical 
separation 

N & P recovery as liquid and solid organic fertiliser from 
manure and digestate with decanter centrifuge 

ID 1343 4,9 3,7 2,4 2,7 3,0 3,3 

Product Solid manure 
Solid fraction from pig/cattle slurry using belt press 
sieve and pasteurisation 

ID 594 3,1 3,4 3,3 3,1 3,1 3,2 

Technology 
Membrane 
filtration 

N recovery as microfiltered slurry/digestate/sludge 
starting from raw slurry/digestates/sewage sludge with 
microfiltration system 

ID 275 3,4 3,3 2,7 2,6 3,6 3,1 
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Product/ 
Technology 

Subcategory Product/technology title ID 
Quality

/ 
TRL 

Input 
material 
Process 

effectiven
ess 

Price
/ 

Cost 

Legal 
status 

Output 
material 

Average 

Product Solid manure 
NPK organic fertiliser from poultry droppings with 
“SECONOV” dehydration process 

ID 370 2,8 3,5 3,3 2,8 3,0 3,1 

Technology 
Physical 
separation 

N&P recovery as urine and solid soil improver from 
calves manure with “Geamix” housing system 

ID  592 3,3 3,7 3,0 2,6 2,7 3,1 

Technology 
Nitrogen recovery 
from air 

N recovery as liquid fertiliser starting from liquid 
manure or biogas digestate with plasma manure 
processing system 

ID 276 2,6 3,4 1,6 2,9 4,0 2,9 
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Appendix 4- Pre-selected technologies and products by NUTRIMAN internal expert consultation 

Group A: Phosphorus 

P/T SUBCATEGORY PRODUCT/TECHNOLOGY ID NUTRIMAN Farmer Platform Links 

Product Ash 
PK fertiliser from the ash of poultry manure with “BMC Moerdijk” thermochemical 
process (ID 401) 

https://nutriman.net/farmer-
platform/product/id_401  

Product Struvite Struvite from waste water by "Canal de Isabel II S.A." process (ID:251) 
https://nutriman.net/farmer-
platform/product/id_251  

Product Struvite Struvite from digested sludge and wastewater by “NuReSys” process (ID:293) 
https://nutriman.net/farmer-
platform/product/id_293  

Product Biochar 
Terra-Preta biochar product recovered from wood chips and processed by “3R” 
high temperature pyrolysis process. (ID: 1571) 

https://nutriman.net/farmer-
platform/product/id_1571  

Product Bio-phosphate 
High nutrient dense Bio-Phosphate products recovered from food grade animal 
bone grist content by “3R zero emission pyrolysis” process (ID:192) 

https://nutriman.net/farmer-
platform/product/id_192  

Technology 
Phosphorus 
precipitation from multi 
organic wastes 

P recovery as pelletised struvite starting from digested sludge and wastewater with 
“NuReSys” crystallisation process (ID:294) 

https://nutriman.net/farmer-
platform/technology/id_294  

Technology 
Phosphorus 
precipitation from 
wastewater/sludge 

P recovery as calcium-phosphate starting from sewage sludge ashes with 
“Ash2Phos” process (ID:317) 

https://nutriman.net/farmer-
platform/technology/id_317  

Technology 
Phosphorus 
precipitation from 
wastewater/sludge 

P recovery as phosphate salts from drinking water and waste water by the 
Crystalactor® water treatment process (ID:449) 

https://nutriman.net/farmer-
platform/technology/id_449  

https://nutriman.net/farmer-platform/product/id_401
https://nutriman.net/farmer-platform/product/id_401
https://nutriman.net/farmer-platform/product/id_251
https://nutriman.net/farmer-platform/product/id_251
https://nutriman.net/farmer-platform/product/id_293
https://nutriman.net/farmer-platform/product/id_293
https://nutriman.net/farmer-platform/product/id_1571
https://nutriman.net/farmer-platform/product/id_1571
https://nutriman.net/farmer-platform/product/id_192
https://nutriman.net/farmer-platform/product/id_192
https://nutriman.net/farmer-platform/technology/id_294
https://nutriman.net/farmer-platform/technology/id_294
https://nutriman.net/farmer-platform/technology/id_317
https://nutriman.net/farmer-platform/technology/id_317
https://nutriman.net/farmer-platform/technology/id_449
https://nutriman.net/farmer-platform/technology/id_449
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Technology 
Reductive 
thermochemical 
Phosphorus recovery 

3R Recycle-Reuse-Reduce zero emission pyrolysis technology for phosphorus 
recovery from food grade animal bone grist for Bio-Phosphate product(ID:193) 

https://nutriman.net/farmer-
platform/technology/id_193  

Technology 
Oxidative 
thermochemical 
Phosphorus recovery 

P recovery as biomass ashes from low plant available phosphorus compounds with 
“AshDec®” thermochemical process (ID:398) 

https://nutriman.net/farmer-
platform/technology/id_398  

Technology 
Oxidative 
thermochemical 
Phosphorus recovery 

P recovery as PK fertiliser from the ash of poultry manure with “BMC Moerdijk” 
thermochemical process (ID:399) 

https://nutriman.net/farmer-
platform/technology/id_399  

 
  

https://nutriman.net/farmer-platform/technology/id_193
https://nutriman.net/farmer-platform/technology/id_193
https://nutriman.net/farmer-platform/technology/id_398
https://nutriman.net/farmer-platform/technology/id_398
https://nutriman.net/farmer-platform/technology/id_399
https://nutriman.net/farmer-platform/technology/id_399
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Group B: Compost and digestate 

P/T SUBCATEGORY PRODUCT/TECHNOLOGY ID NUTRIMAN Farmer Platform Links 

Product Compost 
Compost from green waste and digested mixed-waste by “ACEA Pinerolese” 
process (ID:210) 

https://nutriman.net/farmer-
platform/product/id_210  

Product Compost Compost from green waste and food wastes by “Biociclo” process (ID:260) 
https://nutriman.net/farmer-
platform/product/id_260  

Product Compost 
Compost from green waste and pre-digested vegetable, fruit and garden wastes by 
“IOK Afvalbeheer” process (ID:272) 

https://nutriman.net/farmer-
platform/product/id_272  

Product Compost Green compost from green waste by “IMOG” process (ID:280) 
https://nutriman.net/farmer-
platform/product/id_280  

Product Digestate 
Liquid and solid (dried) fraction digestate from manure and energy maise by 
“Agrogas” process (ID:264) 

https://nutriman.net/farmer-
platform/product/id_264  

Product Digestate 
High NP pelletised digestate from animal manure and organic waste digestate by 
“Arbio and NPirriK-project” process (ID:270) 

https://nutriman.net/farmer-
platform/product/id_270  

Technology Anaerobic digestion 
N&P recovery as solid digestate starting from manure and slurry combining mobile 
cavitator and anaerobic digestion (ID:262) 

https://nutriman.net/farmer-
platform/technology/id_262  

Technology Composting 
N&P recovery as compost starting from green waste and food residues with 
“BIOCICLO” aerobic digestion process (ID:261) 

https://nutriman.net/farmer-
platform/technology/id_261  

Technology Composting 
N&P recovery as compost starting from organic waste with farm composting 
process (ID: 292) 

https://nutriman.net/farmer-
platform/technology/id_292  

Technology 
Anaerobic digestion + 
composting 

N&P recovery as compost starting from green waste and pre-digested mixed-waste 
with “ACEA Pinerolese” anaerobic digestion and composting process (ID:209) 

https://nutriman.net/farmer-
platform/technology/id_209  

Technology 
Anaerobic digestion + 
composting 

N&P recovery as compost starting from vegetable, fruit and garden wastes with 
“IOK Afvalbeheer” anaerobic digestion and composting process (ID:271) 

https://nutriman.net/farmer-
platform/technology/id_271  

https://nutriman.net/farmer-platform/product/id_210
https://nutriman.net/farmer-platform/product/id_210
https://nutriman.net/farmer-platform/product/id_260
https://nutriman.net/farmer-platform/product/id_260
https://nutriman.net/farmer-platform/product/id_272
https://nutriman.net/farmer-platform/product/id_272
https://nutriman.net/farmer-platform/product/id_280
https://nutriman.net/farmer-platform/product/id_280
https://nutriman.net/farmer-platform/product/id_264
https://nutriman.net/farmer-platform/product/id_264
https://nutriman.net/farmer-platform/product/id_270
https://nutriman.net/farmer-platform/product/id_270
https://nutriman.net/farmer-platform/technology/id_262
https://nutriman.net/farmer-platform/technology/id_262
https://nutriman.net/farmer-platform/technology/id_261
https://nutriman.net/farmer-platform/technology/id_261
https://nutriman.net/farmer-platform/technology/id_292
https://nutriman.net/farmer-platform/technology/id_292
https://nutriman.net/farmer-platform/technology/id_209
https://nutriman.net/farmer-platform/technology/id_209
https://nutriman.net/farmer-platform/technology/id_271
https://nutriman.net/farmer-platform/technology/id_271
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Group C: Nitrogen 

P/T SUBCATEGORY PRODUCT/TECHNOLOGY ID NUTRIMAN Farmer Platform Links 

Product Scrubber water 
NH3-water from pig manure or digestate with VP-Hobe Manure Valorisation system 
(ID:1527) 

https://nutriman.net/farmer-
platform/product/id_1527  

Product 
Ammonium 
nitrate/sulphate 

Liquid ammonia sulphate or ammonia nitrate from digestate or slurries stripped and 
scrubbed with H2SO4 or HNO3 by “Circular Values” process (ID:266) 

https://nutriman.net/farmer-
platform/product/id_266  

Product 
Ammonium 
nitrate/sulphate 

Ammonia sulphate/nitrate from poultry manure by “Poul-AR®” technology (ID:281) 
https://nutriman.net/farmer-
platform/product/id_281  

Product 
Ammonium 
nitrate/sulphate 

Ammonium nitrate from liquid fraction of manure, digestate or other waste stream 
by “Detricon” process (ID:295) 

https://nutriman.net/farmer-
platform/product/id_295  

Product 
Ammonium 
nitrate/sulphate 

Ammonium nitrate/sulphate from raw digestate with “AMFER” stripping process (ID 
454) 

https://nutriman.net/farmer-
platform/product/id_454  

Product 
Ammonium 
nitrate/sulphate 

Ammonium sulphate from pig manure by on-farm scrubbing the air from the stables 
(ID:596) 

https://nutriman.net/farmer-
platform/product/id_596  

Product 
Ammonium 
nitrate/sulphate 

Ammonium sulphate from co-digestion of corn silage, chicken manure and other 
biowaste by BENAS process (ID:667) 

https://nutriman.net/farmer-
platform/product/id_667  

Product Liquid manure Urine from calves manure by “Geamix” separation at source (ID: 591) 
https://nutriman.net/farmer-
platform/product/id_591  

Technology 
Nitrogen recovery 
from air 

N recovery as dried digestate and ammonia sulphate from solid fraction digestate 
with “Biogas Bree” air scrubbing process (ID:273) 

https://nutriman.net/farmer-
platform/technology/id_273  

Technology Membrane filtration 
N&P recovery as solid manure and mineral concentrate from pig and cattle slurry by 
belt press sieve and reverse osmosis (ID:519) 

https://nutriman.net/farmer-
platform/technology/id_519  

https://nutriman.net/farmer-platform/product/id_1527
https://nutriman.net/farmer-platform/product/id_1527
https://nutriman.net/farmer-platform/product/id_266
https://nutriman.net/farmer-platform/product/id_266
https://nutriman.net/farmer-platform/product/id_281
https://nutriman.net/farmer-platform/product/id_281
https://nutriman.net/farmer-platform/product/id_295
https://nutriman.net/farmer-platform/product/id_295
https://nutriman.net/farmer-platform/product/id_454
https://nutriman.net/farmer-platform/product/id_454
https://nutriman.net/farmer-platform/product/id_596
https://nutriman.net/farmer-platform/product/id_596
https://nutriman.net/farmer-platform/product/id_667
https://nutriman.net/farmer-platform/product/id_667
https://nutriman.net/farmer-platform/product/id_591
https://nutriman.net/farmer-platform/product/id_591
https://nutriman.net/farmer-platform/technology/id_273
https://nutriman.net/farmer-platform/technology/id_273
https://nutriman.net/farmer-platform/technology/id_519
https://nutriman.net/farmer-platform/technology/id_519
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P/T SUBCATEGORY PRODUCT/TECHNOLOGY ID NUTRIMAN Farmer Platform Links 

Technology Stripping + Scrubbing 
N Recovery as liquid ammonium sulphate or ammonium nitrate from separated 
liquid slurry with “Circular Values” stripping and scrubbing proces (ID:265) 

https://nutriman.net/farmer-
platform/technology/id_265  

Technology Stripping + Scrubbing 
N recovery as inorganic fertiliser from liquid fraction of manure, digestate or other 
waste streams with “Detricon” stripping and scrubbing (ID:296) 

https://nutriman.net/farmer-
platform/technology/id_296  

Technology Stripping + Scrubbing 
N recovery as ammonia nitrate/sulphate from raw digestate with “AMFER” stripping 
process (ID:455) 

https://nutriman.net/farmer-
platform/technology/id_455  

Technology Stripping + Scrubbing 
N recovery as ammonium sulphate from co-digestion of corn silage, chicken manure 
and other biowaste by BENAS process (ID:668) 

https://nutriman.net/farmer-
platform/technology/id_668  

Technology Stripping + Scrubbing 
N recovery as mineral concentrate, ammonia water and ammonium sulphate from 
manure/digestate by VP-Hobe manure and digestate valorisation (ID:669) 

https://nutriman.net/farmer-
platform/technology/id_669  

Technology Physical separation 
N recovery as urine from pig manure with “VeDoWS” adapted stable construction 
system (ID:323) 

https://nutriman.net/farmer-
platform/technology/id_323  

Technology Physical separation 
N recovery as ammonium sulphate from recovered ammonia sulphate solutions by 
“TerraSaline S (ASL)” water extraction (ID 453) 

https://nutriman.net/farmer-
platform/technology/id_453  

Technology Physical separation 
N&P recovery as ammonia sulphate solution and P-concentrated sludge from 
digestate, manure and wastewater by TerraOrganic FFT&HEF system (ID:466) 

https://nutriman.net/farmer-
platform/technology/id_466  

 

 

  
  

https://nutriman.net/farmer-platform/technology/id_265
https://nutriman.net/farmer-platform/technology/id_265
https://nutriman.net/farmer-platform/technology/id_296
https://nutriman.net/farmer-platform/technology/id_296
https://nutriman.net/farmer-platform/technology/id_455
https://nutriman.net/farmer-platform/technology/id_455
https://nutriman.net/farmer-platform/technology/id_668
https://nutriman.net/farmer-platform/technology/id_668
https://nutriman.net/farmer-platform/technology/id_669
https://nutriman.net/farmer-platform/technology/id_669
https://nutriman.net/farmer-platform/technology/id_323
https://nutriman.net/farmer-platform/technology/id_323
https://nutriman.net/farmer-platform/technology/id_453
https://nutriman.net/farmer-platform/technology/id_453
https://nutriman.net/farmer-platform/technology/id_466
https://nutriman.net/farmer-platform/technology/id_466
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Appendix 5- Average score from the second FAB consultation for the pre-selected technologies and products 

Group A: Phosphorus 

P/T SUBCATEGORY PRODUCT/TECHNOLOGY TITLE (ID) 
AVERAGE 
SCORE 

NUMBER OF 
PARTICIPANTS 

Product Ash 
PK fertiliser from the ash of poultry manure with “BMC Moerdijk” thermochemical 
process (ID 401) 

6.7 3 

Product Struvite Struvite from waste water by "Canal de Isabel II S.A." process (ID:251) 7.3 3 

Product Struvite Struvite from digested sludge and wastewater by “NuReSys” process (ID:293) 7.7 3 

Product Biochar 
Terra-Preta biochar product recovered from wood chips and processed by “3R” high 
temperature pyrolysis process. (ID: 1571) 

7.3 3 

Product Bio-phosphate 
High nutrient dense Bio-Phosphate products recovered from food grade animal bone 
grist content by “3R zero emission pyrolysis” process (ID:192) 

7.7 3 

Technolog
y 

Phosphorus precipitation 
from multi organic wastes 

P recovery as pelletised struvite starting from digested sludge and wastewater with 
“NuReSys” crystallisation process (ID:294) 

6.0 2 

Technolog
y 

Phosphorus precipitation 
from wastewater/sludge 

P recovery as calcium-phosphate starting from sewage sludge ashes with “Ash2Phos” 
process (ID:317) 

8.0 2 

Technolog
y 

Phosphorus precipitation 
from wastewater/sludge 

P recovery as phosphate salts from drinking water and waste water by the Crystalactor® 
water treatment process (ID:449) 

6.5 2 

Technolog
y 

Reductive 
thermochemical 
Phosphorus recovery 

3R Recycle-Reuse-Reduce zero emission pyrolysis technology for phosphorus recovery 
from food grade animal bone grist for Bio-Phosphate product(ID:193) 

6.5 2 

Technolog
y 

Oxidative thermochemical 
Phosphorus recovery 

P recovery as biomass ashes from low plant available phosphorus compounds with 
“AshDec®” thermochemical process (ID:398) 

7.0 2 
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Technolog
y 

Oxidative thermochemical 
Phosphorus recovery 

P recovery as PK fertiliser from the ash of poultry manure with “BMC Moerdijk” 
thermochemical process (ID:399) 

6.0 2 

 

Group B: Compost and digestate 

P/T SUBCATEGORY PRODUCT/TECHNOLOGY TITLE (ID) 
AVERAGE 
SCORE 

NUMBER OF 
PARTICIPANTS 

Product Compost 
Compost from green waste and digested mixed-waste by “ACEA Pinerolese” process 
(ID:210) 

6.7 3 

Product Compost Compost from green waste and food wastes by “Biociclo” process (ID:260) 7.7 3 

Product Compost 
Compost from green waste and pre-digested vegetable. fruit and garden wastes by “IOK 
Afvalbeheer” process (ID:272) 

7.3 3 

Product Compost Green compost from green waste by “IMOG” process (ID:280) 7.0 3 

Product Digestate 
Liquid and solid (dried) fraction digestate from manure and energy maise by “Agrogas” 
process (ID:264) 

7.7 3 

Product Digestate 
High NP pelletised digestate from animal manure and organic waste digestate by “Arbio 
and NPirriK-project” process (ID:270) 

8.7 3 

Technology Anaerobic digestion 
N&P recovery as solid digestate starting from manure and slurry combining mobile 
cavitator and anaerobic digestion (ID:262) 

7.0 3 

Technology Composting 
N&P recovery as compost starting from green waste and food residues with “BIOCICLO” 
aerobic digestion process (ID:261) 

8.0 3 

Technology Composting 
N&P recovery as compost starting from organic waste with farm composting process 
(ID: 292) 

7.3 3 
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Technology 
Anaerobic digestion + 
composting 

N&P recovery as compost starting from green waste and pre-digested mixed-waste with 
“ACEA Pinerolese” anaerobic digestion and composting process (ID:209) 

8.0 3 

Technology 
Anaerobic digestion + 
composting 

N&P recovery as compost starting from vegetable. fruit and garden wastes with “IOK 
Afvalbeheer” anaerobic digestion and composting process (ID:271) 

7.3 3 

 

Group C: Nitrogen 

P/T SUBCATEGORY PRODUCT/TECHNOLOGY TITLE (ID) 
AVERAGE 
SCORE 

NUMBER OF 
PARTICIPANTS 

Product Scrubber water 
NH3-water from pig manure or digestate with VP-Hobe Manure Valorisation system 
(ID:1527) 

4.3 3 

Product 
Ammonium 
nitrate/sulphate 

Liquid ammonia sulphate or ammonia nitrate from digestate or slurries stripped and 
scrubbed with H2SO4 or HNO3 by “Circular Values” process (ID:266) 

5.7 3 

Product 
Ammonium 
nitrate/sulphate 

Ammonia sulphate/nitrate from poultry manure by “Poul-AR®” technology (ID:281) 7.3 3 

Product 
Ammonium 
nitrate/sulphate 

Ammonium nitrate from liquid fraction of manure. digestate or other waste stream by 
“Detricon” process (ID:295) 

7.7 3 

Product 
Ammonium 
nitrate/sulphate 

Ammonium nitrate/sulphate from raw digestate with “AMFER” stripping process (ID 454) 7.0 3 

Product 
Ammonium 
nitrate/sulphate 

Ammonium sulphate from pig manure by on-farm scrubbing the air from the stables 
(ID:596) 

8.0 3 

Product 
Ammonium 
nitrate/sulphate 

Ammonium sulphate from co-digestion of corn silage. chicken manure and other 
biowaste by BENAS process (ID:667) 

7.0 3 

Product Liquid manure Urine from calves manure by “Geamix” separation at source (ID: 591) 5.3 3 
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P/T SUBCATEGORY PRODUCT/TECHNOLOGY TITLE (ID) 
AVERAGE 
SCORE 

NUMBER OF 
PARTICIPANTS 

Technology 
Nitrogen recovery 
from air 

N recovery as dried digestate and ammonia sulphate from solid fraction digestate with 
“Biogas Bree” air scrubbing process (ID:273) 

8.0 2 

Technology Membrane filtration 
N&P recovery as solid manure and mineral concentrate from pig and cattle slurry by belt 
press sieve and reverse osmosis (ID:519) 

6.5 2 

Technology Stripping + Scrubbing 
N Recovery as liquid ammonium sulphate or ammonium nitrate from separated liquid 
slurry with “Circular Values” stripping and scrubbing proces (ID:265) 

6.5 2 

Technology Stripping + Scrubbing 
N recovery as inorganic fertiliser from liquid fraction of manure. digestate or other waste 
streams with “Detricon” stripping and scrubbing (ID:296) 

8.0 2 

Technology Stripping + Scrubbing 
N recovery as ammonia nitrate/sulphate from raw digestate with “AMFER” stripping 
process (ID:455) 

7.5 2 

Technology Stripping + Scrubbing 
N recovery as ammonium sulphate from co-digestion of corn silage. chicken manure and 
other biowaste by BENAS process (ID:668) 

8.0 2 

Technology Stripping + Scrubbing 
N recovery as mineral concentrate. ammonia water and ammonium sulphate from 
manure/digestate by VP-Hobe manure and digestate valorisation (ID:669) 

6.0 2 

Technology Physical separation 
N recovery as urine from pig manure with “VeDoWS” adapted stable construction system 
(ID:323) 

8.5 2 

Technology Physical separation 
N recovery as ammonium sulphate from recovered ammonia sulphate solutions by 
“TerraSaline S (ASL)” water extraction (ID 453) 

7.5 2 

Technology Physical separation 
N&P recovery as ammonia sulphate solution and P-concentrated sludge from digestate. 
manure and wastewater by TerraOrganic FFT&HEF system (ID:466) 

6.5 2 
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Appendix 6- Average score from experts of Nutrient Recycling Focus Group for the pre-selected technologies and products 

Group A: Phosphorus 

P/T SUBCATEGORY PRODUCT/TECHNOLOGY TITLE (ID) 
AVERAGE 
SCORE 

NUMBER OF 
PARTICIPANTS 

Product Ash PK fertiliser from the ash of poultry manure with “BMC Moerdijk” thermochemical 
process (ID 401) 

6,3 4 

Product Struvite Struvite from waste water by "Canal de Isabel II S.A." process (ID:251) 6,3 4 

Product Struvite Struvite from digested sludge and wastewater by "NuReSys" process (ID:293) 6,5 4 

Product Biochar Terra-Preta biochar product recovered from wood chips and processed by “3R” high 
temperature pyrolysis process. (ID: 1571) 

5,8 4 

Product Bio-phosphate High nutrient dense Bio-Phosphate products recovered from food grade animal bone 
grist content by “3R zero emission pyrolysis” process (ID:192) 

5,3 4 

Technolog
y 

Phosphorus precipitation 
from multi organic wastes 

P recovery as pelletised struvite starting from digested sludge and wastewater with 
“NuReSys” crystallisation process (ID:294) 

4,5 4 

Technolog
y 

Phosphorus precipitation 
from wastewater/sludge 

P recovery as calcium-phosphate starting from sewage sludge ashes with "Ash2Phos" 
process (ID:317) 

4,8 4 

Technolog
y 

Phosphorus precipitation 
from wastewater/sludge 

P recovery as phosphate salts from drinking water and waste water by the Crystalactor® 
water treatment process (ID:449) 

4,5 4 

Technolog
y 

Reductive 
thermochemical 
Phosphorus recovery 

3R Recycle-Reuse-Reduce zero emission pyrolysis technology for phosphorus recovery 
from food grade animal bone grist for Bio-Phosphate product(ID:193) 

4,5 4 

Technolog
y 

Oxidative thermochemical 
Phosphorus recovery 

P recovery as biomass ashes from low plant available phosphorus compounds with 
“AshDec®” thermochemical process (ID:398) 

5,3 4 
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Technolog
y 

Oxidative thermochemical 
Phosphorus recovery 

P recovery as PK fertiliser from the ash of poultry manure with “BMC Moerdijk” 
thermochemical process (ID:399) 

5,0 4 

 

Group B: Compost and digestate 

P/T SUBCATEGORY PRODUCT/TECHNOLOGY TITLE (ID) 
AVERAGE 
SCORE 

NUMBER OF 
PARTICIPANTS 

Product Compost Compost from green waste and digested mixed-waste by “ACEA Pinerolese” process 
(ID:210) 

6,0 4 

Product Compost Compost from green waste and food wastes by “Biociclo” process (ID:260) 6,0 4 

Product Compost Compost from green waste and pre-digested vegetable, fruit and garden wastes by “IOK 
Afvalbeheer” process (ID:272) 

5,5 4 

Product Compost Green compost from green waste by "IMOG" process (ID:280) 5,5 4 

Product Digestate Liquid and solid (dried) fraction digestate from manure and energy maize by "Agrogas" 
process (ID:264) 

6,1 5 

Product Digestate High NP pelletised digestate from animal manure and organic waste digestate by “Arbio 
and NPirriK-project” process (ID:270) 

7,2 5 

Technology Anaerobic digestion N&P recovery as solid digestate starting from manure and slurry combining mobile 
cavitator and anaerobic digestion (ID:262) 

5,3 4 

Technology Composting N&P recovery as compost starting from green waste and food residues with “BIOCICLO” 
aerobic digestion process (ID:261) 

6,0 4 

Technology Composting N&P recovery as compost starting from organic waste with farm composting process 
(ID: 292) 

6,3 4 



45 
 

Technology Anaerobic digestion + 
composting 

N&P recovery as compost starting from green waste and pre-digested mixed-waste with 
“ACEA Pinerolese” anaerobic digestion and composting process (ID:209) 

6,0 4 

Technology Anaerobic digestion + 
composting 

N&P recovery as compost starting from vegetable, fruit and garden wastes with “IOK 
Afvalbeheer” anaerobic digestion and composting process (ID:271) 

6,3 4 

 

Group C: Nitrogen 

P/T SUBCATEGORY PRODUCT/TECHNOLOGY TITLE (ID) 
AVERAGE 
SCORE 

NUMBER OF 
PARTICIPANTS 

Product Scrubber water NH3-water from pig manure or digestate with VP-Hobe Manure Valorisation system 
(ID:1527) 

5,8 4 

Product Ammonium 
nitrate/sulphate 

Liquid ammonia sulphate or ammonia nitrate from digestate or slurries stripped and 
scrubbed with H2SO4 or HNO3 by “Circular Values” process (ID:266) 

7,0 4 

Product Ammonium 
nitrate/sulphate 

Ammonia sulphate/nitrate from poultry manure by "Poul-AR®" technology (ID:281) 7,3 4 

Product Ammonium 
nitrate/sulphate 

Ammonium nitrate from liquid fraction of manure, digestate or other waste stream by 
“Detricon” process (ID:295) 

7,0 4 

Product Ammonium 
nitrate/sulphate 

Ammonium nitrate/sulphate from raw digestate with "AMFER" stripping process (ID 454) 7,3 4 

Product Ammonium 
nitrate/sulphate 

Ammonium sulphate from pig manure by on-farm scrubbing the air from the stables 
(ID:596) 

6,8 4 

Product Ammonium 
nitrate/sulphate 

Ammonium sulphate from co-digestion of corn silage, chicken manure and other 
biowaste by BENAS process (ID:667) 

5,8 4 

Product Liquid manure Urine from calves manure by “Geamix” separation at source (ID: 591) 4,3 4 
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P/T SUBCATEGORY PRODUCT/TECHNOLOGY TITLE (ID) 
AVERAGE 
SCORE 

NUMBER OF 
PARTICIPANTS 

Technology Nitrogen recovery 
from air 

N recovery as dried digestate and ammonia sulphate from solid fraction digestate with 
“Biogas Bree” air scrubbing process (ID:273) 

5,0 4 

Technology Membrane filtration N&P recovery as solid manure and mineral concentrate from pig and cattle slurry by belt 
press sieve and reverse osmosis (ID:519) 

5,5 4 

Technology Stripping + Scrubbing N Recovery as liquid ammonium sulphate or ammonium nitrate from separated liquid 
slurry with “Circular Values” stripping and scrubbing proces (ID:265) 

5,5 4 

Technology Stripping + Scrubbing N recovery as inorganic fertiliser from liquid fraction of manure, digestate or other waste 
streams with “Detricon” stripping and scrubbing (ID:296) 

5,5 4 

Technology Stripping + Scrubbing N recovery as ammonia nitrate/sulphate from raw digestate with "AMFER" stripping 
process (ID:455) 

5,5 4 

Technology Stripping + Scrubbing N recovery as ammonium sulphate from co-digestion of corn silage, chicken manure and 
other biowaste by BENAS process (ID:668) 

5,3 4 

Technology Stripping + Scrubbing N recovery as mineral concentrate, ammonia water and ammonium sulphate from 
manure/digestate by VP-Hobe manure and digestate valorisation (ID:669) 

5,8 4 

Technology Physical separation N recovery as urine from pig manure with "VeDoWS" adapted stable construction system 
(ID:323) 

4,3 4 

Technology Physical separation N recovery as ammonium sulphate from recovered ammonia sulphate solutions by 
“TerraSaline S (ASL)” water extraction (ID 453) 

4,8 4 

Technology Physical separation N&P recovery as ammonia sulphate solution and P-concentrated sludge from digestate, 
manure and wastewater by TerraOrganic FFT&HEF system (ID:466) 

5,5 4 

  
 


