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Executive summary 

FER-PLAY is working to protect ecosystems, decrease EU dependence on fertiliser imports, and 

improve resource efficiency through the promotion of alternative fertilisers. The project maps and 

assesses alternative fertilisers made from secondary raw materials and highlight their multiple 

benefits to foster their wide-scale production and application. 

The main objective of deliverable D1.1 is to showcase the collection of the scientific and practical 

knowledge about alternative fertilisers from secondary raw materials (both commercially available 

and under research), as well as to introduce the FER-PLAY database. This provides a 

comprehensive overview on alternative fertiliser value chains at EU level, covering all phases of 

alternative fertilisers’ life cycle (from secondary raw material production to field application), 

showing data and figures of alternative fertilising value chains and end products. This is highly 

valuable since most of the data is available in the references but scattered and not uniformized. 

The data collection work paves the way to the following phase of the project: deliver clear insights 

to select those able to better replace conventional fertilisers.  

FER-PLAY used a two-step approach to achieve this: first of all, data was collected via an Excel 

spreadsheet in which project partners were able to add input for several products derived from 

seven secondary raw materials. This input was then converted into one big table available only 

for partners, containing 60 identified value chains, which is the base of the public database. This 

database is differentiated according to the target audience (fertilisers producers, end-users, public 

administrations, researchers, etc.) or purpose (e.g., assessment, exploitation, etc.) via several 

information tabs. In the database, it is possible to filter on ‘product’ and ‘secondary raw material’ 

to know more about a specific product the user is looking for. Up to date, not all data have been 

completed since there are still some knowledge gaps. By simply updating the big table, any new 

and additional information will become available in the dynamic online database. 

In general, it can be concluded that this database is the perfect tool to collect all the available 

data on alternative fertiliser value chains at EU level in one comprehensive overview. This 

information will be used for the selection of the seven most promising value chains. Furthermore, 

it helps to identify knowledge gaps in order to foster their implementation. The public database 

can be accessed via the project website. 

https://fer-play.eu/resources/
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1. Objectives 

FER-PLAY is a Horizon Europe project facilitating the uptake of alternative fertilisers, to protect 

ecosystems, decrease EU dependence on fertiliser imports, foster circularity and improve soil 

health. The project maps and assesses alternative fertilisers made from secondary raw materials, 

such as manure, and highlight their multiple benefits in order to promote their wide-scale 

production and use on field. 

There are numerous alternative fertilisers available in the market or under research at EU level. 

However, most of these and their properties are not widely known yet and the knowledge gap is 

one of the hinders for a wide market uptake. Therefore, currently available but scattered data and 

knowledge on alternative fertiliser value chains was collected and refined, considering their whole 

life-cycle (from production to use). As this data could be valuable for many different stakeholders, 

the collected data needed to be combined and harmonised in a clear and comprehensive 

overview to be available in a database. 

This database will ensure that the following selection process of the FER-PLAY project can be 

applied easily, in order to further assess only those seven value chains that are well-characterised 

and that represent the variability of agricultural applications and practices. Later on in the project, 

environmental, social and cost effectiveness assessments will be performed on these selected 

seven value chains through Life Cycle Assessments.  

On top of that, the database is openly available for free on FER-PLAY’s online web page and 

can be consulted by all interested parties including FER-PLAY’s target groups and stakeholders. 

This will contribute to raise awareness regarding the benefits and viability of the production and 

use of alternative fertilisers, and consequently contribute to increased sustainability and circularity 

of the EU food system. 

https://fer-play.eu/resources/
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2. Approach and method 

As a first step, it was necessary to have an overview on all possible alternative fertiliser value 

chains across the different secondary raw materials. This task is called the mapping and was 

effectively carried out thanks to the expertise of the Consortium, which counts on alternative 

fertilisers producers, farmers associations and R&D centres with experience in circular 

Bioeconomy projects. After a first mapping, resulting in a list of 60 identified value chains, the 

work proceeded on 48 value chains that had chances to pass the GO/NO-GO selection, according 

to the criteria that were pre-identified in an early stage of the FER-PLAY project. The project 

partners provided input on the different value chain parameters and the collected data on the 

different fertiliser value chains provided the base for the comprehensive overview in the form of a 

database that is freely accessible online via the project website. The GO/NO-GO selection and 

the scoring methodologies is briefly described here below in the Work Package structure (see 

Figure 1).  

 

Figure 1. Work package structure of FER-PLAY. 

2.1. GO/NO-GO and selection criteria methodology 

There are numerous alternative fertilisers available in the market or under research. To ensure 

geographic representativity, coverage and replicability of the multi-assessment later on, it is 

crucial to assess only those value chains that are well-characterised and that represent the 

variability of agricultural applications and practices. To this end, a funnelling process based on a 
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GO/NO-GO approach will be applied, an agile method that will enable us to be time and resource 

efficient during this process. The funnelling process facilitates: 

• selection of relevant alternative fertiliser value chains from the multitude of existing value 

chains so that further impact assessment is feasible and resource-effective;  

• quickly disregard those value chains that are not viable for industrialisation and/or application 

due to various problems (e.g., little nutrient content, toxicity, technical nonviability), not 

considering them for the assessment phase. 

The GO/NO-GO approach applies a set of predefined criteria. The value chain will be examined 

against the first criterion and if the result is positive (GO), it will be analysed against the following 

one and so on (Figure 2). If the value chain overcomes all the stages, it will be considered as 

promising and subjected to further selection via a scoring system and assessment. 

 

Figure 2. Schematic overview of the GO/NO-GO approach. 

2.2. Value chain and parameter template 

Alternative fertilisers can be derived from different secondary raw materials. The following were 

identified: 
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• urban wastewater: domestic wastewater or the mixture of domestic wastewater with industrial 

wastewater and/or run-off rain water;  

• industrial wastewater: the aqueous discard that results from substances that have been 

dissolved or suspended in water, typically during the use of water in an industrial 

manufacturing process or because of the cleaning activities that take place along with that 

process;  

• sewage sludge: a mud-like (solid) residue/by-product resulting from wastewater treatment 

without anaerobic digestion;  

• bio-waste: biodegradable garden and park waste, food and kitchen waste from households, 

restaurants, caterers and retail premises, and comparable waste from food processing plants;  

• biological by-products: organic/biological waste products from other processes;  

• digestate: the liquid or solid material processed through anaerobic digestion; 

• treated manure: animal manure that has undergone a nutrient recovery treatment. 

 

Figure 3. Main alternative fertiliser value chains from secondary raw materials (dark blue) and 

output products (light green). 

Early on, at proposal stage, from within the expertise of the project partners, some alternative 

fertiliser value chains had been defined across these different secondary raw materials (Figure 

3). However, while the data collection was in process, more value chains were identified (Table 

1). As a result, the database consists of 60 identified value chains in total, which is twofold higher 

than the minimum considered at the beginning of the project. The Consortium was able to collect 

data on 48 of these value chains. 
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Table 1. Overview of the 60 alternative fertiliser value chains across the seven secondary raw materials. 

Urban wastewater  Sewage sludge 

Struvite  Struvite 

Vivianite  Vivianite 

K-struvite  K-struvite 

Phosphates  Phosphates 

Stabilised sludge  Stabilised sludge 

  Composted sewage sludge 

Industrial wastewater   

Struvite  Digestate 

Vivianite 
 

Untreated (raw) digestate including animal 
manure 

K-struvite 
 

Untreated (raw) digestate without animal 
manure (plant-based) 

Phosphates  Liquid fraction of digestate 

Stabilised sludge  Solid fraction of digestate 

  Liquid and solid equivalent digestate 

Bio-waste  Composted digestate 

Composted bio-waste (green compost from 
three different geographical regions)  

Composted digestate from food waste and 
green waste 

Composted bio-waste (food waste AND 
green compost)  

Struvite 

Struvite  Enriched biosolids with struvite 

P-rich ashes  Vivianite 

Biochar  K-struvite 

Hydrochar  Phosphates 

  P-rich ashes 

Treated manure  Tenebrio molitor (insect) frass 

Composted animal manure   
Ammonium nitate  Biological by-products 

Ammonium sulphate  Composted biological by-products 

Mineral concentrate  Struvite 

Struvite  Vivianite 

Vivianite  K-struvite 

Phosphates  Phosphates 

Biochar  P-rich ashes 

Hydrochar  Hair powder pellets 

Liquid fraction of manure (after separation)  Feather meal 

Solid fraction of manure (after separation)  Horngrit/hornchips 

K-struvite  Meat-, bonemeal 

Champost   
Manure processing effluent   
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For these value chains, data considering all phases of their life cycle needed to be collected. 

Therefore, the parameters had to be defined per life-cycle phase to fulfill all data requirements 

and sufficient data to complete the GO/NO GO approach and have data for the selection criteria: 

• Production data 

• Distribution/trade 

• Storage and application on land 

• Diffusion into environments 

• Product content 

• Cost 

• Legislation 

 

This breakdown also differentiates the database according to the target audience or purpose. For 

example, a technology provider will mainly be interested in production data and cost; a famer will 

mainly be interested in storage and application, product content, legislation and cost; a policy 

maker will mainly be interested in legislation; a researcher will be interested in all information; a 

producer will be interested in production data, legislation and cost. This approach and the 

template to add the information were proposed to all contributing partners, where feedback was 

taken into account and was incorporated into the template as much as possible.  

2.3. Data collection methodology 

Once a common template was agreed, the listed alternative fertiliser value chains were divided 

across the contributing FER-PLAY partners and the searching for and gathering of all relevant 

data started fractionated according to realistic deadlines with possibilities for extra feedback. This 

data came from: 

• own know-how of partners’ and partners’ extensive networks; 

• consultation of peer-reviewed scientific publications; 

• analysis of past and current projects and initiatives developed under the EU funding 

programmes, including those implemented by partners as well as others relevant to the topic. 

Some (non-limitative) examples of consulted projects are NUTRIMAN, NUTRI2CYCLE, 

NITROMAN, WALNUT, RUN4LIFE, INCOVER, …; 

• search in databases (e.g. the Nutriman Farmer Platform); 

• statistic and market studies for e.g. production and application volumes per country or demand 

and supply flows (e.g. EUROSTAT); 

• feedback from partners’ extensive networks and other stakeholders in the value chains. 

All partners mentioned the various sources of the data they gathered. These references are kept 

in the raw data collection excel file instead of on the online database, as this is a massive list 

https://nutriman.net/
https://www.nutri2cycle.eu/
https://walnutproject.eu/
https://run4life-project.eu/
https://incover-project.eu/
https://nutriman.net/farmer-platform
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(over 2500 references) scattered throughout the whole file. Adding this to the database would be 

very complex and most probably result in confusion for the users. However, references can 

always be requested through the contact details mentioned in the database. 

A schematic overview of the various data that was collected can be found in Figure 4. The reader 

finds the full set of parameters consulting the FER-PLAY online database. 

 

Figure 4. Schematic overview on the data collected within work package 1. 

During this process, the data was continuously being revised, gaps and ambiguities were being 

identified and brought up, to eventually being finalised by the end of February 2023. 

2.4. Overview in the form of a database 

The collected data feeds an open-access, comprehensive and structured database. Whereas a 

structured Excel-file was originally envisaged, in the end, the choice was made to utilize Power 

BI, going further than simply covering the basic requirements. Due to the complex structure of 

parameters and value chains across different secondary raw materials, it proved quite challenging 

to easily visualise the available data in a clear overview in Excel without major adjustments and 

long, complicated formulas. With Power BI, on the other hand, some minor changes in 

arrangement of the data proved sufficient to provide a clear, complete view, with enough flexibility 

in the display of columns, filters, groupings, without sacrificing usability. 

The database, managed by INAGRO, is public and accessible through the project website and 

can be easily updated throughout the project time when necessary. This allows different types of 

stakeholders to have the information organised and displayed adequately for a full vision and 

overview of the alternative fertiliser value chains. 

Data from

• Scientific publications

• Projects & initiatives

• Databases

• Statistics

• Market studies

• Partners/ networks

• Advisory Board

• Surveys

Data of

• Production

• Distribution/trade

• Storage and application

• Diffusion into
environment

• Nutrient content

• Application form

• Uptake speed

• Cost

Data on (raw materials)

• Urban waste water

• Industrial waste water

• Sewage sludge

• Bio-waste

• Biological by-products

• Digestate

• Treated manure

https://fer-play.eu/resources/
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2.5. Challenges and solutions 

Throughout this process, and derived from the complexity, some challenges arose: 

• First of all, it became clear that some value chains generated very little to no data. This strongly 

depends on the secondary raw material and some very specific value chains. This could be 

due to low technology readiness levels, but makes it clear that knowledge gaps still exist. To 

try and find solutions for this, partners contact details will be provided with the database so 

that stakeholders who would be willing to provide missing data can contact the project and the 

database can be further updated. 

• With very various alternative fertiliser value chains from different secondary raw materials, it 

proved difficult to consistently use the same units for the same parameters across value 

chains. Further on in the project, these inconsistencies will be taken into account so that an 

objective scoring process is guaranteed. 

• Due to the many different parameters across the whole life-cycle, it was a challenge to find all 

data within one and the same reference. Therefore, it could be possible that not all data from 

within one value chain is based upon the exact same fertiliser product. For example, there 

could be slight differences between the feedstocks across references, which could have an 

effect on some of the other parameters. 

• This database is primarily made in English. So not having a database in the mother language 

of our various stakeholders can be a major bottleneck. However, due to the large amount of 

information, providing translations in all EU languages could prove a very time-consuming 

task. Therefore, the project wants to focus on getting this database and its data across to all 

stakeholders and the most important intermediaries through various other means that can on 

their turn get the word across to their target groups. This could also work as an information 

funnel, where immediately only the most relevant info gets filtered and is readily available and 

clear for the target groups. 
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3. Results 

All the work described above generated two major outputs. On the one hand, all data that was 

collected by the partners through the provided template resulted in one big excel file with all raw 

data, including references on the different alternative fertiliser value chains. On the other hand, 

there is the public database where this data is displayed in a more structured way, being visually 

more attractive and user friendly. 

3.1. Excel file with collected data 

It was made sure that the continuation of the project, more specifically the scoring criteria to filter 

out the seven most promising value chains, could be met through the defined parameters. A list 

of 60 parameters across the complete life cycle of the value chains were identified in an Excel 

template file to be used by the partners for data collection, and organized according to the 

categories mentioned above (Figure 4). An example of this can be found in Section 5. Annex, 

Figure 7. 

The distribution and cooperation between the various partners ensured that data for 48 out of the 

60 identified alternative fertiliser value chains were filled in. The excel was divided in different tabs 

according to the secondary raw materials. This excel file includes also the references from where 

the data was gathered, as well as contact persons to get in touch with for more detailed 

information, in case this value chain is chosen to perform a LCA on and more data is required. 

3.2. Database 

The data out of the complex data collection Excel file was transformed into raw data more easily 

structured to feed the Power BI-generated database. With user-friendliness in mind, it was 

decided to sort all value chains primarily by the fertiliser product rather than the secondary raw 

material. Due to the large amount of data and parameters, these parameters were also divided 

into the major life-cycle phases and secondarily visualised per phase as well. Therefore, the user 

can quickly navigate to the information that is most relevant for them on the home page (Figure 

5): production data, distribution and trade, storage and application, product content, cost, 

legislation. Each category contains several columns. For example, in the category ‘Cost’, there is 

information on geographical region, CAPEX, OPEX and market price. Using this approach, the 

database is differentiated according to the target audience or purpose. 
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As the default value, all products are visible within these life cycle phases. Users could then filter 

on ‘product’ and/or ‘secondary raw material’ to know more about a specific product they are 

looking for (Figure 6).  

The database can be found through the project website. The content of the database will be 

updated throughout the project time with any additional information becoming available. 

Furthermore, contact details of WP1 lead and project coordinator are provided, in order to give 

users the opportunity to ask questions, provide suggestions, corrections or improvements. Using 

this approach, the database will be kept up to date based on feedback of project partners and 

external stakeholders, which will foster the implementation of alternative fertilisers. 

  

https://fer-play.eu/resources/
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Figure 5. Homepage of the database  
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Figure 6. Default production data. Users can filter on ‘product’ and ‘secondary raw material’ to learn more about a specific product they are looking 

for. 
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4. Conclusions 

A comprehensive overview on alternative fertiliser value chains at EU level is needed to 

harmonize the scattered available information. Therefore, FER-PLAY created a detailed and user-

friendly database containing data and figures of 60 alternative fertilising value chains and end 

products derived from seven different secondary raw materials (urban waste water, industrial 

waste water, sewage sludge, bio-waste, biological by-products, digestate, treated manure). The 

database consists of 49 different parameters providing information on production, 

distribution/trade, storage and application, product content, cost and legislation. 

This database offers an excellent overview of the current state of the art of several alternative 

fertilising products and helps to identify the knowledge gaps that need to be fulfilled in order to 

foster their implementation. This overview will feed the subsequent project steps (e.g. selection 

of the seven most promising value chains and data gathering for LCA) and will be available for 

consultation by different types of stakeholders. 

Since the content of the database can be updated throughout the project, this dynamic overview 

is a great tool to collect the latest information on several alternative fertiliser value chains. 
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5. Annex 

 

Figure 7. Screenshot as an example of the data collection template with the different life cycle parameters. 


