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Preface  

This deliverable was carried out and published as a part of the European demonstration project SYS-

TEMIC funded by the H2020 programme (project number 730400). The project SYSTEMIC focuses at five 

large scale biogas plants where innovative nutrient recovery processing techniques were implemented 

and monitored. One of the tasks w ithin the SYSTEMIC project is to  develop a business development 

package (BDP) to support decision making for implementation of the innovative business 

cases in Europe.  

 

The Business Development Package (BDP) is a page on the SYSTEMIC website  (see under ñBDPò)1 Here 

project results (Deliverables from WP1,WP2, WP3 and WP4) are summar ised and available as easily di-

gestible information for biogas plant owners. It provides a step -by -step approach in the exploration of 

nutrient recovery and reuse  (NRR) on digestate.  

 

The main target group for the BDP are European biogas plants  professionals , however policy makers, 

technology developers, research institutes, consultants, mineral fertiliser industry, etc. could also make 

use of the BDPôs output. 

 

An important part of the BDP are the 2 calculation tools:  

¶ The NUTRICAS Tool  to explore different NRR technology cascades  at a biogas plant , can make 
simulations of mass balances of different nutrient recovery technology cascades and the associ-
ated cost estimations  for implementation . 

¶ The Key Performance Indicator ( KPI)  tool to ev aluate a biogas plantôs business performance at a 

glance, can make quantitative estimations of economic key performance indicators for a specific 

biogas plantôs business case. 

We would like to acknowledge the plant owners and staff of Acqua & Sole, A m-Power, BENAS -GNS, 

RIKA/Fridays, G root Zevert Vergisting , Waterleau NewEnergy, Atria, and other Outreach Locations and 

Associated Plants who delivered information about the technolo gies and costs.  

Also, we would like to thank the biogas plants who have been involved in testing the calculation toolsô 

user friendliness by participating in the user tests. Finally, the team from company Moment -4 for devel-

oping the calculation tools and optimally adjusting it to the targeted  user groups.  

 

The authors  

 

 

 

 

 

 

 

 

 

 

 

 

  

 
1 www.systemicproject.eu/bdp . 

To ensure the open access of the deliverables of the SYSTEMIC project, all public deliverables will be available  online , even af-

ter the end of the project, via the library of Wagen ingen University & Research (www.wur.nl/en/Library.htm) and also via digital 

platform Biorefine Cluster Europe ( www.biorefine.eu ) . The BDP will be completely available on the website of WP3 leader VCM  
(www.vcm -mestve rwerking.be/en/faq/3921/systemic)  

http://www.systemicproject.eu/bdp
http://www.biorefine.eu/


 

5 

Summary  

The business development package (BDP) is a tool to support decision making for implemen-

tation of the innovative business cases in Europe. The main target group for the BDP are European 

biogas plants, however policy makers, technology developers, research institutes, consultants, mineral 

fertiliser industry, etc. could also make use of the BDPôs output. 

The Business Development Package is a web page on the SYSTEMIC website and gives a comprehensive 

overview of the SYSTEMIC project results relevant for biogas  plants :  

www.systemicproject.eu/bdp  

 

It is structured in 6 domains and provides a step -by -step approach in the exploration of nutrient recov-

ery and reuse  on digestate:  

¶ Technologies and mass balances  

¶ Recovered (nutrient /fertiliser ) products  

¶ Legislation  

¶ Business case and economic key performance indicators  

¶ Market and business models  

¶ Outreach and contact  

  

http://www.systemicproject.eu/bdp
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1 Introduction  

With the goal of distributing the gathered knowledge from the SYSTEMIC project to the target group of 

European biogas plants after the project, the concept of the Business Development Package  (BDP)  was 

developed.  As a webpage, which would contain open -access data tailored to the target group, it could 

facilitate exploring and decision making for implementation of the innovative business cases with nutrient 

recovery from digestate ( www.systemicproject.eu/bdp ).  The BDP was designed to provide a comprehen-

sive overview of the project results  and tools  that are most relevant for biogas plants to be used in practice.  

2 Methodology  

To ensure its geographical distribution and use and adoption of the information in the BDP, it is designed 

for maximal user - friendliness and sustainability towards the target group of biogas plants.  Therefore, the 

Business Development Package i s free of charge and publicly  online available from on 30 th  of November 

2021.  

Because most project deliverables are long, detailed reports in which a biogas plant owner cannot easily  

and quickly  find his/her way, the BDP was developed in a way to summar ise the SYSTEMIC project re-

sults in the form of brochures, fact sheets, videoôs, tools,  etc.  

The fact that the BDP attempts to provides the desired information  in a comprehensible and fast manner,  

does not mean that only general information on nutrient recove ry and reuse ( NRR)  from digestate is pro-

vided : the BDP is structured in a way that the most straightforward and basic  information is found first, 

and that the information gets more detailed  and nuanced  for the more advanced or experienced biogas 

plant owne rs, who would really like to read all the details.  

The BDP is structured in 6 domains ( Figure 2-1) which  provide a step -by -step approach in the explora-

tion of nutrient recovery and reuse  on digestate.  

SYSTEMIC calculation tools  

The user - friendliness is even more optim ised in the SYSTEMIC calculation tools: the NUTRICAS Tool  

(Chapter Fout! Verwijzingsbron niet gevonden. ) and KPI Tool  (Chapter 2.2.2.1 ) 2. For example, these 

digital calculation tools will be  available in 5+ languages  (English, Dutch, Finish, Croatian, Spanish, Ital-

ian, French, Turkish )  and are designed to be used by the main target group (i.e. biogas plants) without 

having to read any manu al. Both tools provide quick suggestions for NRR technologies or optimization of 

the userôs specific biogas plant. 

In a first development stage, the NUTRICAS Tool  was developed in Microsoft E xcelÊ to create mass -

balances and cost estimations for each of these technology cascades ( SYSTEMIC Deliverable  3.5, 

Verbeke et al. 2020 ).  

 
2 https://systemicproject.eu/bdp/technologies -and -mass -balances  and http s://systemicproject.eu/bdp/busi-

ness -case-and -kpis   

Figure 2-1 Domains of the Business Development Package  (BDP) , providing a stepwise approach to exploring 
nutrient recovery and reuse ( NRR) technologies for a biogas plantôs business case. From left to right: (1) Tech-
nologies and mass balances, (2) Business case and economical Key Performance Indicators ( KPIs ) , (3) Legisla-
tion, (4) Recovered (nutrient /fertiliser ) products,  (5)  Market and busi ness models, and (7) Outreach and con-
tact.  

http://www.systemicproject.eu/bdp
https://systemicproject.eu/bdp/technologies-and-mass-balances/
https://systemicproject.eu/bdp/business-case-and-kpis/
https://systemicproject.eu/bdp/business-case-and-kpis/
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However, with the Excel version of the NUTRICAS Tool  ready, it became cl ear that excel is limited in 

speed when it comes to complex calculations, like the mass balance calculations.  

It was therefore decided that the Excel tool would be translated into a web application with a server -

based calculation engine. A web application would also provide a greater user -  and administrator - friendli-

ness. It would also have a data storing function for the data of each userôs performed mass balance cal-

culations. This would ensure that the user can see and recall the previous mass balance calc ulations done 

with the tool.  In additional it makes it possible to improve the tool and itôs underlying data, including 

product compositions, separation efficiencies and costs indications.  

Economic Key Performance Indicators  (KPIs )  can help to understand h ow an organisation is performing.  

During the SYSTEMIC project, specific economic KPIs  have been developed for biogas plants and a digital 

calculation tool was made for them to quickly calculate these KPIs  for their current business case.  

Both calculation t ools are  available via the BDP  (www.systemicproject.eu/bdp )  or the direct  URL 

https://systemic -nrr -webclient.herokuapp.com . 

It could be that another  domain name will be applied over time, which will then be documented in the 

most recent version of the Official  documents  of the SYSTEMIC Calcu lation Tools  (Chapter  3.2 ).  

Both calculation tools have been designed in a flexible, modular way to be able continuously update 

them. A ñdashboardò environment has been created to provide also the possibility for other  relevant cal-

culation tools  developed in other projects,  to be central ised there  (Chapter 3.1 ). This prevents a scat-

tered distribution of similar tools throughout the internet, prevents overlap, supports their sustainability 

by sharing the maintenance costs and makes the functions of m ulti - language and storage of the data 

available for all  calculation tools  under this dashboard of óbio-refinery calculation toolsô (Figure 3-1) .  

To ensure that biogas plants will be able to access the BDP after the lifetime of the SYSTEMIC project, 

some measures for dissemination and long term sustainability of the BDP  are set up (Chapter 3).  

All this contributes to a higher level of user satisfaction and higher use rate , also in the future . 

  

https://systemic-nrr-webclient.herokuapp.com/
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2.1  Technologies and mass balances  

When a biogas plant is exploring difficult technologies to recover nutrients, organic matter and water 

from digestate, they mostly rely on technology providers for estimations on the performance and costs of 

the technology. In this section the BDP provides a comprehensive description of several cost -effective 

tech nologies  (www.systemicproject.eu/bdp/technologies -and -mass -balances ).  

2.1.1  NUTRICAS Tool  

An important part of the BDP is the NUTRICAS Tool  (referring to ñnutrientsò and ñcascadeò), a calculation 

tool  for  mass balance and  cost -benefit estimation of technologies for nutrient recovery on digestate (D e-

liverable  3.5 , Verbeke et al. 2020 )  to estimate  the costs and performances for selected NRR technology 

combinations. It is an exploratory tool to estimate the composition of end products, costs (CAPEX, OPEX, 

chemical costs) for specific tec hnology combinations for nutrient recovery from digestate.  

The selection of technologies was b ased on the technologies that occurred most frequently in the SYS-

TEMIC biogas plants, the results from a survey and case studies in literature  (D 3.2 , Verbeke, Brienza, 

and van Dijk 2021 ).  

¶ Liquid -solid separation techniques  

o Centrifuge (with and without polymer addition , incl. FeCl3, Fe 2(SO 4) 3 or MgCl 3)  

o Screw press (with and without polymer addition)  

o Belt press (with polymer addition)  

o Dissolved air flotation (with polymer addition)  

¶ Nitrogen (ammonia) stripping -scrubbing  

o With CO2 stripping, high temperature and scrubbing with H2SO4 

o With out CO 2 stripping, low temperature and with scrubbing with H2SO4 

o With CO2 stripping, high temperature and scrubbing with  gypsum  

(FiberPlus system , implemented at  Demonstration Plant BENAS, Germany ) 

¶ Evaporation and condensation  

o With prior acidification   

o Without prior acidification  

(implemented at Demonstration Plant Waterleau NewEnergy, Belgium)  

¶ Membrane filtration technologies  

o Microfiltration  + reverse osmosis  (GENIUS system  implemented at Demo Plant Groot 

Zevert Vergisting, Netherlands)  

o Evaporation and condensation + reverse osmosis  

(implemented at Demonstration Plant Am -Power, Belgium and soon at Key Outreach Lo-

cation Nurmon Bioenergia, Finland)  

¶ Phosphorus stripping and precipitation  

(RePeat  system, implement ed at Demonstration Plant Groot Zevert Vergis ting, Netherlands)  

¶ Thermal drying  

o Fluidi sed bed dryer  

By combining these technologies , the SYSTEMIC consortium has chosen an array of different  default 

technology  cascades are presented in the NUTRICAS Tool  (see ANNEX I of D 3.2 :  Verbeke, Brienza, et al. 

2021) , based on the end products that the user would like to produce ( Figure 2-2).  

 

http://www.systemicproject.eu/bdp/technologies-and-mass-balances
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There is a certain limit to the degree of freedom the user has :  

¶ The available technology cascades are fixed ( Figure 2-2) and it is not possible to combine multi-

ple cascades  

¶ The values used for calculating the mass balances (e.g. type and amount of additive added is 

also fixed, Figure 2-3, separation efficiencies and recover y rates)  

 

Figure 2-2 Choosing and end product in the NUTRICAS Tool  will filter the pre -set technology cascades that are 
available for simulations in the NUTRICAS Tool  to only show the one producing your selected end product. In 
this example, ñsolid fractionò. 

Figure 2-3 Screenshot of NUTRICAS Tool : (Top) Limited list of additives to select for Decanter 
Centrifuge; (Bottom) Amount of additive added is fixed at a default value, only the price of the 
additive can be adjusted.  
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These two limitations  were implemented  to prevent that a user seeks out the boundaries of the calcula-

tion models by setting extreme values, that would produce unrealistic calculated mass balances and cost 

estimations.  More advanc ed users might want more flexibility to calculate mass balances and cost esti-

mations for their own custom -made NRR process in the tool.   

This is currently not possible  by users , because the goal of the tool is to provide a way to explore 

the technologies, providing more or less realistic figures to get a first impression on how the 

technology would perform on a specific digestate composition.   

It is possible  to  get more freedom , when using the Excel version of the NUTRICAS Tool  (see section 

2.1.1.2 ) , for example during a workshop with plant owners.  But insight in the used models is required for 

this.  It is of course also possible to update  or rewrite  the values and calculation models in the NUTRICAS 

Tool web application (see Chapter 3).  

By building in these limited degrees of freedom,  the tool can stil l be very useful for biogas plants when 

setting up a business plan for NRR and applying for environmental permits or even a loan. In these cases 

mostly a draft version of a mass balance of the future project is required.  

The NUTRICAS Tool  has been user - tested on its user - friendliness for EU biogas plants to be used without 

the requirement of a manual.  To further improve its use, i t will be available in  the languages of the SYS-

TEMIC consortium  English, Dutch, German  and Italian  and a few of the languages of the Outreach Loca-

tions and Associated Plants:  Swedish, Spanish, French,  Finnish,  Croatian and Turkish.  Any language can 

be added if the translation is available.  

2.1.1.1  SYSTEMIC database  

The composition of the feedstocks  and perform ance of the technologies  will influence the cost -

effectiveness of the technology and the characteristics of the end products , which in turn influence 

their marketability. To build the NUTRICAS Tool , data on these different aspects was collected from the 

pr oject consortium  partners , scientific publications, other project reports, SYSTEMIC biogas plants and 

technology providers.  

The performance or efficiency of the technology is expressed as the recovery rate . This is defined as 

the fraction of the initial am ount of mass, dry matter, organic matter, nutrients / minerals ( nitrogen , 

phosphorus , potassium ) that is recovered in the end product. It describes how efficient a technology can 

separate, concentrate or recover certain elements from the input  flow . 

When a  separation technology is used, the term ñseparation efficiencyò (a.k.a. Separation Index, SI) is 

used for the recovery rate.  The following formula is used to calculate the recovery rate :  

ὙὩὧέὺὩὶώ ὶὥὸὩ Ὁὸ  
άὥίί ὯὫ  ὧέὲὧὩὲὸὶὥὸὭέὲ  

Ὣ
ὯὫ

άὥίί ὯὫ  ὧέὲὧὩὲὸὶὥὸὭέὲ
Ὣ
ὯὫ

 

This fraction is usually expressed as a percentage , for example  10% of the mass of the initial digestate 

that is processed in a decanter centrifuge is found in the solid fraction.  

To store and categor ise the data on each technology, a n Excel  database (ñthe SYSTEMIC databaseò) was 

developed . Each record in the database  gives information on a specific feedstock (mix), digestate or end 

product and contains values (e.g. analyses values, average values, median, 10 percentiles, etc.) for the 

recovery rate and composition.  

If the record is an end product of a NRR technology ( cascade), it also contains the technology (cascade) 

that is required to generate this specific end product.  
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An example is shown in Figure 2-4. The figure shows three  records : digestate, liquid fraction and solid 

fraction after separation with a centrifuge. For each product the feedstock of the digestate is stated 

(ñsourceò) and the composition. In this figure only phosphorus  (P)  content is visible. The recovery effi-

ciency for mass and dry matter (DM) to the solid fraction of this separation technology on the  digestat e 

is also included ( parameters ñmass (%)ò and ñDM (%)ò). 

The records in the database are not all taken or analysed according to the same method and can be pre-

sented as single value, average, median, minimum, maximum of multiple samples taken in different p e-

riods.  

The data is stored in a Microsoft Excel Ê datafile and put in a read -only format that can be consulted on 

the BDP 3.  Table 2-1 gives the number of records in the  last version of the database from  December 

2020.  

 
Table 2-1 Number of records (i.e. rows)  in the database , containing data on the  composition of digestate or  end 
products or recovery rates (June 2017 -  December 2020)  

 

 

 

 

 

 

The current NUTRICAS calculation models ( online  available in  ñNUTRICAS Tool  Description ò5) are based 

on this version of the SYSTEMIC database, complemented with data from the final SYSTEMIC deliverable 

from WP1 (D 1.5 , Brienza et al. 2021 , which are not included in the SYSTEMIC database ) . 

2.1.1.2  Excel of the NUTRICAS Tool  

As the mass balance estimation calculations of the NUTRICAS Tool  were first designed as an ExcelÊ tool, 

a final version of that  Excel  file  (version of 30 November 2021)  is also available on the BDP 4. This can be  

freely  used by the more experienced user to adjust values and combine different cascades , which is not 

possible in the web application of the NUTRICAS Tool . Please note that there c an be differences between 

the online web -based tool and the former excel file based tool. Overall, the  online one is the final ver-

sion.  

2.1.1.3  NUTRICAS Tool  Description  

The calculation models , default values and assumptions forming the foundation of the NUTRICAS Tool , 

are described in ñNUTRICAS Tool  Descriptionò 5.  This document  also describes how and to which extent 

these values and models can be updated and how languages can be added and terminology can be 

changed.  Additionally, it describes how other calculati on tools can be added to ñthe dashboardò (Chapter 

 
3 https://systemicproject.eu/bdp/technologies -and -mass -balances  >  ñSYSTEMIC DATABASEò. 
4 https://systemicproject.eu/bdp/technologies -and -mass -balances  > ñExcel version of NUTRICAS Tool ò. 
5 https://systemicproject.eu/bdp/technologies -and -mass -balances  >  ñTHE NUTRICAS TOOL  DESCRIPTIONò. 

Type of records  Number of records  

Scientific literature  686  

Other data (analyses, reports with analyses, 

other databases etc.)  

744  

Demo Plants  169  

Outreach Locations and Associated Plants  111  

Other biogas plants  48  

Total records  from  full scale biogas plants   1758  

Figure 2-4 Three records in the SYSTEMIC database  for the NUTRICAS Tool  for NRR from digestate . 

https://systemicproject.eu/bdp/technologies-and-mass-balances/
https://systemicproject.eu/bdp/technologies-and-mass-balances/
https://systemicproject.eu/bdp/technologies-and-mass-balances/
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3.1 ), and under which conditions they can make use of the existing calculation models and extend them 

(Chapter 3.2.1  and 3.2.2 ).  

The ñNUTRICAS Tool  Descriptionò is therefore  a living document which will  be continuously updated (see 

Chapter 3.2.3 ) . As a consequence , the ñNUTRICAS Tool  Description ò is not shown in this rep ort as an A n-

nex , but t he latest version is always online  available on the SYSTEMIC website 5. 

Figure 2-5 shows how the SYSTEMIC database, the Excel version of the NUTRICAS Tool  and eventually 

the ñTool descriptionò have been stepwise building up the content of NUTRICAS Web Application. Because 

simulations from the users are stored in a database (Chapter 3.2.1 ), this aggregated data of input values 

of digestate compositions and additive prices can be used to further improve the calculation models of 

the NUTRICAS Tool  (Figure 2-5, blue arrow).  

 

2.1.2  Process schemes of Demonstration Plants  

To see some examples of different possibilities for nutrient recovery implemented in full -scale biogas 

plants, process schemes of the Demonstration Plants are supplied 6.  

2.1.3  Fact sheets from the Demo Plants  

More in dept information on each plant can be read in the corresponding Fact sheets 7. These include also 

the composition of the feedstock, digester condit ions, biogas production and drivers and motivation for 

nutrient recovery.  

A detailed look into the business cases of the Demo Plants can be found in Deliverable 2.2 Business case 

evaluation of five large -scale anaerobic digesters applying nutrient recovery  and reuse ( section 2.2.1 ) . 

 
6 https://systemicproject.eu/bdp/technologies -and -mass -balances  >  ñPROCESS SCHEMES OF THE DEMON-

STRATION PLANTSò 
7 https://systemicproject.eu/bdp/technologies -and -mass -balances  >  ñFACT SHEETS OF THE DEMONSTRATION 

PLANTSò 

Figure 2-5 Illustration of how the SYSTEMIC project NUTRICAS Tool  web application is built : the values in the SYS-
TEMIC database, translated to the excel version of the tool and described in the tool description. Input values from 
the u sers can be used again to enrich the SYSTEMIC database and improve the calculation models (blue arrow).  

https://systemicproject.eu/bdp/technologies-and-mass-balances/
https://systemicproject.eu/bdp/technologies-and-mass-balances/
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2.1.4  Webinar on the use of polymers for optimization of digestate 

separation  

On 22 of April 2021 a free, online, technical webi nar training on separation of digestate and the use of 

flocculants was organised in the framework of the SYSTEMIC project. The recording is available on the 

BDP and via  Youtube 8.  

2.1.5  Biogas Plant discussions on NRR technologies  

During the ñCorona-yearò of 2020, the SYSTEMIC biogas plants were invited to weekly online meetings, 

where different technologies for digestate treatment were discussed with their peers, technology provid-

ers and scientists.  From these online discussions, 6 detailed r eports  are made available on the BDP  

webpage . 

2.1.6  Sankey Diagrams for mass -  and nutrient balances from the 

Demo Plants  

The Sankey diagrams from D eliverable  1.5 ñTechnical performance and mass -  and energy balances of 

five large -scale anaerobic digesters applyin g nutrient recovery and reuse technology ò, are  shown  directly  

in the BDP 9 (Figure 2-6) . The full report is also available there for further reading and more details.  

  

 
8 https://youtu.be/HrdgFzM0_ -M. 
9 https://systemicproject.eu/bdp/technologies -and -mass -bala nces  >  ñSANKEY DIAGRAMS MASS -AND NUTRI-

ENT BALANCES OF THE DEMONSTRATION PLANTS ò 

Figure 2-6 Example of the s ankey diagrams of the mass and nutrient balances of the SYSTEMIC Demo Plant  
Groot Zevert Vergisting (GZV)  online at the BDP webpage  www.systemicproject.eu/bdp . 

https://youtu.be/HrdgFzM0_-M
https://systemicproject.eu/bdp/technologies-and-mass-balances/
http://www.systemicproject.eu/bdp
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2.1.7  Technology fact sheets  

The BDP will show nine  technology fact sheets 10  (Figure 2-7) , describing briefly the technologies that are 

implemented in the NUTRICAS Tool . The fact sheets can also be reached within  the NUTRICAS Tool  (Fig-

ure 2-5).  

 

2.1.8  Report: Schemes and Scenarioôs for nutrient recovery 

Deliverable 3.2 ñScenario's  and schemes of proven techniques for digestate treatment and nutrient re-

coveryò (Verbeke, Brienza, et al. 2021)  is available on the BDP webpage for more details on the different 

nutrient recovery and reuse technologies. It is an elaborate report that describes different cost -efficient 

technologies for nutrient recovery from digestate. Per chapter a technology for NRR is described in terms 

of recovery rate or separati on efficiency, required addition of chemicals, energy consumption, associated 

capital investment costs and operational costs and surface area needed.  

2.2  Business case and economical key performance indicators  

2.2.1  Report: Business case evaluation Demo Plants  

Deliv erable 2.2  ñBusiness case evaluation of five large -scale anaerobic digesters applying nutrient recov-

ery and reuse ò (Hermann and Hermann 2020a)  is provided in the BDP . It provide s biogas plant owners 

with a unique insight into the business cases of the SYSTEMIC Demonstration Plants, in the hope that it 

might inspire them or give them new ideas for tackling their specific problems with digestate processing.  

2.2.2  Report: SYSTEMICôs economical KPIs  for biogas plants  

In the context of the SYSTEMIC project, specific KPIs were developed for biogas plants that translate the 

technical values into commercial indicators such as cost per unit of biogas, feedstock or digestate. The 

 
10  https://systemicproject.eu/bdp/technologies -and -mass -balances  >  ñTECHNOLOGY FACT SHEETSò 

Figure 2-7 Examples of the T echnology Fact  Sheets available in the NUTRICAS Tool  and on the BDP  web site  
www.systemicproject.eu/bdp . 

https://systemicproject.eu/bdp/technologies-and-mass-balances/
http://www.systemicproject.eu/bdp
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KPIs  are quantita tive figures that reflect the performance of a biogas plant but they can be associated with 

targets which the organisations should set and pursue and aim at quantifying their achievement.  

The KPIs  focus on measuring the financial performance of a biogas p lant by answering a few simple 

questions:  

¶ Is the business case profitable?  

¶ Which business activities (cost centres) are significantly contributing to the profitability of the 

plant?  

¶ Which business activities are underperforming and undermining the profitab ility of the plant?  

The methodology of development of the SYSTEMIC economic KPIs  and their application to the five  Demo 

plants and one  key Outreach Locations is described in full detail in Deliverable 2.4 ñApplication of economic 

key performance indicators to  five  large -scale  anaerobic digesters ò (Hermann and Hermann 2020b) , which 

is provided in the BDP.  

2.2.2.1  KPI calculation tool  

The SYSTEMIC project aims to provid e biogas plant owners the  tools for self -assessment of their busi-

ness including assessment of the installation of NRR systems and benchmarking the own performance in 

comparison to others. Therefore, based on the concept of the SYSTEMIC economical KPIs , calculation 

was translated into a web application (ñKPI calculation toolò) for biogas plants to quickly calculate these 

KPIs  for their current business case.  

By means of a short list of questions, the user fills in all required information for the tool to calculate its 

economic KPIs. When more biogas plants have used the KPI Tool  and more data is gathered , the calculated 

KPIs  can then be  compared to the KPIs  of  other EU biogas plants  who have also used the KPI Tool  (Figure 

2-8).  The tool can do a KPI evaluation of an existing biogas plantôs business performance, but can also be 

used to perform simulations on how the KPIs would change when implementing certain NRR te chnologies, 

cutting specific costs or getting other revenues from end products, etc.  

The aspiration of KPIs developed for SYSTEMIC biogas plants and future anaerobic digestion business 

cases and for investors, is having indicators that help to identify the  cost centres and/or activities that 

perform well and those that perform below median. After having identified these activity areas, they can 

be tackled and strategic options for improvement can be developed. Once the strategies are imple-

mented, the functi on of KPIs is to measure the achievement of objectives.   
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2.2.2.2  KPI Tool  description  

The KPI Tool has been user - tested on its user - friendliness for EU biogas plants to be used without the 

requirement of a manual.   

The calculation models , default values and assumptions forming the foundation of the KPI Tool, are de-

scribed in ñKPI Calculation Tool Descriptionò 11 .   

 

Like the NUTRICAS Tool , the KPI Tool will be available in multiple languages and the ñTool descriptionò 

also describes how lan guages can be added and terminology can be changed.  

 

The ñKPI Tool  Descriptionò is therefore  a living document which will  be continuously updated (see Chap-

ter 3.2.3 )  and therefore t he latest version always online  available on the SYSTEMIC website 11 .  

2.2.3  Practical information  

Under ñPractical informationò at the KPI webpage 11  biogas pla nts can find a presentation given by Atria -

Nurmon Bioenergia in Finland about the production of liquefied biogas (LBG) as main revenue 

driver  in their biogas plant business case  (ñPresentation on Atria biogas plant (FI) with LBG production 

as main revenue ï 2021ò). 

There is also an additional information sheet with tips and tricks on what information to collect when 

applying for a loan for investment in NRR technologies as digestate processing  (ñInformation 

sheet: biogas financing from the perspecti ve of the banking sector ï 2021ò). 

 
11  https://systemicproject.eu/bdp/business -case-and -kpis  >  ñTHE KPI CALCULATION  TOOL DESCRIPTIONò 

Figure 2-8 Screenshot of an example of the calculated Key Performance Indicators ( KPIs )  of a biogas plant. 
Grey area will be implemented when more data from other biogas plants  (i.e.  users of the tool)  is input in the 
KPI Tool. The KPIs can then be benchmarked against the median values, and also to biogas plants of similar 
size.  
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2.3  Recovered (nutrient) products  

Under the menu option  ñRecovered  (nutrient) productsò12 , visitors can find  five  product fact sheets .  

These give biogas plant owners a general idea on the composition, agronomic performance an d environ-

mental risk assessment of the application of different end products produced by NRR : ammonium nitrate 

solution, ammonium sulphate solution, condensed ammonium solution, mineral concentrate and liquid 

fraction of digestate.  For an estimation of the  composition of end products that could be produced from 

their  specific digestate composition, the biogas plants are referred to the NUTRICAS Tool . 

Additionally, two  product fact sheets are supplied with information specifically relevant for 

farmers  (ñProduct fact sheets for farmersò) on mineral concentrates and ammonium sulphate solution . 

They include information on the product composition and how the products should be applied in a practi-

cal and environmental - friendly way . 

2.4  Legislation  

Under ñLegislationò13  on the BDP webpage more information can be found regarding legislative aspects 

relevant for NRR.   

2.4.1  Contact information for advise on national legislation  

To be able to supply biogas plant owners with answers on their specific questions regarding legislation 

concerning anaerobic digestion and application and marketing of end products from NRR processes, a list 

of national contact points is provided  under ñLegislationò on the BDP webpage. 

2.4.2  Documents for policy makers  

Under ñLegislativeò also the docu ments Outcomes of the SYSTEMIC policy workshop  (2021) and an 

Information sheet for policy makers  are provided , concerning suggestions from the SYSTEMIC con-

sortium on the possible solutions to resolve the current legal bottlenecks  to further facilitate the recovery 

of nutrients from digestate, enhancing the circular economy.  

2.4.3  Report: regulations governing AD and NRR in EU member states  

The complete Deliverable 2.1 ñReport on regulations governing anaerobic digesters and nutrient recovery 

and reuse in EU memb er statesò is provided in the BDP, since it gives an overview of the current Euro-

pean Policies regarding anaerobic digestion and nutrient recovery from digestate. These are followed by 

European Regulations that must be enforced by all Member States. Additi onally, it describes the Euro-

pean Directives which must be adopted by Member States but not literally. Directives typically stipulate a 

target but leave room for selecting the strategy and pathway by the Member State. It goes further into 

detail for the co untries with demonstration plants and outreach plants.  

Since legislation is constantly changing, an update of this report done in the framework of the H2020 Nu-

tri2Cycle project 14 , is also available.  

.   

 
12  https://systemicproject.eu/bdp/recovered -nutrient -products  
13  https://systemicproject.eu/bdp/legislation/  
14  www.nuri2cycle.eu  
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2.5  Market and business models 15  

2.5.1  Report: Market research i n Europe  

Deliverable  3.4 ñMarket study for biobased fertilising products from digestate within a European context ñ 

(Verbeke, Hermann, et al. 2021)  is integral available on  the BDP . 

2.5.2  Brochures and fact sheets on marketing end products  

As a guideline for exploring the regional market , specific chapters are  highlighted as fact sheets or bro-

chures, which are extracts from Deliverable 3.4:  

¶ ñBrochure on User Preferences for digestate products ò gives the conditions, requirements, 

specifications, preferences that different end users have for these products.  

¶ ñBrochure: Tips and tricks for setting up a marketing strategy for digestate derived 

products ò gives specific tips for communication and advertising strategy of these products.  

The 6 Fact sheets on Market opportunities for biorefinery products from digestat e provide a d e-

scription of some current and future potential niche markets for recovered nutrient products. It includes 

both current and future potential niche markets and describes the barriers still to overcome before recov-

ered nutrients can be successfu lly made available on these markets.  

2.5.3  Business model development and application to the demonstra-

tion plants  

Deliverable 2.7 ñDevelopment of business models for large -scale anaerobic digesters ò (Hermann et al. 

2021) , is available on the BDP  webpage  and exhibits the opportunities and threats of certain business 

models (based on the evaluation of the demonstration plants) with regard to determined regulatory and 

commercial frameworks. It serves as a guideline for stakeholder for the preliminary, quick eval uation of 

projects.  

2.6  Outreach and contact 16  

2.6.1  Summaries from Living Lab meetings  

In the SYSTEMIC project we have created our own definition of a Living Lab. A Living Lab in SYSTEMIC is 

a real - life innovation environment where Demo Plants, Outreach Locations, Associated Plants and consor-

tium members can learn from each other. The Living labs can also include other stakeholders like local 

farmers and industries, other research groups or interested projects.  

Throughout the project, Living Lab meetings have been organised at physical events or online. Summar-

ies of these meetings  between this unique group of stakeholders are available  on the BDP  website under 

ñOutreach and contactò.  

 
15  https://systemicproject.eu/bdp/market -and -business -models/  
16  https://systemicproject.eu/bdp/outreach -and -contact/  
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2.6.2  Report on application of BDP on Outreach Locations  

In the last phase  of the SYSTEMIC project, the BDP and NUTRICAS Tool  have  been  implemented  to  all 

Outreach Locations. Deliverable 3.7 ñDefining opportunities for nutrient recovery and reuse from diges-

tate  with a Business Development Package and the  NUTRICAS Tool ò (Verbeke, Paavola, et al. 2021)  in-

cludes  information on their current business case, regional market for their current digestate -derived 

products and bottlenecks in digestate treatment and disposal. After application of the BDP, it will be able  

for the biogas plants  to describe different scenari os for NRR implementation and their feasibility and esti-

mated impact on the current business case.  

2.6.3  Dissemination tools for biogas plants  

To help biogas plants improve the public image of anaerobic digestion and processing of digestate, some 

dissemination m aterials are provided at  the BDP  webpage under ñOutreach and contactò:  

¶ Information sheets for farmers, citizens, policy makers ;  

¶ Plant videos ;  

¶ Educational presentation s in English and Dutch . 

2.6.4  Contact information  

To be able to ask specific advice with regard to nutrient recovery from digestate or information on the 

produced deliverables, a contact form to contact the consortium  is provided.  

Even more useful is the contact form to reach out to SYSTEMIC biogas plants  involved in the SYS-

TEMIC network of Demo Plants, Outreach Locations and Associated Plants ( Figure 2-10 ).  

  

Figure 2-9 News articles and summaries of the SYSTEMIC Living Lab meetings  at the BDP we bsite www.systemicpro-
ject.eu/bdp . 

Figure 2-10  Screenshot of the contact form to the SYSTEMIC biogas plants  at the BDP website www.system-
icproject.eu/bdp .. 

http://www.systemicproject.eu/bdp
http://www.systemicproject.eu/bdp
http://www.systemicproject.eu/bdp
http://www.systemicproject.eu/bdp
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3 Dissemination and sustainability of the BDP  and bio-

gas plant network  

The Business Development Package and The NUTRICAS Tool  and KPI Calculation Tool (the latter two, 

further mentioned as ñSYSTEMIC Calculation toolsò) were designed to provide information in such a way 

that their user - friendliness wo uld ensure its dissemination towards the target group of European biogas 

plants.  

However, this will not b e all: the BDP will be actively advertised by the SYSTEMIC final newsletter (Janu-

ary 2022), twitter account and by the consortium partners on their web site and via their newsletters and 

network, through word of mouth advertising  by the SYSTEMIC biogas plants and on planned Conferences 

and webinars like ESNI 2022 (January 2022) and ManuREsource 2021 (May 2022).  

To ensure that biogas plants will be able to  access the BDP after the lifetime of the SYSTEMIC project, 

the BDP will be at least accessible until November 2025 on www.systemicproject.eu/bdp . Afterwards, all 

public deliverables from SYSTEMIC, includin g the BDP, will be published with a digital object identifier 

(DOI )  number and available via the library of Wageningen University & Research ( www.wur.nl/en/Li-

brary.htm ), the Biorefine Cluster Europe ( www.biorefine.eu ) ) .  

The BDP will be completely available on the website of WP3 leader VCM  (www.vcm -mestverwerk-

ing.be/en/faq/3921/systemic) . 

It is however inevitable th at at a certain moment the content of the BDP will become outdated. But keep-

ing this deliverable open access will certainly contribute to updates made in future projects.  

The SYSTEMIC calculation tools are an exception. They have been designed in a flexib le way to be easily 

updated or extended in the future (Section 3.1 ).  

With regard to the network of SYSTEMIC biogas plants, the  contact page and overview of all bioga s 

plants in the network will help EU biogas plants to reach out the consortium and each other after the life-

time of the project.  

The concept of Living Lab meetings with site visits will be attempted to continue once a year after the 

projectôs end.  A high i nterest was shown by associated and outreach plants in this kind of workshops and 

meetings.  

3.1  Openness  of the SYSTEMIC calculation tools to link with other pro-

jects  and technologies  

3.1.1  Synergies with existing and emerging calculation tools developed  

  in other projects  

For both SYSTEMIC calculation tools ( NUTRICAS Tool  and KPI Tool ), a common ñDashboardò was de-

signed as the landing page after a user has been logged in to the system.  

Additionally, this dashboard also has the potential to provide a central ised home for other existing and 

future calculation tools for digestate processing and refinery ( Figure 3-1). This way, under certain condi-

tions (section  3.2 ), other calculation tools related to digestate or manure processing with different con-

cepts can also make use of already implemented powerful calculation engine, data storage ability, visibil-

ity in different languages and optim ised user interface design.  

This dashboard structure will prevent an oversupply of calculation tools scattered all over the internet 

and overlap in functions within the calculation t ools. A shared dissemination and maintenance 

http://www.systemicproject.eu/bdp
http://www.wur.nl/en/Library.htm
http://www.wur.nl/en/Library.htm
http://www.biorefine.eu/
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responsibility can further improve the sustain the continuity of all the tools and their content under the 

umbrella of the dashboard.  

Name of the dashboard is currently ñSYSTEMIC toolsò, but when more tools are added this can be 

changed to something more general , like ñBio-based recovery Toolsetò. 

The SYSTEMIC consortium has already been negotiating with other EU funded projects that were plan-

ning to construct similar tools. For example, the EU H2020 project Nutri2Cycle 14  will also make an 

evaluation tool for technologies for nutrient recovery on manure and digestate. Many technologies over-

lap with the NUTRICAS Tool , so they will be able to work further on the established calculation models  

and database . They will probably also add a part about evaluating the cost -benefits for using the pro-

duced end products . The EU Interreg  project  NITROMAN 17  is another project that might link their 

mass balance tool to the SYSTEMIC Toolsô dashboard. They would include manure-processing technology 

cascades for nitrogen ( N)  stripping -scrubbing and membrane filtration from specific technology provid-

ers. To ensur e that the authors and creators of each tool are granted the credit for their work, the pro-

ject logo and funding source and  logos  of the  project partners are shown under  each tool ( Figure 3-1).  

 

3.1.2  Adding existing and emerging technologies fro m technology pro-

viders to NUTRICAS Tool  

As described in section 2.1.1 Fout! Verwijzingsbron niet gevonden. , t he current NUTRICAS Tool  con-

tains a number of default cascades, made up by default technologies in which the degrees of freedom for 

adjustment by the user is limited.  

These default technolog ies are models and not existing technologies that can be bought at a specific 

technology supplier. For example, the Nitrogen (ammonia) stripping -scrubbing unit in the NUTRICAS Tool  

has the configuration of ñpH increase by means of  CO2 stripping,  working at  high temperature  (80°C)  and 

scrubbing with H 2SO4ò. This configuration is linked to certain cost estimations (CAPEX and OPEX) and at-

tempts to make a realistic extrapolation when higher or lower treatment capacity is used (for more de-

tails, see ñNUTRICAS Tool  Descriptionò). 

 
17  www.nitroman.be  

Figure 3-1 Dashboard of the Bio -based recovery Toolset (temporary name, subject to change). Grey area: tools 
in the pipeline of other EU pr ojects that would possibly link to the digital environment built for the SYSTEMIC 
calculation tools.  




























