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Abstract The project ReNu2Fam (Nutrient Recycling —
from pilot production to farms and fields, funded by the
EU Interreg North-West Europe Program) focuses on
closing nutrient cycles to substitute mineral fertiliser and
to contribute to a sustainable agriculture by supporting
demand-oriented application of recycling derived
nutrients.

The implementation of EU Fertiliser Product Regulation
(EU 2019/1009) is a big step to close nutrient cycles and
to strengthen the circular economy use of high-quality
recycling-derived fertiliser products (RDF’s) as a CE
marked product on the free market of the EU. As this
adapted EU regulation is still not in force and also not
covering all innovative RDFs or components of it, the
current situation is still hampering the European
transborder market introduction of RDFs and some of its
components. For more market uptake of RDFs and its
components, quality assurances for the production,
processes and the end-product needs to get uptaken
normatively.  Additionally, contamination  limits
(impurities and heavy metals) butalso nutrient contentand
plant availability must be defined for more transparency
forRDF users (Egan & Power 2020). Besidethe European
CE marking, the fertilizer producer can still choose to
comply with national standards and sell the product to
other EU countries on the basis of mutual recognition.
Voluntary certification schemes are supportive to proof
compliance for sale and marketing.

ReNu2Farm highlights the benefits of RDF and proposes
criteria for RDFS and designated fertiliser components to
ease trade within the European single market. At the
example of the RDF STRUBIAS, the legal status is
portrayed, that is supposed to enhance consumer’s trust
and market uptake. This should help to build up trust in
recycled fertilisers and prospectively help to substitute
mineralfertiliserby RDF.
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Introduction

Closing nutrient cycles to substitute mineral fertiliser and
to contribute to a sustainable agriculture by supporting
demand-oriented application of nutrients is the focusofthe
project ReNu2Farm. Therefore, ten partners from
Northwest Europe have been researching on recycled
derived fertiliser to push the visibility and awareness, to

prove good plantavailability and nutrient supply and to
point out possible strategies fora successful market entry.

The project hasmapped nutrient surplusand demand areas
within the target regions. For this, the crop farming context
forregions of Northwest Europe was analysed. The crops
being cultivated, the soil type and nutrient status in terms
of Nitrogen, Phosphorous and Potassium, as well as
fertiliser recommendationsand limitations have beentaken
into account. The results of this research have been
mapped to show regional differences.
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Figure 1. Map of phosphorous demand and surplus
region (https://renumaps.nmi-agro.nl/)

The map displays, that some surplus regions often border
on demand regions. As shown in picture 1, Germany has a
strong demand on P-fertiliser in Saarland and Rhineland-
Palatinate. In Belgium, just acrossthe border, there is a
phosphorous surplus. Compost, sewage sludge and
different fertiliser on the base of sewage are RDF with a
high content of phosphorous (Waida et al. 2013) are
available onbothsidesontheborder. Buttrading recycling
derived fertiliser (RDF) between two European countries
is still difficult. Amajor problem for freetrade is the waste
status thatstill applies to most of the organic recycling
derived fertilisers (see Postma &Van Schoéll 2020).
Furthermore, the acceptance of RDF by farmers is only
given, if a high quality of the nutrient value and
environmental benefit is transparent (Egan & Power 2020;
Bonnichsenetal. 2020). This limits even more the market
entry perspective for RDFs.
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RDF Certification schemes— status quo

In 2019, the European Union released the Fertiliser
Product Regulation (2019/1009) that has been approvedon
June 5, 2019 and shall apply from 16 July 2022. The aim
of the regulation is to extent the scope of the Regulation
(EC) No 2003/2003 to include for the first time e.g.
fertilising products made of organic wastes with
harmonized quality standards to be tradable across
European markets. Herewith, the European Union
responded tothe necessity in the Europeanagrarian sector
to allow the transboundary market entry for recycld
organic fertilisers. The previous regulation addressed the
market uptake in particular for mineral fertilisers, mostly
mined and chemically produced abroad. Enabling mostof
the RDF to receivethe end-of-waste status (product status)
by law is going to boost their widespread market uptake,
promote the development of the circular economy and
strengthen Europeans independency on importing
nutrients from abroad countries.

The EU Fertiliser Product Regulation covers a wider range
of fertilisers (organic, inorganic & organo-mineral), soil
improver, liming material, growing media, inhibitor, plant
stimulus and fertilising product blends (Figure 2). EU
fertilizing products are allocated to Product Function
Categories (PFC) with particular quality and safety
requirements (Annex I). Also the components of the
fertiliser products are defined in eleven Component
Material Categories (CMC) with separate process and
control mechanisms. Also limit values for heavy metak
and other contaminants are defined on PFC level
Complying with these European quality, safety and
environmental criteria, the addressed fertilising products
can receive a CE certification, harmonizing the European
market for bio-basedfertilizer sales.

As member state specific regulations are not overruled by
this EU Fertiliser Product Regulation, the designated
fertilizer product can alternatively comply with the
specific member state regulation and so be branded and
sold to other EU countries on the basis of mutual
recognition.

As an example for most known RDFs, compost and
digestate investigated within the projectare currently able
to get a CE mark within the scope of the regulation. They
can be classifiedasPFC 1 A) 1) organic fertiliser (solid) or
PFC 3 A) Organic soil improver.

General pumposeof certificates

The main aim of certification schemes is to build up and
enhance trust in a certain product. Most of them are not
mandatory, e.g. settingstricter criteria than legalnoms. In
general, certification schemes underline defined quality
standards, which are ensured within thewhole value chain
through a steady andtraceable monitoring system.

Certification schemes provide quality and assessment
assurances, determined in certification scheme manualks.
This usually contains a restricted table of allowed base
products. These base products shall neither harm human
health nor bear any environmental risk. Moreover, the
manual defines rules and condition for the production
process and quality measures for the final product.
Additionally, a certification scheme manual suggest
application forms that follow a good practice standard.

Status quo oncertificationschemes for projectRDFs

Especially for products that base on waste material such as
RDFs, a well introduced certification scheme will support
the uptake on the market and an enhanced acceptance of
the end-user. Certification schemes for recycling derived
fertiliser can be only applied if the fertiliser is approved
and embedded within the national legislation. Tabk 1
provides an overview, if the project target region set up a
national legislation on the specific recycling-derived
fertiliser.

Table 1. Existing legal framework of RDF (van Scholl &
Postma 2020)

Compost  Digestate  Ashes STRUBIAS
Belgium i +
France + + +/--
Germany + + + +/-
(limited)
Ireland + +
Netherlands o + T A

Within the European Union and especially in the target
region of the Interreg NWE project ReNu2Farm, different
certification schemes for certain RDF do already exist. The
most common RDF that is certified is compost. Every
country in the target regions uses at least one certification

EU Fertiliser Product Regulation (EU 2019/1009)
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Product Function
Categories (PFC)
can be CE marked

schemeto ensure quality standards
forcompost. Already in the 1980s,
a German initiative evaluated the
possibilities of a certification
scheme and discussed benefits for
producerand consumer. It tookthe
initiatorsalmosta decade until the

Component
Material
Category
(EMmC)
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association
GUTEGEMEINSCHAFT
KOMPOST was founded and an
application fora RAL quality seal
(German Institute for Quality
Assurance and Certification) was

Figure 2. Product Function Categories and Component

completed (Funke 2016). Also

Material Categories within the EU Fertiliser ProduefEST2021_00063

Regulation



France became one of the first countries to announce
compulsory standards for organic waste compost through
the French Rural Code (Compost vert NF U 44-051 and
NF U 44-095). This has supported the development of the
circulareconomyin France.

In the project also ashes from incineration or gasification
of sewage sludge and/or animal manure, liquid products
(e.g. ammonia or nitrogen stripping) and struvite havebeen
analysed as RDFs. These RDFs are not yet fully covered
by the current version of the EU Fertiliser Product
Regulation but the intention to integrate these materak
(struvite, biochar and ash-based products) has been noted
in paragraph (19) of the regulation. Therefore in January
2021, a draft of an amendment to the Product Fertiliser
Regulation was published and a consultation process was
started. In the following chapter a brief summary of the
development of the process for the RDF STRUBIAS will
be given.

Including STRUBIAS into certification schemes

STRUBIAS is an acronym thatwascreate by the European
Joint Research Centre to cover a research on STRUVvite,
Blochar, or incineration AShes on the basis of waste
materialsto create new fertilising materialand to evaluate
the conditions of integrating those in the Fertiliser Product
Regulation. Duringthe scope of the project the focus was
expanded toadditional materials (see Huygens et al. 2019).

Recommendation of the Jointresearch Centre (JRC)

JRC hasanalysed the technical and marketsettings as well
as the legal framework for the manufacturing and market
placement of these fertilising products derived from
biogenic wastes and other secondary raw materials (see
Huygensetal. 2019). They have concludedthat especially
phosphor gained from several STRUBIAS material can be
an alternative for rock phosphorus. JRC emphasize that
several STRUBIAS materials are potential fertiliser
components according to the EU Fertilising Product
Regulation (EU 2019/1009). The usage of these materiak
as fertilisers can have different functions: inorganic and
organic fertilisers, liming materials, growing media, soil
improvers, plant bio-stimulants and fertilising product
blends. JRC proposed quality requirements and quality
assurance of STRUBIAS that have potential to be
integrated within the legal framework of the EU Fertilising
Products Regulation (EU 2019/1009).

Struvite usagewithin the ReNu2Farmtarget regions

Besides the above mentioned common RDF, the
Netherlands and Germany exceptions for the usage of
struvite as fertiliser. Regained phosphates including
struvite is formalized in a category of the Fertiliser Act of
the Netherlands. A detailed description of the category is
laid down in the ‘Implementation Decree’ and the
‘Implementation Regulation’. All other fertiliser on basis
of residue and waste products have toregister on a positive
list and authorized.

In the Netherlands, struvite is approved as a fertilising
product since 2015. Already in 2011, the Dutch

phosphorus platform has supported this policy and pushed
the political change towards a circulareconomy law.

The amendment of the Fertiliser Product Regulation
assigned CMC12 (anew CMC) to struvite. Input matenal
is defined.

The phosphate salts shall contain:

. a minimum of 16 % of P.Osdm
. a maximum organic carboncontentof 3% dm
. no more than 3 g/kgdm of impurities above 2mm

of organic matter, glass, stones, metal, plastics (no
more than5 g/kgin sum).

Struvite and other phosphate salts might also be an EU
fertiliser product. Therefore, limit values for heavy metak
salmonella and Escherichia coli bacteria are given.
Module D1 is applied for quality assurance of the
production process).

The process of amendmentis still ongoing. The possibility
to feedback the political debate is closed and the regulation
will berevised. It is planed that theamendment will apply
in July 2022.

Certificationscheme for struvite and other RDF

Struvite and other recovered phosphates can be both: a raw
material for fertiliser production (CMC) and a fertiliser
product (PFC) (describedabove). It seemsthatthe criteria
applied with the quality assurance protocol (Module D1)
are noteligible. This fact will hamper the development of
a cross border market for struvite.

The Dutchcompany AquaMinerals (2021) has stated in the
feedback process on the amendment that consequently
national end-of-waste criteria in all countries are needed to
ease cross-border trade.

Conclusions

A certification scheme can support the marketing of
struvite as well and will enhance the acceptance by
fertiliser user by implying the following criteria and key
messages:

1. Using recycling-derived fertiliser (e.g. struvite,
compost and digestate) helps to close nutrient
cycles and minimize dependency on rock
mineral. It reduces land mining and supports a
more climate friendly agriculture.

2. Consumertrust isimportantbecause it is the base
fora successful marketintroduction. Therefore, it
has to be shown that RDF do not ham human
health orthe environment.

3. Transparency always helps to build up trust. A
transparent production process where all steps
during the value chain can be accessed and
evaluate isimportant.

4. The content of heavy metals and other
containments have to be limited. Scientific and
application-oriented test have to verify the
quality.

5. For agrarian sector it is important to have
knowledge of the nutrient value. A definition of
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the minimum of nutrient helps the applicant to
decide to use a recycling derivedfertiliser.

Besides certification scheme positive framing is necessary
to enhance acceptance of RDF and especially struvite:
Lichtl advices to phrase the positive impacts on
environment and fertilising effects. Despite to the safe
usage of RDF highlighting input material might be
contractively (Lichtl2020).

Synergy between circulareconomy and climate protection
targets are strongly interlinked on European level (see
Dube 2020). Just recently a positon paper of DGAW
(Deutsche Gesellschaft fur Abfallwirtschaft) has been
published that emphasises the importance of recycled
nutrients to minimize independency on mineral fertiliser
and to support thecirculareconomy in this sector (DGAW
2021).

As described in this article a certification scheme
strengthens the integration of RDF in the market and will
be one contribution to reduce trans-border barriers.
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