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Summary

Owing to the scale of RUSTICA embracing five test cases situated in the EU anahioniaCold introducing a
revolutionary valorisation concept for redundant and neglected leavings frainand vegetable production,
processing and distribution, the legal and political environment of the promuotept and its value chains is
among the important factors - during the lifetime of the project and beyof this period.

Conventions established at the global level, serving as overarching legal frammeavmtiproviding valuable
international rules, e.g., on waste, soil and climate change, affect the circulaemt cycles of the project
proposed in EU Member States and in the South American country. More sppdliiical relations and
agreements between the EU and Colombia enable collaborations, e.g., in RUSTICA research.

Feedstocks are critical elements in order to c&8 ~ -based _fertilisers. RUSTICA uses a range of or§anic
substrates coming from the primary sector up to food retail and not appropftatéood and feed purposes. It
is crucial if a substrate is legally defined’ad < & or can reach the precorf ]} ve }(-%"EG p X _

Terms of the amended REACH Regulation EC No 1907/2006 need to be thostudjied if microbial biomass
and NPK-concentrate shall be generated via processing trough carboxylidedfdap cultivation of
microbiota and electrodialysis in the EU as it takes place in RUSTICA. REACH is alsordiedat and its
production by pyrolysis, whereas certain exemptions are laid down for compost. Rearingotd insthe EU is
coupled to fulfillment of legislation on feeding of farmed animals. Marketing of insegtdsi® and frass in the
EU directly leads to the stipulations of the amended Animal by-product Regulations.iiR@ekbmbia are
different to those in Europe which is reflected, for instance, by compost and its definethiaerials.

RUSTICA results in an assortment of blends for providing nutrients to plantstaanttary quality of soil. In the

EU, two main options can be evaluated for placing blends onto the marketr ¢he harmonised route via the

new EU Fertilising Products Regulation 2019/1009 or, alternativelyhaononised national and regional

(E u A}EI+s Jv 8Z D u E "3 § X &}E 1}o}u ] U ]38 ]ecdE abso & ibterptefeds $Z
as an organo-mineral fertiliser.

Fertilising products for organic production in the EU are imposed with additiaies, such as restrictions on
mineral nitrogen, chemical preparations for treatments and final application (e.gchaiojust for soail
improvement). Products from organic farming ito}u ] v §} %o e E S |dartifisdgiond S Z
ecoldgica, and permitted fertiliser inputs are defined in Resolution 199/2016.

The EU Common Agricultural Policy enables and fosters the application of ablgtaintrient application and
management. Specific details as regards protection of water are prescribe@x&mple, by the Nitrate
Directive, and the new proposal orSail Monitoring Lavadvocates circular and tailored fertiliser solutions for
plants. The uplifted targets of the LULUCF regulation are of particular relevance and néprgs®tant criteria
for RUSTICA since the project involves biochar and deals with a new plant nutrition approach

Apart from legally binding sources, policies in the EU and in Cadbmblicate the gateways of the future.

Under the umbrella of the European Green D#a, First Priorityf the European Commission at the moment,
recycling of nutrients and waste, opportunities for bio-based products anfétticsers, as well as abatement
of pollution, overexploitation and nutrient losses are promoted - whglentirely addressed by sustainable
nutrient concepts of RUSTICA.

1dzZz § Gu "]} 1« (v C E ioA6oAWTiiaX

2KEP v] ]Jv §8Z u Vv]vP }( "}EP v] Z u]*SEC_U v}$ "}EP v] ( Gu]lvP_

3 v eepzZ Z] ApiFRA A% ] E]3] o ]( 8Z }viul] C o ] § ®P § JvsS§Z h
4 Currently, Colombia is operating an agricultural reform.
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Polyhydroxyalkanoates

(Fine) particulate matter
Persistent Organic Pollutant(s)
Quiality Assurance Scheme

RUSTICA Bio-based Fertiliser

Regulation of the European Parliament and of the Council of 18 December 2006ngpncerni
the Registration, Evaluation, Authorisation and Restriction of Chemicals

Renewable Energy Directive
Database for information on substances of concern
Sustainable Development Goal

Environmental Information System for Colombia (Sistema de Informacion Ambiental para
Colombia)

National Information System on Organic Agriculture (Sistema d'informazicmeaidaz
sull'Agricoltura Biologica)

Statutory management rules
Strategic Obijective
Sulphur dioxide

United Kingdom

United Nations Convention to Combat Desertification in those countries experienoung seri
drought and/or desertification, particularly in Africa

United Nations Environment Programme
United Nations Framework Convention on Climate Change
US Dollar

Substances of Unknown or Variable composition complex reaction products or Biological
materials

Volatile Fatty Acid

Waste Framework Directive
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Introduction

RUSTICA responds to fundamental global and European challenges including buotitadttb the rural,
agricultural and environmental spheres by transforming valuable underexplo#sdurces into tailored
nutrition concepts for plants and enhancement of soil.

The project starts from side streams, leftovers and redundant materials entailed with farmingiestifood
processing and -distributing. It valorises these substrates into RUSTICA bio-batisdrée(RBBFpy using
innovative, scientific methods, technologies and business models.

Considering the project and its expected impact, the legal and political emvéots providing options and
constraints for the new developments are at the forefront. Therefore, already in the fiestepbf the RUSTICA
project, European Union Law was examined and results are laid down iDdlierable D3.2: RUSTICA
valorisation concepts in the EU legislative framework (202ilational and regional legislation pertaining to
RUSTICA is documented in theliverable D3.6: RUSTICA legislative aspects at national and magievel
(2022) Taking into account the enormous relevance of the Common Agricultoliayfn the EU, an additional
Report on strategic plans to be drawn by EU Member States untier common agricultural policy (CAP
Strategic Plans) (2023)as been elaborated in the projectv %o 0]*Z }v 8Z % E}i [« A «]8§

Progress in the legal landscape affecting RUSTICA is monitored and evaluatgtidhtdbe duration of the
project. Towards the end of the project, updated results and future prospects are debatediatah®ational,
European and national/regional scale. They are recorded in Digsverable D3.13: Outlook on future
legislative aspects for RUSTICA nutrient cy@ed an overview is given Figure 1.

International Conventions and EU and national/regional law on fer':ﬁiLsJi:?gIs:ggﬂztglﬁgpllr?t‘qtelgtri]oﬁfof Po"gﬁg S?mﬁgﬁﬁliﬂfé%m;ﬁﬂr}?en
Agreements of the EU and Colombi RUSTICA value chains 9 p Soils p el

Figure 1 - Composition of D3.13 RUSTICA Outlook
Source: Own depiction based on the content of RUSTICA D.3.13

Emphasising the international character of the RUSTICA project, international Cong@mitbagreements are
displayed irchapter oneof this D3.13 study.

EU legislation, as well as national/regional legislative matters of the RUSTICA testcaseimehiers) and
Colombia along the value chains of the project are subject to the elaboratiehspter two. The D3.13 report
comprehensively analyses the issues of feedstocks, obligations on the processésy and rules for placing
on the market of the output including basic products (building blocks)nat RUSTICA blends. A dedicated
section is elaborated on the requirements of organic production in the EU and Calombi

Since the project upscales its result to pilots and demonstration bycapipin tests, a glimpse of the legal
compendia affecting deployment of fertilising products in the EU is madeaipter three

Albeit this setting majorly relates to legally binding sources, European golfmierities and strategies and
Colombian political activities indicating future directions to be recognisedhe impact of RUSTICA are
incorporated into this Deliverable D3.13. They are drawn wghapter four.

5 RBBF relies technologically on several RUSTICA technologies and cargabsts made up of at least two of the RUSTICA building
blocks. (Official definition of RUSTICA)
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1. RUSTICA - a view on international conventions, agreements and policy

The RUSTICA project involves five test regions of which four are situatedsb thied one in Colombia. Hence,
international policy, agreements, and relations of the EU, @maintries of Latin America and the Caribbean
(LAC), theCommunity of Latin American and Caribbean Sté®ELAC) (GOV.CO, 2024a) (gov.br, 2028)
Andean Communify(CAN, 2024), and the state Colombia itself are of particular interest andextzesively
addressed in the legal analyse RUSTICA [23on EU legislatioRUSTICA, 2021) ai8.6 dealing with
national and regional legal comman@USTICA, 2022)

1.1 International Conventions and Agreements

At time of writing, from 74 agreements listed in section 15.10 EnvironmetiteoDirectory of international
agreementsof EUR-LEXEUR-Lex, 2024), those considered as relevant for RUSTICA (RUSTICA, 2021) and appl
to both the EU and Colombia are briefly indicated in this D3.13 section with view on more treceist

TheBasel Conventionsettingrules on transboundary movement of wastes, has 191 parties (UNEP, 2G24b)
isknownasthe*u}*s }u% E Z ve]A Po} o VA]JE}vu vi 0o PE uUMNTZIE AlegE}p
and includes alswastes arising from agro-food industries provided it is not irdastin its Annex 1% Such
wastes are covered by the scdpé ( $Z « 0 }VA viaphwddus@asteonly if they are contaminated

with *A «§ « §} } v a€H@éfmnmed in AnneXtland have a characteristic as laid down in AnnEUNEP,

1992). Waste classification is different to commaodity classification (RUSTICH,&2Imore recently, in the
Meetings of the Conference of the Parties in 282#hd 2023 e.g., decisiort8 were made, on"Cooperation

with the World Customs Organization on the Harmonized Commaodity Description and @sténg(SOP.15,

2022) (COP.16, 2023)Iin case of international transports of wastes would become necessary for RUSTICA
purposes, theBasel Conventionwhich promotes not only waste minimisation but also valorisation cldsest

the point of origin, comes into play. Please view aksction 2.1.1.

As the RUSTICA project strives for environmentally friendly solutions for organic wastédragri-food chain,

the Stockholm Conventioron Persistent Organic Pollutants (POPsy }u %o <+ JopEn burning of waste,
including pEvV]vP }( o VvY(UN&Ps PB19) was already presented in more detail in the first RUSTICA
study D3.2, is presented here since the project and its results stand for innovative ttesn@ burning of
agri-food waste by means of its valorisation into novel fertilisers.

Apart from the Basel Convention and the Stockholm Convention, the first round of RUSTICA/&gistdysis
covered also theRotterdam Conventionruling trade of hazardous chemicals and pesticides (UNEP-FAO,
2019¥8. Even though, RUSTICA does not strive for pesticide development, buaibptamt nutrition and soil

6 CELAC includes 33 Member States (all states on the American continent exceptaofdUSanada) since Brazil rejoined in 2023.
7 The Andean Community comprises Bolivia, Colombia, Ecuador and Peru.

8 EUR-Lex is a legal database of the EU.

9 Basel Convention, Annex IX, List B, Section B3 and Code B3060. An excerileid pr®3.2RUSTICA valorisation in the EU
legislative frameworks. (2021)

10 Art. 1 paragraph 1(a)

11e.g., Y1 clinical waste

12e.g., UN Class 9, H11 Toxic or H12 Ecotoxic

13COP.15.

14 COP.16.

15BC-15/12 and BC-16/8

16 Comprising 186 parties at 12.02.2024 and the list of chemicals was amended at several times, 2823t i

17 Annex C

18 At time of writing (19.02.2024), 55 chemicals are listed in Annex Il of which 36 are pssticide
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fertility, which is often entailed with lower pesticide request (Dordas, 2@88)project is entirely in accordance
with the Convention.

Nine value¥ are laid down in the preamble of tHeonvention on Biological Diversityhich was signed by 168
parties and entered into force in 1993. It embodies a strong progress in the conserghbaiogical diversity
and its elements including rules on genetic resources. Furthermore, sharing profittHense of genetic
resources is addressed by the Convention (UNEP, 1993) (UNEP, 2024c) (RUZED)IGAqr2tspecifically, the
Nagoya Protocdf provides details on access to genetic resoutc®as covered by the Convention and how to
share the™ v (]85 ]v (]1E& v <HYBIER) 20844). RUSTICA demonstrates circular bio-based
products for plant nutrition and soil improvement at the international lewlile on the one hand, redundant
leftovers serve as an input and on the other hand, protection of biodiversity isaged by tailored product
compositions. Th€onvention on Biological Diversitgnd the aforementioned protocol build an international
framework thereto. In the EU, Regulation (EU) No 511/2014 defines rules foriaonghith the Nagoya
Protocol ((EU)N0511/2014).

Since 1996, th&nited Nations Convention to Combat Desertification in those couegriexperiencing serious
drought and/or desertification particularly in AfricgUNCCDis in force. In particular, it aims fdprevention

and/or reduction of land degradation *ehabilitation of partly degraded landand *eclamation of desertified

land _ ®oncerning the regional implementatioim Latin America and the Caribbean (Annex Ill) and Northern
Mediterranean (Annex V), for example, measures on soil conservation may beethétutlational Action
Programmes (UNCCD, 1994) (UNCCD, 2001) (RUSTICA, 2021). In it§ hem B3 Tiié>11i1i "S§E& 8§ P]
Frameworkwas adopted. RUSTICA solutions aim for fertile soils and at the same time, femte\of soil and

land degradation and as such, is fully in line with the Convention.

Not onlybecause of the decisions of the COP21 in P&yd{ W &]e P @NECEE, 2015) (UNFCCC,
2021) from 2015 on limiting temperature increase on e#tthe United Nations Framework Convention on
Climate Change (UNFCGEh very popular supranational agreement (UNFCCC, 1992). The EU and Colombia
both are strongly committed to the Convention and contribute with atmsaddress climate change and
measures relating thereto. In ddpdate of Level Determined Contribution National of ColofhfiRDC) from
2020, a maximum of almost 170 million tonnes ok @@ p.a. by 2030 which equals a reduction target of 51%
compared to 2015 (UNFCCC, 2024)legally binding target of a domesficeduction of net greenhouse gas
emissions by at least 55% compared to 1990 by 2@80been declared by the EU and its Member States at
October 18' of 2023 (UNFCCC, 2023b). To limit global warming to 1.5° C, it wasisedag@©OP 28n Dubai

at December 2023 that science indicates: global greenhouse gas emissions tedngreut 43% by 2030
comparison to the amounts of 2019 (UNFCCC, 2023a).

The BRS Secretadaparticipated atCOP 2&s well, and according to climate change, e.g., the crucial role of
waste management and the circular economy were highlighted. Waste shouldrsédered as a resource in
the context of environmental advantages: reduction of waste disposal results gr GG emissions (e.g.,
methane) (BRS-Conventions, 2023).

19 Nine values of biological diversity: ecological, genetic, social, econsgi@nfific, educational, cultural, recreational and aesthetic

20 ]t serves as a supplementary agreement to the Convention of Biological Divetsiytned into force in 2014.

2Lin contrast to the Cartagena Protocol dealing specifically with living mddifiganisms resulting from modern biotechnology

22n the EU, Regulation (EU) No 511/2014 defines rules for compliance with the Nagoya R(Bto{¢6511/2014).

2313 Conference of the Parties in 2017

%eg., ESX T ~,}Jo]JvP 8Z Jv & +« ]Jv 8Z Po} o0 oA @&} K aBovePsreddddsiria levie)s dAncbpursuing efforts
to limit the temperature increase to 1.5° C above pre-u+$@E] o o A oe_

25 Actualizacion de la Contribucion Determinada a Nivel Nacional de Coldwii@y,(p. 32

26n 3u e8] _ ]+ (Iv W™ Cu ve AJI¥B}@viZ o }E ][8-_

21 Secretariat of the Basel-, Rotterdam-, and Stockholm Convention
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1.2 Multi- and bilateral policy: EU and Colombia

Multi- and bilateral relations of th&U and Colombiaccurring at various levels were broadly discussed in
RUSTICA reports D3.2 (RUSTICA, 2021) and D3.6 (RUSTICA, 2022). An update is set in this section

The EU and the countries of Latin America and the Caribbean (LAC) built up abstregignal partnership
including but not limited to agreements on tradépolicy and cooperation (EEAS, 2023). An important role in
the development of the partnership process is given to Comunidad de Estados de Amiinizy leh Carib®
(CELACELELA@as founded in 2010 (CELAC, 2024) and is constituted by all of t#e&C3Guntrie’$ (Figure 2
(agenciaBrasil, 2023). In July 2023, Hi¢-CELAC Sumnas the third meeting of the heads of States and
Government took place in Brussels. In the Declaration ofEkeCELAC Sumnfiom 18th of July 2023
renewing and further strengthening our long-standing bi-regiomatiership_is documented among others
the wish to continue*$Z A} E IEM-GEZAC}]vS /v]8] 8]A }v Z « E ZEUW-LAG2P2A3)IEWY
COUNCIL, 2023h this context and with view on RUSTICA, it is worth to mention that the nuail@pjects
with CELA@articipation under Horizon 2020 and Horizon Europe exceeds 650 (B3a).202

CELAC

members

Figure 2 - CELAC Countries
Source: Maps on the Web, 2023 (MapsontheWeb, 2023)

Apart from, e.g., a new action plan on EU-Colombia Regional Policy Cooper@&ir2(25) including
economic development (EC, 2021b), political relations involvingrbidoare also defined in the agreements
between the EU and the Andean Communit§fCAN - Communidad Andina) (EUR-Lex, 1998). To date, the
Andean Community originally established by the Cartagena Agreement in 1969, encompasses the four
countries Bolivia, Colombia, Ecuador and Peru as its members. Furthermore, CAN listtea'sarid
observe?? countries (CAN, 2024).

As fertilisers are at the core of the RUSTICA project, attention is paid Todbde Agreemenftrom 21.12.2012
between the EU and Colombia as a member of the CAN (EU, 2012) (EC, 2024e2eh Ipasvisionally applied

2BEU> S§}8 0 SGE Y 1Ti6 v Jv TiTiX

29 Community of the Latin American and the Caribbean States

30 Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, BoligiaC6loimbia, Costa Rica, Cuba, Dominican Republic, Dominica,
Ecuador, El Salvador, Grenada, Guatemala, Co-operative Republic of Gigitin&onduras, Jamaica, Mexico, Nicaragua, Panama,
Paraguay, Peru, Santa Lucia, Federation of Saint Kitts and NevisyiSeémt and the Grenadines, Suriname, Trinidad and Tobago,
Uruguay, Venezuela. Brazil temporarily left CELAC in 2020 but returned in January 2023.

31 Argentina, Brazil, Chile, Paraguay, and Uruguay

32 Spain, Morocco, Turkey, Greece and Panama
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to this country and Peru since 2013. Furthermore, Ecuador accessddatie Agreementt 24.12.2016 (EU,
2020) (RUSTICA, 2021).

TheTrade Agreementwhich was debated in detail in D3.2, rules reduction and elimination of rudtdies

and indicates sustainable development, labour rights and environmental issues #feitXT(Bartels, 2013)

(Schmieg, 2018) . It aims to, e.@ ' he promotion of the conservation and sustainable use of biological diversity
v }( Vv SUuE o EU}20®R). N chapter 31, five main categories of fertilisers are mentioned, avhich

put inTable 1:

Table 1 - EU Imports: Five main categories of fertilisers in the Trade AgreE 2O

Trade Agreement Main fertiliser categories for imports to the EU from Colombia

Chapter 31 X Animal or vegetable fertilisers, whether or not mixed together or
chemically treated; fertilisers produced by the mixing or chemical

Five main categories of fertilisers treatment of animal or vegetable products

for imports to the EU from
Colombia X Mineral or chemical fertilisers, nitrogenous

X Mineral or chemical fertilisers, phosphatic

X Mineral or chemical fertilisers, potassic

X Mineral or chemical fertilisers containing two or three of the
fertilising elements nitrogen, phosphorus and potassium; other
fertilisers; goods of this chapter in tablets or similar forms or in
packages of a gross weight not exceeding 10 kg

Source: Own depiction based on Trade Agreement EU-Colombia (modified) (EU, 2012)

If imported into the EU and originated in Colomhias E](( o]J]v ¢S P]JvP S PYEC "i_ % %0]
customs duties shall be eliminated totally (EU, 2012) (EU, 2020). Redaictiaglimination of customs duties
are defined for fertiliser imports to Colombia as well (RUSTICA, 2021).

Considering the development of fertiliser imports into the EU from Colombigahye, they increased from
365,000 USD in 2012 to 2,17 million USD in 2022 while #ek g2,85 million USD) was in 2021
(TradeEconomics, 2024). Fertiliser imports into Colombia from the EU reaché®423JSD in 2022 (WITS,
2024).

Bearing in mind that RUSTICA aspires to build sustainable and circular regimeakthkains on fertiliser
production in the EU and in Colombia, the terms of fertiliser export aqbitrmay become relevant for e.g.,
establishing business models and achieving a maximum impact.
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2. RUSTICA value chains - from feedstocks to blends

Starting from side streams and leftovers of the agri-food chain, the feekistof the circular bio-based value
chains of the RUSTICA project are analysed with regard to their legal positions and implications.

2.1 Feedstock - decisive from the beginning

Depending not only on local availability but also on the targeted teclyyplBUSTICA tested a wide range of
substrates derived from agriculture, food processing, and -distribution. Exawoiitles selected feedstocks are
given inTable 2:

Table 2 - Examples of RUSTICA substrates

RUSTICA Technology and Examples of Substrates

Carboxylic Acid Platform Insect Cultivation Biochar
25 different substrates, such as lee 16 different substrates from 11 different substrates, such as
waste, grape pomace, gross marke  agriculture (e.g., vegetable waste| coconut shells, pruning from grapes
waste, vinasse from greenhouses), CAP presscak olives, eggplant stems/leaves

Source: RUSTICA research of DRANCO, ENTOMO and TNO (Deman, 2024) (Kuiper, 2024)

From the legal perspective, it is pivotal if the substrate meets the definitionwagteor those of eby-product
D}IE }A EU 3 Znindal@wproduct_ v bidmass_will be debated in the context of input materials for
the new RUSTICA blends.

2.1.1. Waste

Various definitions on waste exist worldwide of which a few are mention#gasrDeliverable D3.13. According

to the aforementioned Basel Conventioft? «§ « & eep *3 v « }E } i 8« AzZz] z & 1%
intended to be disposed of or are required to be disposed of by the grovisi ( v §]}v @NEPA1992).

The Organisation for Economic Cooperation and Development (OECD) defines wastedre recent
publication on waste management being not a primary product and includasnafion on its generation from

raw material to consumption, as well as reused and recycled restd(@E&CD, 2019).

Since RUSTICA research on valorisation of agri-food waste takes place in five regimusisitha EU and in
Colombia, waste definitions in these areas are of particular interest. In the EU, the defitéelf does not
refer, e.g., to waste generation or valorisation and is laid down in the Waste Fram®iedtive (WFD)
(2008/98/EC). In Colombia, definitions published by Environmentaiafiion System for Colombia (Sistema
de Informacion Ambiental para Colombia, SIAC) (SIAC, 2024) for the MinBtryiminment and Sustainable
Development of Colombia (Ministerio de Ambiente y Desarrollo Sideede Colombia) gives much more
details on the origin and further use. Both are reflected @ble 3.

BALt «3 E (E+ S} usd E]loe 3235 E VIS %oWoE} Yo E} (B SZ]XUXEREE} M 3¢} E Aszrioz 32 P

further use for his/her own purpose of production, transfation or consumption, and which he/she discards, intends t@disar is

required to discard. Wastes may be generated during the extractiomwfmaterials during the processing of raw materials to

intermediate and final products, during the consumption of fprabucts, and during any other human activity. Waste does not include

residuals directly recycled or reused at the place of generatioregit@blishment) or waste materials that are directly discharged into
ul]vs A s E YTECDHIDinition of Waste)
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Table 3 - Definitions of waste in the EU and in Colombia

Region or country Definition

EU ZA 5 [ u ve VC ep3v JE}i 5§ AZ] Z$Z vZ}o
or is required to discard;

Colombia In the Colombian context, the termvaste_and Avaste_have been defined in differen
ways. According to Decree 4741 of 2005, a solid waste or waste is any okjéstiam
substance, element or product that is in a solid or semi-saditesor is a liquid or ga
contained in containers or tanks, whose generator discards, rejectsioedeit because
its properties do not allow it to be used again in the activigtthenerated it or becausg
the legislation or regulations in force so stipulate. On the otherdhddecree 2981 o
2013, and in the context of the provision of the public sanitasernvice, defines solic
waste as any object, material, substance or mainly solid elementtirggifrom the

consumption or use of a good in domestic, industrial, commercialtutisthal or service
activities, which the generator presents for collection by thélpusanitation service
provider. Solid waste is also considered to be waste from swgegid cleaning of publi
areas and roads, grass cutting and tree pruning. Solid waste that doeavehhzardous
characteristics is divided into usable and non-usable.

Translated with DeepL.com (free versitn)

Source: EU WFD (2008/98/EC) (Art. 3) and @k@ma de Informacion Ambiental para Colombia) (SIAC, 2024)

Biodegradable waste

As already mentioned, RUSTICA involves a broad spectrum of substrates derived from differerifdtames
agri-food supply chain. Therefore, additional and more specific, waste types defigkdlegislation are briefly
elucidated in this report in the context of this fa@iodegradable wastewhich includes food waste and is
defined in the Directive on Landfill (1999/31/EGhall be reduced to 35% in landfil” (RUSTICA, 2021). As it
is evaluated by the European Commission, 50% of the EU countries reached tbisatezgdy in 2015
(COM(2018)656). RUSTICA conversion of waste into fertilising prodécts redfv avenues fdsiodegradable
waste and, as such, it is fully in line with the objective of the Directhi#99/31/EC) and its amendments
((EVU)2018/850).

34 Residuos - En el contexto colombiano se han utilizado diviEnsaas para definir los términos ¢ residuog, y ¢ desechog,. De acuerdo al
Decreto 4741 de 2005 un Residuo sélido o desecho es cualqiéto,aimaterial, sustancia, elemento o producto que se encueatre
estado soélido o semisélido, o es un liquido o gas caebean recipientes o depdsitos, cuyo generador descarta,asgio entrega
porque sus propiedades no permiten usarlo nuevamente en la actividatbqyener6 o porque la legislacion o la normatividad vigente
asi lo estipula.

Por otra parte, el decreto 2981 de 2013, y en el contexto de la préstdeil servicio publico de aseo, define a los residabdas como
cualquier objeto, material, sustancia o elemento principalmentideéresultante del consumo o uso de un bien en actiéda
domésticas, industriales, comerciales, institucionales o aeices, que el generador presenta para su recoleccion porepdet la
persona prestadora del servicio publico de aseo. Igualmeatepssidera como residuo soélido, aquel proveniente del Baryilimpieza

de areas y vias publicas, corte de césped y poda de arbole®sigisos solidos que no tienen caracteristicas de peligrdsdalividen

en aprovechables y no aprovechables. (Definition of waste by SIAC in Cold@riménal in Spanish language)

3% Riodegradable wast¢ u ve VC A & 5Z 5§ ] % 0 }( puv EP}]VPRU%}EHF|IVUEU ZE}](}} Vv P &
waste, and paper and paperboard; (1999/31/EC)

36 depending on the amount in 1995 or the reference year

37The amendment (EU)2018/850 establishes a new reduction target for municiptd (10%) in landfill by 2035 which will be reviewed

by the European Commission at the end of 2024.
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Biowaste

With regard to RUSTICA feedstock encompassing waste from food processing andtidist(ibable 2)
biowaste as it is definetf in the amendment ((EU)2018/851) of the WFD (2008/98/EC) (RUSTICA, 2021) is
subject to this Deliverable D3.13. Hitherto, composting and anaerobestibg are reported as the main
treatment options forbiowaste in EU countries. However, capacities for these treatments lag behind (e.g.,
Belgium, Spain) and do not reach 100% in all of the EU countries. lmadaitivaste ]+ E <y &S a séurce

}( ZIPZ & A op % E} u S« Jv o]lv A]3Z 34} %EFA 2080 whichiZenvisageq by E
treatments under research in the RUSTICA project.

Municipal waste

Municipal waste as it is defined in the amendment ((EU)2018/851) as well, excludes certaindfypeste
(Table 4) but it is of relevance for RUSTICA because l@ayvaste from food trade and retailers (e.g., gross
market waste Table 2 either separately collected or not can be parnwinicipal waste

Table 4 - Scope of municipal waste definition in the EU

Municipal Waste (EU 2018/851) includes Municipal waste (EU2018/851) excludes

a) mixed waste and separately collected waste fri waste from production, agriculture forestry, fishing,
households, including paper and cardboard, glass, me| septic tanks and sewage network and treatme
plastics bio-waste wood, textiles, packaging, wasi including sewage sludge, end-of-life vehicles
electrical and electronic equipment, waste batteries a construction and demolition waste;

accumulators, and bulky waste, including mattresses i
furniture;

b) mixed waste andseparately collected waste from
other sources where such waste &milar in nature and
composition to waste from households

Source: Amendment, Art. 1 ((EU)2018/851) to the WFD

RUSTICA and its proposed solutions for organic waste from the agri-food secholfyain accordance with re-
use and recycling targets ofunicipal waste(e.g., at least 65% in 2025) and stipulated benefits to agriculture
(Art. 11a) ((EU)2018/851).

Food waste

Following estimations, around one third (1.05 billion tonnes) of @ldbod is wasted while food available to
consumer at retail, food service and household level counted for aboutia@®@22 (UNEP, 2024d). In this
respect, legal framework dimod waste needs to be highlighted in the course of this D3.13 regerbd waste

is defined in the amendment of the WFD ((EU)2018/85and the Sustainable Development Goal (SDG) 12.3
requiring thatfood waste is reduced by 50% by 2080s laid down, too. In 2019, Decision EU 2019/1597
introduced rules on measurement of food waste ((EU)2019/1597). In contrasetafttementioned specific
terms on waste food waste covers the primary sector and non-edible parts of food as well but excludes
agricultural material as determined in Art. 2(2)(e) of the WFD (2008/98/EC) (RUSTICA, 2021)

®Z7Z N S [u ve ]} PE 0o PE v v % EI A As8 ((E}uvZiip3offdes, restaurants, wholesale,
canteens, caterers and retail premises and comparable waste from food proceksitgy fEU 2018/851)

397}y A3 [u ve 00 (}} « (Jv ]Jv E3] oE}J0@IR0}E]13E pE}% \ofthe Goofcilitha v
has become waste; (EU 2018/851)

40 per capita at the distribution and consumption level
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As it is revealed bihe Proposal for a Directive amending Directive 2008/88Ifeaturing measures on textile-
andfood waste the latter amounted to 5.5 million tonnes in the EU in 2020 (COM2@D). Concerninfipod
waste, the proposed amendment advocates food wastereduction targets based on the reference year 2020.
In particular, the document calls for food waste prevention, and the following feaste reduction targets
shall be reached by Member States at the national level by pO8M(2023)42Q)Table 5)

Table 5 - Food waste reduction targets by proposed WFD amendment

Area in the food chain Proposed Food Waste Reduction Targets (COM(2023)42

Reduction of the generation of food waste b§ %in

Processing and manufacturin . .
9 9 comparison to the amount generated in 2020;

per capita, jointly in retail and other distribution of
food, in restaurants and food services and in
households

Reduction of the generation of food waste 8§ %in
comparison to the amount generated in 2020.

Source: Proposal for a Directive amending Directive 2008/98/EC (COM(2023)420)

Prevention offood wasteis at the forefront of the proposal in the ongoing lawmaking procedure, and gmon
others, "@& ]+ A E v fe0d A& % E A and}3v W ] (@vaidressing inefficiencies in the
functioning of the food supply chain and support cooperation amorast $} Eare Wescribed
(COM(2023)420). The RUSTICA project encompasses food waste valorisation atstages of the supply
chain helping to strengthen awareness on preventing food waste but at the samedidediver solutions for
unavoidable residues and leftovers.

Reduction

Human consumption

Process for the use of organic was
and/or renewable energies

Animal feed

Figure 3 Priority on actions against food losses and wastage in Coldibia

Source: Own depiction based on Gaceta del Congreso Republica de @plosdislative Project No. 169 of 2016
(ProyectodeLeyNumero269, 2016)

In Colombia, a legislative projé&t(PROYECTO DE LEY NUMERO 169 DE 2016 SENfDOWwaste
acknowledges such waste for the use in processes and/or renewable energy (ProyectodeLe?8anabe).
These developments in Colombian law on the use of waste in manif@dtidns are of specific interest for

41 Original in Spanish language: a. Reduccién. b. Consumo humano. c. ProcesosaiEhamiento de residuos organicos y/o energias
renovables. d. Alimentacion animal
42 ey antidesperdicios contra el hambre en Colombia (Anti-waste law againgtrhinarColombia)
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RUSTICA and its exploitation. In Art. 4, the legislative project contains a ptioritthe use of food waste
(Figure 3).

Four sectors are taken into account in Art. 2 of the legislative project lombaa: agriculture, food
manufacturing, food service and food consumption. With exception of foodwaption, RUSTICA addresses
these sectors, too. Unlike the EU WFD (2008/98/EC), the legislative profeakoimbia refers to organic waste
and prioritises its use in processes and energy (ProyectodeLeyNumero269, 2016).

RUSTICA focuses on regional circular value chains rather than international transpodstddke between
regions within the EU and beyond. However, in case of transboundary movement, e.g., the EtidRegu
shipment of waste ((EU)2024/115%)the OECD Decision (OECD, 2001) and the Basel Convention (UNEP, 1992)
come into play (RUSTICA, 20ZP)ease view also section 1.1.)

End-of-Waste

As previously mentioned in this D3.13 report, the definitionwafste in the EU emphasie ~ ] & JvP _
(2008/98/EC) and does not include a specific indication on processesniorm it into a resource. Thus, to

find a route for waste to be converted, e.g., into a product or matgeiad-of-waste(EoW) needs to be defined

and achieved. General requirements for substances and objects are laid down in theQUBRE/EC) (Art.

6) and its amendment and can be summarised as fol(@iggire 4):

Fulfilment of

technical, legal No adverse effects

on environmental

Use for specifc Existing market
requirements and
standards

purposes or demand

and human health

Figure 4 - General end-of-waste-criteria in the EU WFD
Source: Own depiction based on EU WFD (2008/98/EC) and amendment ((EU)2018/851)

At EU-level EoW criteria are established for iron-, copper-, aluminum scrap and glass cullet (Joha&sson
Forsgren, 2020; Ragossnig & Schneider, 2019) (EC, 2021akdriteria are available at EU or national
o AoUSZCuv 3} § Ebyv + "}v ((EU2018/851).

EoWocriteria for compost and digestate are elaborated by the Joint Research Centre (JB®) &Jader, 2014)
(RUSTICA, 2021) of the European Commission, but at time of writing, thesa enitestill not incorporated
into EU legal sources with binding character. On the other hand, it neduks stressed that the EU Fertilising
Product Regulation (FPR) unvefis v-of-waste *° for fertilising products which have been achieved the CE-
marked status by means of the Regulation ((EU)2019/1009). (Please viesectiso 2.3.1.)

A lack ofEoWcriteria for waste standardized at EU level affected also RUSTICA research. As it was pointed out
in the project, waste-based output from the carboxylic acid platform needs specifior&ation by the local
authorities Openbare Vlaamse Afvalstoffenmaatschappij (OVAM) in Flanders in order to berteshgmd
permitted for further use in RUSTICA field trials. Since the rules cover also sendingeaoflsamples of
fertiliser blends derived from waste e.g., in the Netherlands, more flexibility and hazewmnules in general

and in particular for research purposes would be helpful to boost conceptscolari bio-based fertilisers as

they are developed in RUSTICA (Deman, 2025) (Kuiper, 2025).

431n the EU, the general waste hierarchy is laid down in Art. 4 ofth& ED and applies to food waste as well. (Please view also RUSTICA
D3.2 (RUSTICA, 2021)).

44 EU (2024/1157 repeals Regulation (EU)No 1013/2006.

%~ he TIi061I110U ThIS Regdltion lays down criteria in accordance with which naatéat constitutes waste, as defined in
Directive 2008/98/EC, can cease to be waste, if @risained in a compliant EU fertilising product. In sucdesathe recovery operation
under this Regulation shall be performed before the materiate®#o be waste, and the material shall be considered to comghly wi

the conditions laid down in Article 6 of that Directive and thenesfo have ceased to be waste from the moment that the EU declaration
of JV(}EU]SC A « E Av p% X _
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2.1.2. By-products - new legislation

If a substance or object is neither the primary aim of a production procesa m@ste, measures should be
undertaken by Member States to assure that such substances or objects meet #hedggirements of by-
products. According to the EU WFD (2008/98/EC), the use obytiroduct must be certain and directly
without other processes than commonly practiced in industry. ThébhyE} p S v ¢ S[lvSs PE"®f % ES _
the production process and its use has to be lawful. No drawbacks concerningnenent and human health
may be related to thdoy-product (2008/98/EC).

As extensively verified in D3.2, there are options in the manufacturing processdsf fesulting output (e.g.,
sunflower and its seeds and vinasse from sugarbeet) to be consideldmeductsin the EU provided that
they are not contaminated with animély-products If all requirements are fulfilled, suddy-productsmay fall
under the feed legislation instead of legislation on waste (RUSTICA, 2021)8(208%). With view on rearing

of insects in the EU, the issue of food verbysproduct versus feed versus waste is critical for the RUSTICA
project and is comprehensively assessed in scientific literature (Van Raamsdonk, Meijer, Gerritd, 023)
(Rao, Bast, & de Boer, 2021) (Papageorgiou & Skendi, 2018). Furthenpigmeducts as residuals for the
purpose of insect feeding have been evaluated by the European Food 3afdtgrity (EFSA) in 2015
(EFSAScientificCommittee, 201(Please view also section 2.2.1.4.)

In terms of fertilising products, the new EU FPR determines rules for six subgfigie® 5)in its Component
Material Category (CMC) 6 (Annex II) FOOD INDUSTRY BY-PRODUCTS ((EU)20@%s60@)), they may

be directly used for plant nutrition purposes. As regards RUSTICA, vinasse is not directly foreseenisera fertil
but serves e.g., as an input material for the CAP to be further processed into a fertilising p(Bthage view

also section 2.1.1.)
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Figure 5 - Six substrates as by-products ruled in the EU FPR, Annex Il, CMC 6
Source: Own depiction based on EU FPR ((EU)2019/1009)

Another reference tdoy-productsis given in the amended EU FPR in Annex Il, CMC 11 ((EU)20197he09).
delegated act ((EU)2022/973) comprises two main categories of by-products iootitext of the WFD
(2008/98/EC):

i X which provide nutrients to plants or mushrooms or improve their nutritionesifigi

2. ™ Which are used as technical additivégEU)2022/97 3§

46 RUSTICA does not focus on technical additives.
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Since for the former 0.5% organic carbosd®f the dry matter of theby-product at maximum is permitted
((EU)2022/973), these rules may hardly be applied to the agri-food chaiveddgedstocks of RUSTICA. But
they will be considered on their relevance in terms of the project outpsertion 2.3.1.

2.1.3. Animal by-products

Albeit the project does not primarily focus animal by-producté’ as a feedstock for its processes, the subject
is relevant with view on insect farming and its products insect biomass andagdssidamental parts of the
project and its research (RUSTICA, 2021). Thus, a more in-depth delzatanah by-productswill take place

in sections 2.3.1.3. und 2.3.1.4.

2.1.4. Biomass

Hitherto, the WFD excludes non-hazardous agricultural materials used for farming, faresttyewable and

environmentally friendly energy purposes (2008/98/EC). On the other hand, to the bestedgawbf the
MSZ}EU SZredddEue Vbidmass & Vv}S (Tv v §Z (}J& u vs]}v o PJ]eo

(RUSTICA, 2024)but definitions on these expressions can be found, e.g., ibttestive (EU) 2018/2001 on

the promotion of the use of energy from renewable sodf¢¢sU)2018/2001) (RED I1):

Z E e ]meahs a substance that is not the end product(s) that a production processydiestE to produce;
it is not a primary aim of the production process and the process has not been deljberadified to produce
it; (EU)2018/2001)

Z ]}u empans the biodegradable fraction of products, waste and residues from iballamigin from
agriculture, including vegetal and animal substances, from forestdyralated industries, including fisheries
and aquaculture, as well as the biodegradable fraction of waste, ingudustrial and municipal waste of
biological originy((EU)2018/2001)

In its amendment (EU) 2023/2413 (RED ll1), the targets on guaranteed gross renewable energptimmaum

the EU were uplifted from 32% to 42.5% by 2030 while the Member States shall take &ifreach 45%. In
addition, the transport sector needs to attain a share of 29% from renewable sobyc2830. The Directive
clearly points out that the support schemes of EU countries ((EU)2023/2d1@piofuels, bioliquids and
biomass fuels ((EU)2018/2001) (RUSTICA, 2021) shall be elaborated in a manina®oid incentivising
HVepe3 Jv 0 % SZA Ceo v ]*3}ES]VP }ju% 5]5]}vOWAI8eZothet hamdStEE] o
amendment ((EU)2023/2413) presents conditions and targets for the useeobtfecks® in Annex IX
((EU)2018/2001) on their use in the transport sector ((EU)2023/2413). Aemrethe Annex 1X amended by
((EU)2023/2413) includes e.g., grape marks and wine lees (Annex IX, Par((EU()2018/2001), a feedstock
which is also covered by research on fertiliser materials in RUSTICA.

2.1.5. Emissions

Reduction ofemissionsis at the forefront of thePriorities of European Commission and the Green Deal
(COM(2019)640). As such, light is shed on legislative developments concernimgn@siGnsin this Outlook
D3.13. Moreover, with view on the complex technologies of the projedystrial emissions are incorporated
into this work.

47 Art. 3 (EC) No 1069/20@€onsolidated)

48 Definitions on biomass could alsot be found, e.g., in the novel FPR (EU)2019/1009 and REACH Regulation EC No 1907/2006.
49 also called Renewable Energy Directive (RED)

S0EQ,ASZ Julv <Z & }( Av 13 (p o v B ¢ (%o@3}ul o]e€&}ulv WA ofrénewsablé&
fuels of non-biological origin in the energy supplied ®ttansport sector is at least 1 % in 2025 and 5,5 % in 2030, of whidre of

at least 1 percentage point is from renewable fuels of non-biologigihan 2030(EU) 2023/2413 (Art. 25, 1. (b))
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GHG Emissions

As already outlined in RUSTICAD3.2thé o]u § (#EW2021/111%ets a reduction target for n&@HG
emissions 065%by 2030 in comparison to 1990 (RUSTICA, 2021) aimed at supporting igneeammt of EU

climate neutrality in 2050 ((EU)2021/1119). This legal act amends intehallRegulation (EU)2018/1999 on

the Governance of the Energy Union and Climate Action which prescribes e.g., dézaiborobjectives
((EU)2018/1999) (RUSTICA, 2021) related to/Hftort-Sharing-Regulation - ESEU)2018/842 (as regards
GHGemissions) and to Regulation (EU)2018/841 on landuse, landuse crahfggestryd o<} 00 ~>h>h
(as regard$sHGremovals)(Please view also section 3.5.)

In 2023, the ESR encompassing the sectors domestic transports (without aviatiah)nsistries, buildings,
agriculture and waste (e.g., solid waste dispdsaljasamended and an EU-wide legally binding reduction
target of 409% by 2030 below the level @&HGemissions in 2005 was set by (EU) 2023/857. The EU countries
are committed to enhance their existing reduction targé{seflected in Table 8 of RUSTICA D3.2) in the period
from 2021 to 2030. The amendment ((EU)2023/857) requires the follo@&ih@reduction targets for Member
States where the RUSTICA testcases in the EU are located and reveals further options and coelsttiaigts
thereto (Table 6)

Table 6 - New GHG reduction targets for the ESR sectors for RUSTICA EdItestibaiss countries

Targeted GHG Reduction by 2030 relating t New Targeting GHG Reduction by 2030

EU Country

2005 (EU)2018/842 relating to 2005 (EU)2023/857
Belgium -35% -47%
France -37% -47.5%
Italy -33% -43.7%
Spain -26% -37.7%

Source: European Commission (EC, 2023c); ((EU)2023/857)

To ensure fairness, the new Regulation ((EU)2023/857) differentiates targets alongotieneéc capacities,
e.g., by means of the Gross Domestic Product (GDP) per capita of each Member State, ancaidjustne
made in terms of expenditures for achievement of targets. In additiontslifor emissions per year are set and
a trajectory system is introduced while the increase of the reduction limit f@&@l&eountry is 12% at maximum
(EC, 2023c). The annual emission allocations for each Member State are legally defined by2@2B8¢C,

RUSTICA deals with innovative alternatives to waste disposal pursuing to decreasem@diGns and
environmental burden.

51 But in general: not the emission trading system (ETS)
52 From formerly 30%
53 Laid down in (EU) 2020/2126
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Industrial Emissions

Apart from legislation on GH@)dustrial emission8* *®> are governed by a comprehensive legal framework
while Directive 2010/75/E¥ is at the core of this subject in the EU (2010/75/EU). The legal atfqgms are
discussed in detail in RUSTICA D3.2, especially those addressing incinerationspgadyfgtation in the
context of waste management, chemicals industry and energy production (RUSTICAT20&1glement the
aforementioned Directive, a range of legal sources on Best Available Techniques (BAUSi@®, and
documents as Best Available Techniques Reference Documents (BREFs) are pBBRiShehd BATC Wraste
Treatment including composting technologies and those \Waste Incinerationas involving pyrolysis and
gasification come particularly into play if the RUSTICA4&§ | A 8l be valorised at large scale in such
facilities (EC, 2024h). Recently, the Directive 2010/75/EC was amended byw®{Etk) 2024/1786n a better
contribution to the European Green Deal and includes e.g., cattle farming ((EU)282%/17

2.2. ltineraries - from processing to basic products (building blocks)

In this section, the legal environméhwill be explained along the avenues of converting RUSTICA feedstocks
into products for nourishment of plants and supporting soils.

2.2.1. Main technologies

RUSTICA inputs are valorised by six main technologies: carboxylic acid p{&#d?in microbial cultivation,
electrodialysis, insect breeding, pyrolysis and composting to accegmmiicrobial biomass, NPK concentrate,
insect biomass, -frass, biochar and compost which represent the RUSTICA lhsitspimserve as a building
block for blends, respective{fFigure 6XRUSTICA, 2021)

Microbial
cultivation

dialysis

Microbial
biomass

NPK
\ Concentrate

nsect biomass

Input

Biochar

Composting Compost

Figure 6 - RUSTICA - main valorisation technologies
Source: RUSTICA GA (modified)

54 Including those generated by use of biomass for energy purposes, hidnitassis defined in 2010/75/EC (Art. 3(31)(a)): products
consisting of any vegetable matter from agriculture or forestry which can be used as a finel farrpose of recovering its energy
content; Art. 3(31)(b) reveals definitions on waste including but not linitewaste from agriculture and food processing.

55 List of polluting substances (Annex Il) includes e.g., sulfur,axidegen oxides, dust.

56 1n its Annex Il, the Directive 2010/76/EU lists 13 polluters each for air and water.

57 Best Available Techniques Conclusions (BATC)

58 Focusing on EU legislation

by RESEARCH AND INNOVATION PROGRAMME UNDER GRANT AGREEMENT NO 101000527
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2.2.1.1. Carboxylic acid platform (CAP)

CAPis an anaerobic fermentation technology combined with dewatering technology,gaemioonverting
organic (side)streams into a carboxylic acid rich solution. The Cacbagidi (CA) spectrum varies depending
on the input material and the process parameters, but ranges between G28rithe solid fraction can be used
for biogas productiofDeman, 2024

In RUSTICA, tl@APtechnology serves for valorisation of leftovers and side streams. Several feed@&ark
waste and by-products) are debated in RUSTICA D3.2. The output comprising e.g., cadidsitd nutrients

is delivered as a precursor to either production of microbial biomass or nutrierdecdrate by means of
electrodialysis towards supply of plants and maintaining healthy soils. Aside fromteomgtan input for the
RUSTICA building blocks mentioned before,GAd output was also tested for animal feeding. In addition, if
integrated into a biogas plant, theéAPis legally affected by law determining such plants (RUSTICA, 2021).

To the best knowledge of the author, tli&APtechnology is not legally defined at the moment. Nevertheless,
depending on the feedstocks, its use in context of various destinations is exdgrdiscussed in RUSTICA D3.2
(RUSTICA, 2021). But, undoubtedly, if @&Pis deployed for certain purposes, the corresponding legal
frameworks need to be considered. An excerpt is giverainle 7

Table 7 - CAP purposes and examples of relevant law

CAP Purpose Examples of relevant EU Legislation

Waste treatment and valorisation WFD (2008/98/EC) and amendments

Production of chemicals REACH (EC No 1907/2006) and amendments

Production of fertilisers (and precursors)| FPR ((EU) 2019/1009) and amendments

Production of feed (and additives) nN& u EIl §)vP E(EHT)NoFPYI200%)and amendments

Element of a biogas plant RED IIl (EU)2018/2001 and (EU) 2024/2013

Source: Own depiction based on provisions of EU legislation and RUSTICA (RUSTICA, 2021)

Concerningemissions legal requirements o@APcould not yet be identified. However, in terms of industrial
emissions, e.g., production of biodegradable polymers (PHA) by converting organic wastedis ehptured
by EU law ((EU)2018/1147).

2.2.1.2. Microbial cultivation

Multifarious cultivations and uses aficroorganismsfor direct or indirect plant nutrition and support, as well

as soil effects are unfolded in literature (Sakarika et al., 2020). Amongntist prominent examples are
biostimulants ((EU)2019/1009) livingmicroorganisms~~3 u vI}A] U  “I}«IJU < E P}A] U > 1]
2018%! indirectly affecting nutrient availability andried microbial biomasss } o]A E . N TE
( ES]o]e CE _(Spanodghecet\al, 2020) (RUSTICA, 2021).

59 Regulation on placing on the market and use of feed

60 Legally defined in the FPR he 1iidliii6 C wu v JvP Z Ppo S]}v ~ « E} i{i6lTIioW "% ®&EF n]leS]lu}
*3Jupo 3]VP %0 V3 VUSE]S]IV %o E} oo p B e %opu¥ EVSOL JUSTSWHUBEY §Z +}o  bre dpitHai % E } A\
following characteristics of the plant or the plant rhizosphere: (ajient use efficiency; (b) tolerance to abiotic stress;(c) quadiis;

~+ Ao Jol8C }( }v(lv VvuSE] vE{(BV)20106100% (WIJ07/280D) E X_

61>]18 E SHE €& ( E+ o<} 8} "u] €&} ] o ( ESJo]l E_ v ~1}( ES]Jo]l E_
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In the RUSTICA projechicroorganismsconvert the nutrient-rich effluent of the CAP into A%, (E#iéh | v
microbial biomasqdor Zu] €} ] o %ctEg &s]a firect slow-release fertiliser. Thierobial biomassis
generated by a fermentation process (AVECOM, 2024a), and as it is pointeditesdiark, depending on the
quality of input, there are conversion rates far beyond of 90% (Spanoghe et al),(®028TICA, 2021).

From the legal perspective, it needs to be stressed that the REACH Regulation ifeciméesation processes
and parameters to identify a substance are established in Annex VI, section 2 of the arR&AieH Regulation
((EC)N01907/2006) and by CLP Regulation ((EC)N01272/2008). Thetpesdar each substance mentioned
in REACH, Annex VI (version at 29.06.2024) can be summarfseddves(Table 8).

Table 8 - Identification of a substance (main parameters)

Main Parameters of substance identification REACH Regulation (amended)
Name and any other identifier (e.g., IUPAC) (Annex VI, section 2.1)
Molecular and structural formula or crystal structure (Annex VI, section 2.2)
Composition (chemical) (Annex VI, section 2.3)

Source: REACH Regulation (amended) ((EC)N01907/2006) ((EU)2022/477) ((EU)2018/1881)

According to th&uidance for identification and naming of substances under REACHRmb{tdhed by ECHA:

~ A -defined substances & %0 %0 E}% E] S 0oC ] vS](] Cu ve }( ~vv ZEG/U -
Z v h's el e85V o  ~Ap 3 v e }( hvilviAv }JE s E] o tu%}e]S]}tveU tu
Biological material$ack sufficient identification by the aforementioned criteria (ECHA, 2023).

Biological materials comprise fermentation proddétsFollowing the Guidance of ECHA, products of
fermentation may belong t&JVCB sub-type 1, where the source is biological and thecess is a synthesis
(ECHA, 2023) (AVECOM, 202#)er purification, "eu ¢S v ¢ u C }u ] vcédhEgrniag their
chemical composition and then no longer fall into the category of UVCB (ECHA, 2023).

2.2.1.3. Electrodialysis

Another method to gain nutrients from the CAP solution in RUSTIEAcisodialysis,a technology already
known since the first half of the #0century. Desalination by means of disengaging ions is a very prominent
use, and an increase of capacities up to commercial degree is reported from ¢ 495970[ {LFLL Bazinet,
Lamarche, & Ippersiel, 1998) (Wang, Zheng, Wang, Wang, & Wang, 2016) (Laurent Bazirfrbg, @@20)
(RUSTICA, 2021).

In terms of RUSTICA, leftovers from food at different points of origin anougactbmpositions are subject to
the CAP leading to an output containing volatile fatty acids, nutrients, and otimeponent$§3 (RUSTICA, 2024).
Subsequently, further treatment needs take place (Kotoka, Gutierrez, Verliefde, & Cornelissen, 2024).

}JE JvP 8} 0]3 E SUE U « A E 0 % E} +¢ + E }ve] ESuclfpSchenticalE 3]v
precipitation, adsorption or ion exchange, membrane filtration (e.giene osmosis and nanofiltration),
chemical extraction, and membrane distillation have been applied to reester nutrients or VFAs from
A E]}ue -3 @oweverglectrodialysispresents properties, e.g., lower energy consumption, less quantities
of chemical additives for post-treatment, no remarkable pretreatments and adsorbent surface blocking, and is
as such superior to the aforementioned treatments. However, electrodialysis needs additchablogy

62 Includes also vinasse as a fermentation product of sugar fermentation.
63 inorganic ions, alcohols, carbohydrates, and proteins (Kotoka et al., 2024)
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(membrane contractor) to enable selective separation of nutrients from dissoeiatiiatile fatty acids (Kotoka
et al., 2024).

The legal positions of ionic mixtures and duties under the REACH legislation (ECZ)JR@A6) are widely
described by ECHA (ECHA, 2012) and included in detail in the RUSTICA D3(RUHDIEA, 2021). One
criterion -among others- for an exempti¢frin the meaning of Annex V ((EC)No1907/2006) would be that no
salts are isolated from a solution (ECHA, 2012 which will not be feasilpleoftucing nutrient concentrates for
plants by the technology (ECHA, 2012).

2.2.1.4. Insect farming and cultivation

In the EU, precise legal rules are established on the categorisation of insects for faranpuses
((EU)2017/893% and a definition of*( E u v ] u((E€)N01069/200%)applies. In RUSTICA, various insect
species are under use for research on generating insect biomass and frass for fertilisssegufRUSTICA,
2021).

Table 9 - Examples of important legal sources affecting farmedtifiseding in the EU

Legal source Main area Examples of authorisations and restrictions

EC No 767/2009 Marketing and use of feed It prescribes the use of safe feed and prohibits feeding
faeces and solid urban waste.

Prevention, control and eradicatio
EC No 999/2001| of certain transmissible spongiforn
encephalopathies

It enables feeding of rendered fats but sets restrictions
the feeding of processed proteins from farmed insects

It does not mean that a feed material listed in the

EC No 68/2013 Catalogue of feed materials . .
au ! catalogue may be automatically fed to farmed insects

It refers to former foodstuff containing products of

EC No 1069/200¢ Animal by-products : .
animal origin.
EU No 142/2011 Animal by—product.s (implementing It prohibits a rangg of products for.m‘sect feedmg.
regulation) purposes, e.g., catering meals containing meat or fisl

It lays down restrictions and maximum amounts of

2002/32/EC Undesirable substances in feed pesticides and other undesirable contents in feed.

It provides general rules for feed additives, no specifi

restrictions for insects are available at the moment.
Source: Own depiction based on (IPIFF, 2024a), (EUROGROUP, 2024), (Sogari et al., 2023)dRingtQt®boni,
Tretola, & Marchis, 2019)

EC No 1831/2003 EU Register on Feed Additives

64 In the context of registration

65 "parmed insects u Jarmed animals, as defined in Article 3(6)(a) of Regulation (EC) Na2D089bf those insect species which

are authorised for the production of processed animal proteaccordance with point 2 of Part A of Section 1 of ChapteAhmoéx X

to Regulation (EU) No 14Tiii X _ _

66 The definition of farmed animal'Y vC v]Ju o §Z § Je | %SU ( §S v }E @GBE Z ZuEBE}e p S }( (3} U
fur, feathers, hides and skins or any other product obtaineeh animals or for other farming purposeis laid down in the EC No
1069/2009.
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Regardless of their final destination or utilisation, ti®#FF Guide on Good Hygiene Practices for European
Union (EU) producers of insects for food and faedirms: A /ve §¢ E & A]3Z]v §Z uE}% Vv h\
§Z S P }f&@ed andnals_Y rfo matter the destination of the insect derived products, including getho
are intended e.g., as feed for pet food, fur animal or for technical uses (efgelbproduction, cosmetic,

1} Z u]+S @®ERIFX X024a).

Consequently, diets darmed insectdall under the EU legislation governing reaffaf farmed animalg(IPIFF,
2024a). As such, substrates delivered to the insect species have to meet quality requirements of feeyy and m
not fall under the general definition of waste in the WFD (2008/98/EC).

dZ epi 3 72( JvPihge¢tsGus3Z h_ ] AES ve]A 0C (&dgariet ik, 2023y &jidtti

et al., 2019) (Rowe, 2020) and grey literature (EUROGROUP, 2024), agwRUEFICA D3.2 (RUSTICA, 2021).
Hence, examples of important legal soufedfecting the use of feed for farmed insects in the EU are displayed
in Table 9.

Aside from strict principles for feedingsectsensured by legal provisions, which include also medicated feed
((EU)2019/4), veterinary medicinal materials ((EU)2019/6) are covered bytiegistathe EU. The amended
Regulation on transmissible animal diseases ((EU)2016/429) appiiestd farms too. Furthermore, EU law
on invasive species ((EU)N01143/2014) ((EU)2016/1141) needs toteenptated if one is active in cultivating
insects.Conversely, the sector still lacks legally binding rules on anintfdrere@s designed in the dedicated
Directive (98/58/EC) (EUROGROUP, 2024) (IPIFF, 2024c)

In RUSTICAinsect breeding occurs for plant nutrition purposes. Additional legislation isogag@ if
entomophagy is addressed (Pinotti et al., 2019). As described in literaturecteghtions for rearingnsects
vary considerably between the countries within and those outside the EUgR220). Moreover, it needs to
be emphasised that in case of importsim$ect material into the EU specific law is set (e.g., in the Animal by-
products Regulation ((EU)N0142/2011) and its amendments).

2.2.1.5. Pyrolysis and Gasification

In RUSTICA, biochar production takes place under both: pyrolysis (low and edigtentemperature
(Mukherjee & Lal, 2013)) and gasification conditions following the Defiffitiand Guidelines of European
Biochar CertificatéEBC), constituting a voluntary standard in Europe but a compulsory 8métaerland (EBC,
2024a). The EBC include®asitive lisfor feedstocks permitted to generate biochar. The new version of the
list from 30" of June 2024 entails detailed provisions on the main categ(fR€, 2024b) as illustratedTiable

10.

Pertaining to the specific EBC standard, for exarBfd€ AgroOrganithe feedstocks depicted in thEable 10

are subject to very detailed rules and restrictions (EBC, 2024b). In RUSTI&i@chheproduction mainly relies

on input materials from agriculture and food processing residues. In the regaztpecific legal conditions

on resources and production in terms of industrial level are deliberatetitmhar (RUSTICA, 2021) which is
o} <*]Pv § o " (Yer@eijénpoleffery, Bastos, Van der Velde, & Diafas, 2010).

According to REACH ((EC)No1907/200&)d ECHA Guidance on Annex’V:Z & } o } § ]v C Sz &
decomposition of wood is not regarded as a substance which occurs in (BGHHA, 2012) X ¢ %l 0]Z C
the European Biochar Consortium Industry e.V. (EBI), registration for biochar under REACH toahkdelace u

67 IPIFF means International Platform of Insects for Food and Feed.

68 Rearing of insects belongs to the legal premises of primary sector. After tkilimg it changes and Animal by-product law applies.

69 and their amendments

VAN Z E ]e % }E}IpeU E }v lue u S E] oC3F §(] %% GEF pPlIu € %o @ EJ0 %o %o Ci]the Jv o Z
contained carbon remains stored as a long-term C sink or replaceksdadsin in industrial manufacturing. It is not made to be burnt

for energy generation (EBC, 2024

Land its amendments
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§Z N Z & } o (EBI:2080). Attime of writing, searching in the ECHA SCIP database revesist89 r
(JE ~Z E }o_ }( AZ] zU (}E Jvesd v U

X Charcoal - an amorphous form of carbon produced by partially lymriroxidizing wood or other
organic matter (EC# 240-383-3)

X Charcoal, coconut shell (EC# 271-974-4)

the related ¢dvepu & pe ¢ Jv Op YECHEES 120P4) @horeover, the amended REACH Regulation
contains also information on other fractions resulting from pyrolysis processes, suclyraygsis oils

(EC)N01907/2006).

Table 10 - EBC - Main input origin categories and examples thereto

Input - Origin Category

Examples of feedstocks

Agriculture

Tree, vine and shrub pruning

Forestry and wood processing

Wood, wood residues from mechanical processing

Landscape management

Biomass from nature conservation

Recycling economy

Residues from industrial biomass processing

Kitchen and canteen waste

Kitchen, canteen and restaurant residues

Food processing residues on vegetable basis

Molasses residues

Water maintenance & vegetal marine biomass

Aquatic plants and algae

Textiles Cellulose, cotton and plant fibers

Anaerobic Digestion Plant-based digestate

Sludges from wastewater treatment Sludge from municipal wastewater treatment ("biosolids")

Animal by-products Manures

Source: EBC Positive list of permissible biomasses for the production odib{pdi®.3 20.06.2024) (EBC, 2024b)

2.2.1.6. Composting

In pursuing optimal results towards nourishment of plants and health of,sb8 RUSTICA project includes also
compostas a component for its products and blends under research. Thus, composfimplegies, practices
are of interest, and major regulatory aspects are concisely mentioned in this report D3.13.

The WFD (2008/98/EC) ((EU)2018/851) refersoimpostingat several times, particularly promoting it as an
important instrument for biowaste recyclir(@lease view also section 2.1.1The well-known aforementioned
publication of the EC JRC (Saveyn & Eder, 2014) explains different composting categdeesraragies:

X "K% v }E o0} }u%}eS] VP
X With or without forced aeration

x different process techniques like windrow, container, box channel or tunoeiposting
(Saveyn & Eder, 2014)

At the EU level, certain exemptions from the obligation to register are laid down fopasinn the amended
REACH Regulation ((EC)N01907/2006) ((EU)2019/1691). Quality standaasgosting (European Quality
Assurance Scheme (ECN-QAS)) (ECN, 2024c) are developed by the European Compost Nety&@&NECN)
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2024a). However, the schemes are voluntary, and in 2022, a share off #8&compostin EU-27, CH, NO and
UK was certified according to ECN-QAS (ECN, 2024b).

Detailed legal provisions otomposting can mainly be found at the national and regional scale in the EU.
Therefore, insights to these positions were given about the RUSTICA testcase’fégitimes report RUSTICA
D3.6 (RUSTICA, 2022).

2.2.2. Emissions

Emissions are debated vibrantly at the global level, particularly with view miatelichange (UNEP, 2023).
RUSTICA research involves novel technologies, such as the CAP for generating a pogctesdiser
production. At time of writing, less is known about the legal requirementsmis&ons for this process while
those of renewable energy (biogas) production can be found e.g., in the RED ((EW)RQ1§EU)2023/2413).
As regards microbial cultivation and electrodialysis for fertiliser productioegal stipulations on emissions
directly imposed to these methods could be detected by the author at pre&anissions of the emerging insect
farming sector are evaluated in literature and depend on various factors, such as feeding substadite lof
the farm and final destination of the insect (Oonincx et al., 2010) (Smetana, Spy&rhkeinz, 2021) (Paris et
al., 2024)At the same time, IPCC highlighted the merits of biochar in terroarbbn storage, and it is pointed
out that composting has certain advantages in terms of emissions against landfill (IPCC(IB@28a2024b).

2.3. Basic products and blends - fertilising products in the EU and beyond

As previously mentioned in this D3.13, RUSTICA uses six basic products fog bloicks to achieve ideal
solutions for plants and soil by means of blends. Nonetheless, each single bhiitgik@r precursor needs to
be in compliance with legal frameworks while this section concentrates on

X harmonised rules enabled by the new EU FPR
X national and regional provisions in RUSTICA testcase in tRarfitlin Colombia
X specific conditions of organic agriculture in the EU and worldwide.

2.3.1. EU FPR 2019/1009 and amendments (harmonised rules)

The new EU FPR 2019/1009 entered into force & &6 July 2022 ((EU)2019/1009). In contrast to its
predecessor (EC) No 2003/2003 mainly focusing on inorganic fertilisers ((BC326D3), the new Regulation
comprises Product Function Categories (PE@sng e.g., organic and organo-mineral fertilisers and classifies
materials into Component Material Categories (CMGsjvering e.g., compost.

To be placed on the market as a CE-marked fertilising product by a manufacturer, argnéssessment
procedure permitted to the envisaged PFC and CMC needs to be passed ((EU)201GRLOBBICA, 2021).

C AJESp }( zh~rd/ [+ S]A[EP)R019ED09) Is &ahuZial legal source paving the way via
harmonised rules to the entire Eihgle marketHence, light is shed in this study D3.13 on these legal premises
relating to the building-blocks and blends of the project.

2.3.1.1. Compost

In its Annex Il, the amended EU FPR ((EU)2019/1009) lists compost as ai@Mietdrmines the conditions
and limitations for a CE-marked material enabled by this CMC. The Regulatimithe>qpens the gate to

72in the EU and in Colombia

73 With a focus on the RUSTICA test regions

74To date: 7 PFCs and subcategories thereto

’5To date: 15 CMCs included in the amended EU FPR
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compost for biowaste as defined by the WFD (2008/98/EC) separately collectedusteswhereas e.g.,
‘materials originating from mixed municipal waste,v sewage sludge, industrial sludge or dredging
o P Wil not be accepted as a component material for this CMC 3. RUSTIEA etso the food
distribution (retail) sector (e.g., gross market). That means, for example, if EU FPR CMC 3 is targetad: biowa
from the retail sector would need to be separately collected. In case, the bioveagi@mated from a mixed
municipal waste collection, the aforementioned restrictions apply.

More recently, legal conditions were set fmsmpostconcerning® v %o }]vsSe Jv §Z u vu( iBth&E]JvP Z
context of animal by-products and derived produétso be used forcompost striving for a CE-label
((EU)2023/1605)). These conditions are of interest for RUSTICA and will be poretered h

Specific equipment, such as one for monitoring temperature against time and hygiene measunesessary
for acompostingplant processing Component Materigl’ 2 and Component Material’3as defined by the
Regulation EC No 1069/2009 while both Component Material types have galject to a treatment by 70
degrees Celsius for a non-stop duration of one hour at minimwuagplied as a raw material to the plant. In
addition, Component Material 3 may have a particle size of 12mm at maxibyuentering the plant (EU No
142/2011, Annex V) ((EU)2023/160%Please view also sections 2.3.1.3. Insect biomass 2r&d1.4. Insect
frass.)

Vibrant debates are triggered by the evolvements of novel legislation pertainipigd nutrition in the course
of harmonised rules in the EU. Various associations heavily discuss newelgakdrcompost especially if
it comes to animal by-products, e.g.:

The European Sustainable Phosphorous Platform (ESPP) refers to animal-by produstsribsation for
compost /ABPs (e.g. raw manure) are used as inputs for a compost/digestate prndéessachieves CMC3/5
criteria but does NOT achieve theW Z+S E]o]e S]}vdpedlddinED 2623/1605) then the output

%o E} U S ~]X X Iu%}eS| [P ¢S5 «(E|o}}S[ VZ%ES pe Jv v hYbe@asd®]e]vP
sterilisation is not a listed post-processing for compost/digestate under the FPR CKMESRPP, 2024)

As regards compost, the ECN comments, for example, as follo&$:E o0 -piladuct infut material, like
catering waste, the EU Fertiliser Regulation recognises only the ABP trangarstatidard of 70° C for at
least 1 hour at a maximum particle size 12 mm, which is not suitable for comp@@ing 2024d)

Considering PFCs of the EU FPR, e.g., organic and organo-mineral fertiliserseregnied sn suitability for
compost of the project.
2.3.1.2. Biochar

The original version of the EU FPR ((EU)2019/1009) includes 11 CMCs. In the méanti@&CgTable 11)
were added by amendments of which D iOWCE}oCe]e Vv ' «](] S](ERU)BOX/ZEZB)0*
addressingiocharis of particular relevance for the RUSTICA project.

Determining the inpuf, the CMC 14 of the Regulation does not accept materials from mixed municipal waste
and refuses sewage sludge but provides exceptions if treatments (e.g., composting)ldcekpgor to the

76 in accordance with the Animal by-product Regulations

T as defined in Art. 9 of Regulation (EC) No 1069/2009

®Zpo ¢ }( (€ «» & o]Pv 8} 8Z}e Jf B (p Pev @JVUE]v]S]}v + “u vp® _hjovAX Cus  (
1S upes }u & fanufor derived products for uses outside the feed chafroor a biogas or a composting plaat from a_plant

(JE 8Z u vp( SPUE]VP }( }JEP v] ( ES]ORFRE20ZE <}]o Ju% E}A u v _

e (Jv Jv ESX ii }(Z Puo §]}v ~ <« E} ii06ITii6 v PE@E) o°]VA BIIVE 3E XS EE

80 Certain options for vegetable waste, processing residues from ralplevenergy production, separately collected biowaste without

animal by-products contents are listed.
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pyrolysis or gasification process. Furthermore, it is underlined that materialsX€and Cat. % 8 originally
covered by the Animal by-product Regulation can be takers } }uv s EOdpant of the Manufacturing
chain_ ] S E (EVW)2021/2088) in compliance with Art. 5(2) of the Regulation Animpaldauct
((EC)N01069/2009). As it is pointed out by the European Sustainable PramspRtatform (ESPP), this applies
just to raw manure and frass at the moment (ESPP, 2024). Other constraints aseolinpollutants and
contaminants (e.g., 6 mg/kg dry matter of P4 ((EU)2021/2088). As such, the stipulations of the EU FPR
deviate from the EBC Standard (EBC, 20ZRkgase view also section 2.2.1.5.)

Table 11 - CMCs added by amendments to the EU FPR (EU)2019/1009 thus far @49.07.20

Designation Legal source
12 PRECIPITATED PHOSPHATE SALTS AND DERIVATES ((EU)2021/2086)
13 THERMAL OXIDATION MATERIALS OR DERIVATES ((EU)2021/2087)
14 PYROLYSIS AND GASIFICATION MATERIALS ((EU)2021/2088)
15 RECOVERED HIGH PURITY MATERIALS ((EU)2022/1171)

Source: Amended EU FPR (EU) 2019/1009 and legal sources as mentioned in this Table 1

To abide by the requirements of CMC 14 of the EU FPR, a temperature of at FaGtfb8at least two seconds
has to be reached in the reactor for the thermo-chemical process under oxygen-licoitelitions towards the
} 1 S %opyBolYsis and gasification materialf EU)2021/2088).

As regards the amendment of the EU FPR, attention is drawn for manufacturers of CMC 14 gnaterial
((EU)2021/2088)p the obligations under the amended REACH Regulation ((EC)N0o1907R@a&k view also
section 2.2.1.5.)as laid down in CMC 1, point 2 ((EU)2019/1009) if itténdted to placebiocharas a CE-
marked fertilising product onto the market.

If it comes to selection of PFC for biochar, for example, PFC 3 Soil émf{Eiy)2019/1009) can be considered
since literature attests excellent soil conditioner properties (Yadav et al3)2@2biochar while PFC 3(A)
Organic Soil Improver imposes limits on heavy metal content (e.g., Pb 1Rg drg/matter) ((EU)2019/1009).

Finally, it needs to be stressed that CE-markingofochar also opens the avenue on enabling fulfillment of
A ov-of-A 3 €18 E] _ 1( A EEU)30E71009) %o 1 §
2.3.1.3. Insect biomass

RUSTICA includes insect cultivation in order to achieve ibssmossandfrassfor fertiliser purposes. In this
section, it is scrutinised how the former is reflected in the EU FPR ((EU)Q029/dnd legislation relating

thereto. dZ § @REsect'biomass }upo V}S§ § § C §Z uSZ}E Jv 8Z *%Z E& }(

by-products and fertilisers. However, as indicated beforferrestrial invertebrates &  &sed R ]

81 List of Category 2 Materials in Art. 9 (EC) No 1069/2009

82 Material Category 3Art. 10 (l) aquatic and terrestrial invertebrates other than species pathogehigntans or animals;

83 There are limits on the content defined in (EU 2023/1605) if used as a CE-marked fertiliser.

8 Sum of naphthalene, acenaphthylene, acenaphthene, fluoreneenafithrene, anthracene, fluoranthene, pyrene,
benzo[a]anthracene,  chrysene, benzo[b]fluoranthene, benzo[Kk]fluoranthendenzolalpyrene, indeno[1,2,3-cd]pyrene,
dibenzo[a,h]anthracene and benzo[ghi]perylene.

85 addresses precipitated phosphate salts obtained through precipitagan, from wastewater

86 addresses thermal oxidation and thermochemical convention

87 addresses"E }A E Z]PZ %uE]SC u 3 E] oU AZ] Z ] o5 bphat# jsalt, ~eledhtad solpladt, galcium
carbonate or calcium oxide, or mixtures therei _
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Regulation ((EC)N01069/2009). To be valoris « N& ES]o]e]vP WE} pu §_ v 1}E v
((EU)2019/1009), thendpoint in the manufacturing chaineeds to be accomplished for a derived product
((EC)N01069/2009) ((EU)N0142/2011) so that the rules governing anirpabdiyets then do no more apply
for this derived product or material.

Currently, theAnimal by-product Regulatiorteemselves do not include rules on the v %o } JferSinsect
biomass But the delegated act ((EU)2023/1605) defines the treatnfrnitsits Art. 4 End point for certain
organic fertilisers and soil improvétsonditional upon risk mitigation measurerovided that theinsect
biomassachieves the quality status ofa § P} EC i Dasd@irjedin Art. 10 of the Animal by-product
Regulation ((EC)N01069/2009) $Z 5] %o Lo%s(B ¥ * v "%STAYS 4] point 1.(cT} ((EU)2023/1605)
orthosefor*ZC E}oCe % E}S Jv_ -2 ESXR0aIILE6E)joas beXakehimto account.

Table 12 - Summary of treatments for processed proteins from Category 3 Matefdl No 142/2011

Prescriptions for size

. . Conditions (excerpt) in terms of temperature, duration and
Processing methods and reduction of ( Py P

pressure

particles

A. Processing method 1

- >50mm to <50mm E {17€ (}E& Hii u]vXU i &
(pressure sterilisation)

EME (JE HifA ulvX v Eifif (}E Hi

B. Processing method 2| >150 mm to <150 mm (JE HAI ulvX

Eiii€ (}JE& H6A ulvX v Eiilf (}E Hf

C. Processing method 3| >30 mm to <30 mm Hii u]vX

ABPinaves 0 A]3Z ( 8W Eiiif (}JE& H

D. Processing method 4| >30mm to <30 mm (JE Hii ulvX v EIifi€ (}E H6 ujv v

Z S]vP pu% } Rpdthénpvessed so that fat and wate
E. Processing method 5| >20 mm to <20 mm are removed from the proteinaceous § EJE@Iif (}E
ul]vX v EfiiE (}E& HOI u]JvX

F. Processing method 6| Not applicable to RUSTICA products

ANVC % E} ee]VP u 3Z} uUSZ}E]- C 3Z }Ju%d}®oBA|uP
been demonstrated by the operator to that authorifetd’”.”=.XP XU ] vS](] S]}v
potential risks, capacity of the methods to reduce hazards, sampling of the firchigiro
to proof compliance with defined microbiological standards over 30 days.

G. Processing method 7

Source: Own depiction based on Animal by-products Regufdig)) No 142/2011, Annex IV, Chapter Il

88 Production of such certain organic fertilisers and soil imp®weay only take place in plants with a permission as laid dowtmein
Animal by-product Regulation (EC No 1069/2009, Art. 24).

8dZ E & J(( E vd u v]vPe }( "YEP v] ( E$]o] u@®_ -pBoduttRegulhtidbaRd i tE EUIRPRZ V]
% Annex | (5.) of No 142/2011 (consolidated) (21.07.2024)

91 processed animal protein of Category 3 materials which fulélspecific requirements for processed animal protein set out in Chapter

I, Section 1, point A, point B(1) and (2), point B(3)(a) amd §oof Annex X to Regulation (EU)INoOI [ T111V _
2nrZC E}oCes % E}S ]vUséd pmteifderivadfrén}residues coming from the leather or tertlesiry, which fulfils the
specific requirements for hydrolysed protein set out in Chapter Il, Sectiom&D, of Annex X to Regulation (EU)Noi ITi{iV _

93 Including its amendments
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The derived products may reach 5% by volunfe u AEJupu ]J( §Z2 C & }lve] & e NEP V]
Ju% E}A E-_ erdpsdidt achieved X &£ % 3]}ve E u (}& 82 }vsS vsS }( *% ](]
or one tonne) if merely the end-user is addressed (Art. 4, point 2.) (EU)2053/160

Treatments for processed proteins can be summarised as depicted Tratile 12

In addition, Art. 4 of Regulation ((EU)2023/1605) mentlyydrolysed proteinsand describes the necessity to
fulfill the legal imposition, notably in Annex X, Chapter I, section it @i of the amended Regulation
((EU)N0142/2011).

N C EloCe  AAEEDES pladuced using a production process involving appropriate measures to minimise
contamination.” In addition, detailed requirements are revealed about hydrolysed proteing €ullpartly
derived from ruminants ((EU)No142/2011)). The Commission Expert Group on Feffilisthgts indicates
N%o@E} ee o (( 3]A 0oC pe C uvp( SUE E- Hie lis}of prpeesses SompnsesihtelV
alia enzymatic hydrolysis, thermo-baric hydrolysis, heat treatment ambtoltyermal hydrolysis (CIRCABC,
2024).

But A v $Z}uPZ 8Z " v % }]b$ mehns of( {EU)2023/1605% } % 0} C e -alghes v

% E} In &ccopdance with the EU FPR ((EU)2019/1a09)) * E]A % &} p §_ v« §} 0]<S
CMC 10 (EC, 2024i). Attime of writing, on§/] %o uo S]}ve }v " %o (E }are dnsetued intdthe dedicated

Table in CMC 10 ((EU)2024/1682).

2.3.1.4. Insect frass

In 2021, insecfrass has become legally defined in the EU by Regulation (EU)2021/1925 agnéEdin No
142/2011 as follows:

frass_ U Ve u ] £ &xcEmeh(s derived from farmed insects, the feeding substrate, partsmédar
insects, dead eggs and with a content of dead farmed insects of not more #%an Bolume and not more than
39 Jv A ]RE¥2021/1925) ((EU)N0142/2011).

The Regulation (EU)2021/1925 also amends Annex Xl of the Animal by-productgi&®e@il)l No 142/2011

and requires inter alia fdrass ‘a heat treatment process of at least 70° C for at least 60 minutes and thky sh

have been subjected to reduction in spore-forming bacteria and toximatmn, where they are identified as a
relevant hazard ((EU)2021/1925) ((EU)N0o142/201MW E} <+ _ (i@ported by the Commmission Expert

Group on Fertilising Products as well, and as it is emphasised, a new categoiisdtireseen by Article 9 of

~ *E} {i006171110 AZ]o -BAEY} 0B o}vP 8} S P}YEC T DS E]lo vUSZu:
animal nutrition purposes (CIRCABC, 2024).

Regardless on the planned route to the markets in the EU - either harmonied or nmoifiaed: the
aforementioned rules apply to insedtass More recently addressing the EU FPR, the delegated act
(EU)2023/1605 refers to these treatments as well (Art. 3, dvif v %}]vS v « §} (v  (}& ™
fertilisers and soil improvers((EU)2023/1605). But at time of writing,(E <« _ ]¢ v}S Jve &S o Ne§
% E} p S_1v D il }(((E@)2019/R00D)Y.

2.3.1.5. NPK concentrate

The electrodialysis technology to separate contents of ionic mixtures (CAP solutder)use in the RUSTICA
project leads to arinorganic bio-based nutrient concentratavailable in a liquid form. Contingent to the
substrate, the process has shown extremely high conversion rates of almost 100%de@ogshe contents of
nutrients in feedstocks, it is important that minimum contents of fertilising picid as defined in legislation
can be met.
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Dealing with CMC of the new EU FPR, the frstgMC vv & // AJoo 3§ Z }v [+ C J( Jv}EP v
be classified and aligned to such a category.

But looking at CMC 1: VIRGIN MATERIAL SUBSTANCES AND MIXTURES, the category dopassot enco
waste as defined by the WFR008/98/EC). At the same time, substances or mixtures which have ceased to
be waste under national measures transposing Art. 6 of the WFD either formed from a prétarsust are
excluded as well. Furthermore, CMC 1 does not cover animal by-productieaweld products in the meaning

of ((EC)N01069/2009). By-produttas defined by the WFD (2008/98/EC) even do not fall under CMC 1
((EU)2019/1009). However, it could not be detected that CMC 1 completfises materials which are
prepared from by-products (in the meaning of the WFD) serving as their precuksense, the type of
feedstock and the definition of the output (e.g., main product or by-product)beildecisive if CMC 1 will be
verified on its suitability for RUSTIRRK concentratdrom electrodialysis.

In pursuing to find a PFC fIPK concentratge.g., PFC 1 including liquid inorganic fertilisers ((EU)2019/1009)
can be examined on its provisions about nutrient contents and limits on pollutants.

2.3.1.6. Microbhial biomass

As mentioned above, to exploit the full potential from the CAP solutiorplfant supply, RUSTICA promotes
several valorisation routesMlicrobial protein aimed to be deployed as a slow acting sustainable fertiliser
directly supplying nutrients is one of these RUSTICA core basic products and building blocks (ROEJICA,

To date, the EU FPR incorporates micro-organisms which are subject to proceshiyigdpypr freeze-drying in
CMC 7. The list compris@zotobacterspp.,Mycorrhizal fungi, Rhizobiuspp.and Azospirillunspp. and these
types are exclusively permitted to PFC 6(A): MICROBIAL PLANT BIOSTIMULANManihgmew)2019/1009).

In the preamble of the EU FPR, it is referred to micororganisms at several timeisy, Bagitals 21, 22 and 59
while in the latter it is written down that the European Commission should get the permissianldpt
Delegated Acts to design an exhaustive repository on microorganisms permitted foarReéd fertilisers
((EU)2019/1009). To the best knowledge of the author, RUSTICA microbiah proi@iobiota and processes
relating thereto are not yet included in the scope of the EU FPR. UWindkeew EU FPR, regional/national rules
are more favorable in this subject at the moment (AVECOM, 20@legse view also section 2.3.2.)

If microbial proteinwill be further evaluated concerning an allocation to a PFC, organic fertilisers represented
in PFC 1 would be of particular interest in the future (AVECOM, 2021).

2.3.1.7. Blends

Consequently, the RUSTICA research strives for combining the six basic products by mekisgiblogks to
accomplish effective and sustainable supply to plants. These building blocks are mixed byatepbnifiogy
appropriate to generate materials to be applied for tests in posts, greenhouses and fields.

There are numeroublendsdeveloped in RUSTICA and for the purpose of this D3.13, a few examples of the list
of the compositions (in % by weight) are presentedatle 13.

% 1n CMC 1, the amended EU FPR excludes also nutrient salts (e.g., ammonium salt) recovevadte@s defined in the Art. 3
WEFD.

95 which have ceased to be waste under national measures transposing Art. 6 of theODG/B8ZEC.

% |n CMC 1, the amended EU FPR excludes also precipitated phosporousesaiia), dixidation materials, and pyrolysis and
gasification materials or their derivatives which are by-products or recovered froite was
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Table 13 - Examples of formulae for blending - compositions in w/w%

‘ Building Block Formula 1 ’ Formula 2 ‘ Formula 3 ‘ Formula 4 ‘ Formula 5 ’ Formula 6
Compost 75 75 70 0 30 50
Biochar 10 10 20 60 30 0
Microbial Protein 5 5 0 15 15 0
Insectfrass 5 0 0 15 15 25
Insect protein 0 10 0 0 0 25
Mineral Concentrate 5 0 10 10 10 0

Source: RUSTICA, Daan Kuiper (Cropeye) (Kuiper, 2024)

If it is envisaged to commercialise them under the rules of the EU FPR, each of tirgthliddks needs to
comply with the provisions laid down, e.g., for CMC and PFC. As such, in particmataRBanvolving compost,
biochar and mineral concentrate and Formula 6 containing compost¢tifisass and -protein may be further
investigated on feedstocks under use, treatment methods, and properties oftbduct if one or more

Component Material Categori¥san be met ((EU)2019/1009) ((EU)2023/1605).

Depending on the specific description of the EU FPR, a PFC may encompattamome CMC. Thus, for
example, a PFC Organic Fertiliser may include more than one of the buildicis provided that all
requirements of the EU FPR can be fulfilled ((EU)2019/1009).

But in case, more than one of the PFCs 1 to 7 shall be addressed by an EU FErtikikiog PFC 7 FERTILISING
PRODUCBLENDSome into playThe blending’shallnot change the nature of each component EU fertilising

ee ooy WS @}uﬁ o \VZ

Component Fertilising Product of thkend. There are no doubts that an EU declaration of conformity is needed

product_ v

UlveSE §

for the blend ((EU)2019/1009).

2.3.2. National and regional rules in the RUSTICA test case regions (EU and Colombia)

AtZ}uPZ $Z v A h &WZ ]

97 At time of writing, rules for compost, biochar of the amended EU FPR are of particular relevaheséoformulae and additional

} E

\Y

Alsz

treatments may be requested before CE-marking can be achieved.
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ctatihgPrules diféetly apgplying to each Member State, and CE-
marked fertilisers have to be fully in line with the Regulation: there is space fonahtad regional law under
the premise of placing onto the market undérv}-Z Eu}v]e
2021). Therefore, national and regional regulatory aspects of RUSTICA buiddikgydnd blends focused on
testcase locations in the EU were comprehensively investigated in the RUSTBQROSTICA, 2022) and will
be further elucidated in this section of D3.13. Besides, legislation amygmverning RUSTICA results relating
to the testcase region Valle del Cauca in Colombia will be discussed. The test regiondareddispigure 7.
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Figure 7 - RUSTICA test case locations for investigations on nationayemhréaw

Source: Own depiction based on RUSTICA GA

As already indicateqPlease view also section 2.2.1.6cpompostplays a crucial role BUwaste management
and fertiliser production (RUSTICA, 2021), while aside from the new EU FPR ((EOI2)Xflality schemes
are determined at the very national or regional level. Moreover, voluntary selseaine established to bolster
marketing of compost either under the rules of waste- or fertiliser legislatioa position between of both
areas (Saveyn & Eder, 2014) (RUSTICA, 2022)atbeuntriesCompostis also well established in Colombian
fertiliser legislation.

Aside from the new EU FPR ((EU)2019/1009) and voluntary certification schemess &BfPlease view also
section 2.3.1.2,) Biochar Quality Mandate (BQM), and International Biochar Initiative (IBI-BS), some EU
countries have already established national legal frameworks@char(Garcia, Alves, Rijo, Lourinho, & Nobre,
2022) (Meyer et al., 2017) (RUSTICA, 2022).

Albeit not marketed under the regime of a CE-mark: considerisgct biomasdor fertiliser purposes in the
EU leads to the amended Animal by-products Regulation (EC) No 1069200Q&U) No 142/2011. If the

]J}u e« (00 pv E N 3 PPEQC 3D SIE} o -« §} E Av 8§} 8Z SE 3Su v
protein and hydrolysed protein®lease view also section 2.3.1.3 prganic fertilisers and soil improvétsvill

% E} M e E]A % E} P SeX Kv §Z }83Z E Z Y]U38v Giouwv yM(" S(UGE

Z1lv_ « & M]E (JE EJA % EEP)R0EN1009)ZIA notlautbimarcally apply to all of the
national legal sources governing fertilisers under non-harmonised systeBld aountries ((EC)N01069/2009)
((EU)N0142/2011).

As pointed out prior to this section, EU Regulation 2021/1925 amending thea®egulEU) No 142/2011
introduces rules on treatments, such as one hour in 70 degree Celsius which are mandaitesgdbfrassin

the EU countries. Regardless, if CE-marked or other fertilisers from derived products under a national/regional
regime are manufactured, the rule has to be respected ((EU)2021/1@2&hase view also section 2.3.1.4.)
Details on legal criteria guiding the usefraissfor fertilisers are also published by IPIFF (IPIFF, 2024b).

TheNPK concentrates a bio-based inorganic fertiliser in RUSTICA is generated by including cloveldgies
on electrodialysis. Studying national legislation in the EU reveals that rule®anic fertilisers are very
different and often strongly relate to certain manufacturing practices and processes, as it inecaiow.

RUSTICA extensively studiairobial protein for fertiliser purposes. Thus, challenges and opportunities in
national/regional legal compendia are briefly debated in this section

The development of fertilisdolends and their demonstration by means of application tests are a crucial part
of RUSTICA. A huge variety of sbielmdsand mixtures are evolved in the course of the research of the project
(Excerpt in Table 13Each single building block and the blend itself needs to be legallyreagtiof the blend
shall be marketed under the corresponding legal regime of a country or region.

98 Defining rules including those for terrestrial and aquatic invertebrates
99 Organic fertilisers and soil improver in the meaning of EC No 1069/2009 is differentdefthiéons in the new EU FPR 2019/1009.
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2.3.2.1. Spain and Almeria

In Spainand the testcase ilmeria the National Royal Decree 506/2013 of 28th June presents, for instance,

in Annex I/Group 2° an Organic nitrogen fertiliser of plant origin agt@}o] % &} pu § } § v C S&E
with or without mixture, of organic plant matter requiringan NvS vS }( S o S 19Thé&SpanshX _
Decree further refers in Annex IV to biodegradable organic w&tesbe studied if waste is intended to be
deployed in the context of fertilisers (RoyalDecree506/2013).

The new EU FPR ((EU)2019/1009) has been implemented into national lemmiggwthe RUSTICA test case
Almeriaas well. Whereas at the moment, a specific referendaidchar could not be detected in the amended
Royal Decree 506/2013 (RoyalDecree506/2013), biochar is strongly promoésddyyiations (e.g., AVEBIOM,
Biochar Initiatives Platform Spain (BIPS) (AVEBIOM, 202@iim.

Screening the amended national Royal Decree 506/2018p@in E eppoSe Jv e}u- » V]Jul@EP v]
fertilisers, single or mixed in Annex |, Group 2 (RoyalDecree506/2013) which, aamulgto the test region

Almeria. The amended Real Decree 528/2012 (RealDecree1528/2012) implements the EUb&rimoducts
Regulations irspainand includes treatment rules f@rocessed protein@andcomposting e.g., of Category 3
Material?X d} $Z S IviAo P }(8Z WSZ}EU v} *% ihsgcthiomass]}ymayv $Z 3§
detected in both Decrees.

ConcerningSpainand Almeria, unambiguously the aforementioned EU Regulation ((EU)2021/1925sywipli

one has to treat and usieass Annex |, Group 2 of the amended Royal Fertiliser Decree 506/2013 deals with a
variety of organic fertilisers of animal origin, such@slid product obtained by animals” excrement treatment,
A15Z}pus u]lv EWith rdgard Xinsect frass no explicit indications could be identified in the legal source
(RoyalDecree506/2013) f@painat present.

In Spain and for AlmeriaAnnex | of the Royal Decree includes a range of inorganic fegtiicers while Annex
Il encompasses organo-mineral ones. Aside from required contents of macro- or mi@ots,tdetails on
declaration and labelling need to be met (RoyalDecree506/2013).

A certain progress on listing stipulations as regan@isoorganismsan be noticed for th&panishHRoyal Decree
on fertilisers (RoyalDecree506/2013) and the test redibmeria. In Annex |, Group 4, the amended legal source

}vS Jve "e% ] 0 %o @®&} MU Se_ ]Jv op JvP <}u uljwle 3§J]¢v-0XR XU (E}U &P o]
amino acids (e.g., Arginin) in section 4.3. The amended Decree further presentsth kgtagial products from
microorganismsu [voC JvA}oA]vP uC }E & ZAjicrobid pote®z Fu@ uv}s C 3§ Jv( EE
the consolidated Decree (RoyalDecree506/2013) (RUSTICA, 2022).

"% 1(] lv ] S]}ve }blehdsh” di/uo v}Ss ] v8](] 1v 8Z v §]}vo o A }uuv’
Spain and Almeria. Depending on e.g., the individual components, the process and the compessition
stipulations on organic or organo-mineral fertilisers may be examined on theiaraevor theblend.

2.3.2.2. Belgium and Flanders

With view onBelgium for the RegiorFlanders the National Royal Decree on trade of fertilisers and soll
improvers classifiesompostas a soil improve{RoyalDecree28January2013), and a derogé#tiés necessary
for a compost which is not listed under™ % Eu]SS$S %{REBTICA » 2022). Flanders Vlarema is an
important legal source if waste is considered for fertilisers (Vlaremal7thFebruagyZit2generaFlemish
rules on quality oEompostare laid down at OVAM (OVAM, 2024).

100 Organic Fertilisers, Section 2.1 Nitrogen

101 Relating to the European List of Waste and including e.g., certain wastes freultagei

102 Category 3 Material is defined in the EC No 1069/2009 and includes rules for terrestrighrates.
103 To be decided by the regional authority enabling trade and use of thadertil
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If in Flandersa placement on the market for a (fertiliser-)product is envisaged under natiomhreagional

conditions as long as the fertiliser is not listed in Annex | of thgaRdecree from 2013
(RoyalDecree28January2013)Baelgium a derogation is needed. Concernioigchar, at time of writing, five
authorisation numbers (EM 340.A to EM 340.E) and four valid authorisations could be édamtifier the key
A}JE « ~( E5]o]s E+_ Vv " ]} @HETOWEBW\20245K t

In Flanders the rules on the aforementioned EU stipulations for animal by-peted((EC)N01069/2009) have
to be met if a derogation is requested fimsect biomasstargeting fertiliser purposes under the National Royal
Decree (RoyalDecree28January2013Bé@lgium But no additional provisions to EU law are laid down for
treatments of animal by-products as regards insect biomass in Flanders (DeNorre, 2022) (RAORZ)CA

A website dedicated to insects, operated by the Agency for Agriculture and Fishery anid bwaable in
Flanders.Following the publication, a derogation can be obtaindchgsshall be placed on the market and the
requirements are fulfilled (Vlanderen, 2024). Currently, one type of frass could lowelied if the search term
Alve § ]e Jve ES ]Jv8} §Z W,zdKt W Mix€d GgaNmmineral sqisingprover based on
insect frass (PHYTOWEB, 2024b).

Dealing with inorganic liquid fertilisers Flandersmeans, first of all, to have a look on the natioBalgium
Royal Decree (RoyalDecree28January2013) which includes e.g., informatiach@raducts and hydroponic
agriculture. If theNPK concentratds derived from waste, a derogation is neededrianders(DeNorre, 2022)
(RUSTICA, 2022).

Due to the successful RUSTICA researElaimders microbial proteinobtained a permission to be used in the
BelgiumregionFlandersfor test purposes and application to crops for fertiliser purposes. Furthermore, there
is a certain optimism, that such an option could be extended to applicabbnscrobial protein beyond of
RUSTICA testing (AVECOM, 2024b).

Bearing in mind thatlandersalready permitted products with microbial protein for test purposes, and
derogations were given e.g., to insect frass, the future developmemtmimersandBelgiumwill influence the
exploitation and impact foblends prepared from RUSTICA building blocks.

2.3.2.3. ltaly and Friuli-Venezia Giulia

National legal sources aompostin Italy covering the regiofriuli-Venezia Giuliare laid down in Legislative
Decree 152/2006 (Decretol52, 2006) relevant if e.g., waste serves as an iaferiain Decree 75/2010
comprises detailed rules on types and propertiesdompost The definitions include, for instance maximum
contents of pollutants (Decreto75, 2010). Regional settings Fduli-Venezia Giuliadetermine e.g.,
requirements of waste management and facilities (LeggeRegionale-n.34, 2017) (RUSTCA, 202

Among the EU Member Statdgaly is at the forefront in introducing national legal options loinchar which

apply to the RUSTICA business cassiini-Venezia GiuliaBiocharand its quality aspects as a soil conditioner
are legally enshrined in the Decree 75/2010 (Decreto75, 2010) amended Isteviadi Decree 22 from 2015
(Min.Decret022/2015X (}&E Z E} o ucC biotRaw_& ]S« 20+ §} ES](] X
voluntary certification schemes are available for biochar which are awarded by ICHA$beiazione Italiana
Biochar (ICHAR, 2024) (ICHAR, 2020) (RUSTICARG2) 8).
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Figure 8 - Logo of the Italian Biochar Association (ICHAR)
Source: (ICHAR, 2024)

The implementation of the EU law on animal by-products ((EC)No1069/&09No0142/2011) including those
for processed proteins is laid down, e.g. in the amended Decree 75/20k@lyn(Decreto75, 2010), and
Guidelines on this EU legislation are officially established for Italian Regebanding Friuli-Venezia Giulia

(RUSTICA, 2022). Dedicated national@®r P]}v o0 0 P 0 ¢}uE -engect BidmaSs EGud Vv}S$S
identified thus far.

Apart from the EU legislation dictating rulesfaass intaly andFriuli-Venezia Giulias an EU country or region
respectively, the Decree 75/2010 has been updated (Decreto75, 20A@ss ] (]Jv ]Jv vv A& iXii
could be translated as follows* Y} EP v] <}]o Ju% E}A & } § ]v (E}u A & u vse }(
and insects, dried manure. Manure and dung, composted animal wastadiimg manure and composted

u v u E (GoKoreProtette, 2023).

Specific rules ohio-based compound liquid fertilisecould not be detected iftaly and the test region&riuli-
Venezia Giuliawhile certain minimum standards for inorganic fertilisers in a lidardh are determined in
Decree 75/2010 (Decreto75, 2010).

Even though microorganisms are addressettatian law on fertilisers which applies to the case stituli-
Venezia Giuliahitherto no explicit rule omicrobial protein or microbial biomassould be recognised in the
legal source Decree 75 from 2010 (Decreto75, 2010).

In Friuli-Venezia GiuliandItaly, the amended legal act Decree 75/2010 comprises e.g., organic and organo-
mineral fertilisers (Annex 1). Nonetheless, the deploymeROSTICA blendseeds a thorough assessment of
legal criteria relating to for example, input and its origin, processes, nu@ments, destination (e.g., type of
crop) and contaminants are crucial elements in such an assessment.

2.3.2.4. France and Pays de la Loire

As regards legislation on fertilisersknanceandPays de la LoireArt. L.255-12 the Code rural et de la péche
maritime refers to waste-based fertilisers. The national legal act (CodeRural, 20ZBtasdilso conditions of
an end-of-waste status of fertilisers asdet SZ } o[ VA]JE}vV u-4-8) (CalickNy, 2004 i
More recently, obligations on waste and composting, in particular for houdshahd businesses were
established in France (EURONEWS, 2024). Toquageoston the market inFrance,a range of standards is
available (e.g., NF-U42001 as a mandatory norm if used for fertilisers). Standards aratethbad defined
by ANPEA (Association Nationale Professionnelle des Engrais et Amendements) BN FERTRQRK)Pand
AFNOR (AFNOR, 2024) (RUSTICA, 2022). Mandatory fertiliser standards can twe foeridt of LegiFrance
(Legifrance, 2024).

For Pays de la Loiren France $Z § @&achar_ ~ ]} Z E }ve ] (1v ]Jv > P]&E v (}¢
environment sector (Légifrance, 2024). Furthermore, as already stated, the EBC is an important instrument for
marketingbiochar under non-harmonised rules in the EU. Currently, five companies are fisted-rancein

the EBC repository (EBC, 2024a). As it is published by Carbon (émthier may be purchased just from
organisations certified under the EBCrrance(CarbonCentric, 2024).
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Like the other RUSTICA test regions in theF&als de la Loirand Franceare subject to the EU Regulations on
derived products stemming from animal by-products encompassing invertebrate€ategory 3 material. In
France Arrété du 9 avril 2018 implements the EU legal settings e.g., foupirmgl compost from such inputs.
If just national markets are addressed, tailored rules are set. There could no special stigutatimsect
biomassbe disclosed in the legal compendium on animal by-products in France (Arreteédu9/)ril201

As for each country in the EU, the hygiene standards for frass need to be abidedysg ide la Loirand France
At time of writing, five entries } po ] v3](] v E~ A pv E §Zand tieAjdsE reéqrEvas
N&Z "IEKs _  § 1GANSES] RDa4).

The Code Rural, in particular chapter V, provides the essential base for fediisgrHrance If an inorganic
liquid compound macronutrient fertiliser (NPK-Concentrate) will be placed on the market under non-
harmonised rules iPays de la Loirethe Code Rural is at the forefront. On the other hand, marketing in
accordance with a standard published by AFNOR (RUSTICA, 2022) can be vedfieid-fuased inorganic
RUSTICAutrient concentrateas well.

In France the amended Code Rural incorporates biostimulants and, thus, enables its use in @msPa&gs de
la Loire.Conversely, fertiliser law Irancedoes not explicitly refer tanicrobial proteinat present (CodeRural,
2024).

With regard to the broad spectrum of RUSTHIZnds the availability of a market authorisation needs to be
investigated for each composition Rays de la Loirand Francethus far. Considering standards, it pertains to
the constituents of the blends if e.g., organic or organo-mineral fertilisers come into play.

2.3.2.5. Colombia and Valle del Cauca

As it is highlighted in the report RUSTICA D3.6 (RUSTICAfi28283in categories including organic fertilisers
as one of them are defined in the National Technical Norm NTC 1927 (NTCDA) &l specified in Norm
NTC 5167 fo€olombiaand, as such, fovalle del CaucaAccording to NTC 5167, requirements on quality are
set forcompostas an organic fertiliser including but not limited to organic carbon, #dtabntent, and limits
for contaminants (e.g., heavy metals) which have to be ensured and declared (NTC5167(2Q@#Q)nbia,a
registration process is necessary for manufacturers and products (RUSTICA, 2022).

Biocharis an emerging sector Dolombiaand Valle del Cauca registration as a fertiliser and soil conditioner
under NTC 1927/2001 (NTC1927(2001)) would become necessary if a marketitg @aturs (CIAT, 2024).

In Colombia and Valle del Cauci insect biomasswill be marketed and used for fertiliser purposes, NTC
1927/2001 (NTC1927(2001)) would need to be considered (CIAT, 2024).

In case of application dfassas a fertiliser irColombiaand the RUSTICA test case locat#alle del Caucaa
registration in ICA would be requested. In contrary, if used as a raw material input, a regissatoimequired
(CIAT, 2024).

It is not planned to deploPK concentratdrom RUSTICA Valle del Cauca, Colombiand hitherto, specific
rules on bio-based NPK concentrate are not laid down. But, for example ntemtenutrients which have to
be met by a fertiliser are defined in Res. 150/2003 (Res.ICA150(2003)) (CIAT, 2024).

Microorganismsare an important component of fertiliser products@olombiaand Valle del Caucawith view
on the types of microbiota, living organisms more indirectly influesn@tant nutrition are at the forefront
instead of those directly delivering nutrients to the plant (Res. 68370/2020greas, regulatory provisions
address biostimulants, biofertilisers and microbial fertilisers in Colombiagcaled legal rules omicrobial
protein or -biomasscould not be identified (Res.68370(2020)) (CIAT, 2024) (RUSTICA, 2022).
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In ColombiaandValle del Caucélendsare also called organo-mineral fertilisers, and the same rules as for
each ingredient apply for the final produbtend (CIAT, 2024). In NTC 1927, stipulations on organic-fertilisers
as one of five main categories are written down as a national norm (NTC1927(2001)).

2.3.3. Organic agriculture in the EU and Colombia

According to the Food and Agriculture Organization of the United Nations (&&@njcagriculture is practiced
in 188 countries, the farmland under the premiseoofanic cultivation exceeds 96 million ha worldwide and
involves more than 4.5 million farmers. In 2022, global revenues @rganicfood and beverages were nearly
135 billion EUR (FAO, 2024).

In the EU, 9.1% of the agriculture land were cultivated under the rulesgaiic farming which means 14.8
million ha in 2020. Strong efforts are made in the EU to reach a shat&®@{Rlease view also section 5.)
Organicproduction in the EU is subject to legally defined minimum standards whickcanginised in this
setting and debated below (EC, 2023b).

Alternatives to conventional agricultural methods are of high relevanéiombia as well. Therefore, recent
developments in this sector are pointed out in this D3.13 report as well.
2.3.3.1. Legal provisions in the EU and its Member States

Today, a set of legally binding sources dictates the scopegahicproduction in the EU, of which Regulation
EU 2018/848 is commonly v} 3§ e §Z N ¢(EU)2(EL8/848). If it comes to RUSTICA and its research,
S Z Implementing act EU 2021/1165 reveals more details on materials for providing enifriand soil
improving purposes ((EU)2021/1165).

Table 14 - Important indications on RUSTICA building blocks in organic production

Building block and

Important indications derived from EU 2021/1165, Annex

blends
Compost Mixture of vegetable material (composted or fermented)
Biochar Biochar as a soil conditioner - pyrolysis product made from various plant mat&rials
Insect protein Z (E&v 8} "ZC E}oCe % E}S Jve_ }( Vv]u @ }E]P]JvU us
Insect frass Dejecta of worms (vermicompost) and insect frass-substrate mixture

NPK-Concentrate | Inorganic micronutrient fertiliser&®

Microbial protein Use of preparations of micro-organistfs

Blends No explicit]v ] 8]}ve }v §Z § (&nd ¢ombimwations of building blocks

Source: (EU) 2021/1165, Annex Il (modified) ((EU)2021/1165)

104 Treatments are limited to Annex | of (EU) 2021/1165, limits on contaminants acgoodigU) FPR 2019/1009

105 hut no NPK concentrate since (EU) 2018/848 prohibits the use of mineral mifiggés on contaminants as laid down in the (EU)
FPR 2019/1009

106 |n accordance with point 1.9.6 of Part | of Annex Il to Regulation (EU) 2018/84B,umderpins the possibility of preparations of
microorganisms for the purpose of soil improvement and nutrient availability; bupaoific indications on microbial protein
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As it is mentioned in RUSTICA D3.2 (RUSTICA, 2021), for fertilisers, gmheoscdnd nutrients in organic
production the requirements of the new and amended EU FPR ((EU)2019/10a®a@relevant. Furthermore,
the rules of the EU Animal by-product Regulations have to be fulfilledhbyproducts concerned
((EU)2021/1165). Regulation EU 2021/1165 is amended inter aliaefyladion (EU) 2023/2229 which
introduces conditions on composted or fermented biowaste and refers to the WHRB/IBIEC

((EU)2023/2229).

Some main indications on the RUSTICA building blocks are displaysduleari4

In the context oforganic production, EU legislation enables certain applications and opportunitiesrfarsél

all of the RUSTICA building blocks while at the same time restrictions and limitationsadeeto inputs,

SE 3Su v3e Vv }v3 u]v v3eX "% Blehds% @ pd]e s Iv]AvE](] U ups v A
the individual case.

As the aforementioned EU law aorganic agriculture is set by means of regulations, the contents are
compulsory for countries throughout the EU. National legislation can sugplethe EU law but it has to be at
least at the level of the EU standard. An in-depth study on national regulatory measubesEftJ countries
including the test regions was conducted in RUSTICA Deliverable D3.6 (RUSTICA, 2022).

In Spain the standard UNE 142500:2017 delivers the stipulations for inputsganics,such as fertilisers,
additives and growing substrates including e.g., rules on insect excreta and camgpdsii facilitate the
implementation, guidelines are published by the Government of Andalusia applitaAlmeria as well
(RUSTICA, 2022) (MinistryofAgriculture, 2024) (JuntadeAndalucia, 2024).

There is no official extra labelling on bioproducts frorganic production in theBelgiumregionFlanders EU
rules are implemented. But iflanders,additional rules are laid down, for example, on advertising. Such
advertising may be not misleading and the®eu ~ ]} _ Jv §Z }viSerkdods(ndt &tdatically mean
that it corresponds t@rganicproduction (RUSTICA, 2022) (Flanders-Dep.-of-Agriculture, 2024).

Organic production ittaly andFriuli-Venezia Giuligs legally incorporated into the Decree 75/2010 (Decreto75,
2010) (RUSTICA, 2022). A comprehensive platform serving detaitgaiicsis operated by SINAB (Sistema
d'informazione Nazionale sull'Agricoltura Biologica) including Euatichal legal settings and developments.
The portal displays, for instance, the National Action Plan on Organic Prod2@24r2026 iritaly. In addition,
SINAB informs on regional legal activitiesFiuli-Venezia Giuliale.g., educational measures amganic
production) (SINAB, 2024).

Unlike the EU countries and test locations mentioned abéwrence Z « 3 o0]<Z v §]}v 0o 0}P]
AGRICULTURE BIOLOGIQEIgure 9)representingorganicfarming and products. The logo may be just used
together with the EU label on organic agriculture (Ministeredel'Agriculture, 2023) (RUST22A, 20

AGRICULTURE
BIOLOGIQUE

Figure 9 - French and EU logo on organic agriculture

Source: Ministére de I'Agriculture et d'Alimentation (Ministeredel'Agriculture, 2023)

Aside from the Ministry of Agriculture, INAO, tReench/v+8]3usS E S]}v o et de[lakJEdliEE]gives
extensive information on requirements ofganicfarming inFranceandPays de la LoireAs it is outlined by
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INAO, there is no exhaustive list of trade products available for the use in the degedertilisers or soil
improvers inorganicproduction (INAO, 2024).

2.3.3.2. Alternatives and organic farming in Colombia

In Colombia,strong efforts are made on establishing agroecoldplle del Caucas recognised as a pioneer

with Ordinance No. 656 of 11th June 2024. Especially small holders can benefihéssndevelopments and

as a target, it is envisaged to establish a numBgr io 6 ~ 1}( S} E] «_ (}E 8§ Zthis CaldgnbianC &E-
region (CIAT, 2024).

Organicproduction and its high-level environmental standards suit well into the newegmnTo be marketed

under the alternative organic agricultural schemé&wmlombia v }0}P] o0 % @&} p ScertBc&tion S]}v /
ecologica is necessary (RUSTICA, 2022).AdlembianGovernment promotes the merits ofganicfarming

and precisely dictates the requirements of this certification (GOV.CO, 2024b). As itriedepoD3.6, Res.
199/2016 (Res.199(2016)) describes the materials permitted to be deglag fertilisers for this type of
farming, including but not limited to compost, solid and liquid manure, and tredézthénted or composted)

organic household waste (RUSTICA, 2022).
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3. RUSTICA - the legal environment on fertiliser application

Products developed in the RUSTICA project are not only tested at laboratorgdat gilot and field level. The
tests on their efficacy and effect on plants take place across Europe and beyond. While in Europe ageide ran
of legally binding sources determines tapplication of products for fertiliser and soil enhancement purposes
(RUSTICA, 2021), agronomic engineers are available to consult on deployment ofipiioh materials in
Colombia (RUSTICA, 2022).

3.1. Common Agricultural Policy

Since theCommon Agricultural Policys the overarching and pivotal legal instrument of the agricultural sector
in the entire EU which has a significant impact on bio-based fertilisers and their use, a separatendpis
important legally binding compendium including also natid®AP Strategic Plai€SPs) has been prepared in
the RUSTICA project (RUSTICA, 2023).

At the EU level, the following Regulations build the current fundament o€tivamon Agricultural Policy
(Table 15)

Table 15 - Fundamental legal sources of the EU Common AgriculturalZ2@8»2027

Legal Source Explanation

(EVU) 2021/2115 providing the framework for national CAP strategic plans, and repe&igulations (EU
1305/2013 and (EU) 1307/2013;

(EVU) 2021/2116 comprising the rules for the financing, management and monitoring of tHe, @Ad repealing
Regulation (EU) 1306/2013

(EV) 2021/2117 amending the following Regulations:

(EU) 1308/2013 on the common organisation of the agricultural markets

- (EU) No 1151/2012 on quality schemes for agricultural products

- (EU) No 251/2014 on geographical indications for aromatised wine products

- (EU) No 228/2013 laying down measures for agriculture in the outermost region
the EU

Source: European Commission (EC, 2024a)

A number of 10 key objectives is formulated for the period 2023 to 2@#¢ch are broadly addressed by the
RUSTICA activities. For examf@igategic Objective (SO) No 5 environmental’‘€a(EC, 2024b)

RUSTICA and its research on soil improvement are dedicated to the protectiors afffortant natural
resource, and the development of fertilising products aims not only to optpfaait nutrition but also plant
support which can be further evaluated on the requirements of the CAP (RUSTICA, 2023).

With view on application of fertilisers, environmental and climate sustainabiktyamprehensively addressed
by the Common Agricultural PolicyConsidering”® }v ]13]}v_o0}3@ A]vm®andatory instrument to be
fulfilled if direct payments will be made to farms, nine GAECs (Good lagrédt@and environmental condition
standard for agricultural areas) and 11 SMREStatutory management rules) are established. GAEC 4, for
example, sets limits on fertiliser application along water courses. SMR 1 calstiol diffuse sources of

107 Short version of SO, the exact and long version is laid down in (EU) 2021/2115
108 Including SMRs may be related to the national transposition of the EU Directives
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pollution by phosphates in accordance with the Water Framework Directive while SMR2s the protection
of waters against pollution caused by nitrates from agricultural sourcesar@ance with the Nitrate Directive.
Conservation of wild birds falls under SMR 3. SMR 4 refers to the prote¢tm@tural habitats and of wild flora
and fauna (RUSTICA, 2023).

As a voluntary scheme to meetveA]E}vu vS o v oJu SE 43 ¥ uEeamd)various areas of
actions are part of the Regulation (EU) 2021/2115. Art. 31 includes a reference to nudridrgsil, for instance
in 4.(d), "% & A v3]}v }( <}]o PE $]}vU e«}]ont @& sdil} @Ertity}and dfurteddEritA
uv P uvs v <}]o(RUBTITA, 2023) ((EU)2021/2115) which is an essential goal of RUSTICA.

The implementation of the aforementioned EU law by means of CSPs in EU countrREANCA test case
locations deviates clearly from one state/region to another.Sjpain an additional GAEC 10 on nutrient
management is imposed, ariecoschemesomprise measures on agroecology and carbon farntitenders
%o WS ]V %00 00 }( 8Z ii "DZe ]Jv O VP % ZB Ao y&E]|Jve } (v %slEyeaatnD} v
fertilisers. The nine GAECs and fatzoschemeare established iftaly while it is related to sustainable use
and management of nutrients in the wider context of the Italian CSP as well. One lwasth&mesupporting
inter alia transition to agroecology and the nine GAECs are decidadrice(RUSTICA, 2023).

3.2. Law on water and related acts

Protection ofwater is also subject to the Common Agricultural Policy, as it is includeéxéonple, in the
Enhanced Conditionalif§f (RUSTICA, 2023). Nonetheless, protectiowatier is separately debated in this
section.

As the primary and main law ferater protection, the Water Framework Directive 2000/60/EC sets horizontal
rules on the protection of surface- and groundwater (2000/60/EC). Aaliteiady pointed out in RUSTICA D3.2
(RUSTICA, 2021) and D3.6 (RUSTICA, 2022), it is linked to a range of Et$.lega?(22, a proposal was
adopted by the Commission (EC, 2022a) to revise the list of polluan)00/60/EC and the Implementing
Directive 2008/105/EC (2008/105/EC), respectively (EU, 2024a) .

From the RUSTICA and agricultural perspective, the Nitrates directive 91/676/EETpalsly related to the
Water Framework Directive, is very critical since dictating precise instructionfertitiser application
(91/676/EEC). Main pillars of the Nitrates Directive can be described at a glancews:foll

Designation of Nitrate Vulnerable Zones (NVZ)

Introducing voluntary Codes of Good Agricultural Practice
Prescribing mandatory Action Programmes within NVZs

Limiting the amount of nitrogen from manure in NVZs (EC, 2024d)

X X X X

EU countries need to define NVZs (e.g., areas of land that drain into pollateds) or designate the entire
country as a NVZ. Considering RUSTICA test cases in the EU and NVZ: BelgiuntcearadeFcampletely
declared as a NVZ, while for those in Italy and Spain some areas are identified (RUSTICA, 2022).

Farmers are obligated to join Action Programmes if they are situated MVah All test regions and farmers
falling into a NVZ have to follow Action Programmes including limited periods on nitrogdéisdegpplication
and may not exceed an annual application of livestock manure (correspondii@(okg nitrogen/ha)
(91/676/EEC). No derogation on the RUSTICA test regions is currently in force (EC, 2024d) .

109 ¢.g., Indications on Water Framework Directive and Nitrate Directive
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Currently, the Nitrates Directive (91/676/EEC) is under evaluation, and tbgd&anm Commission has launched
a public consultation on this legal source (EC, 2024d).

3.3. New rules on soil

Soil builds not only an important basis for manifold agricultural and fpomtluction activities, it represents
also a vital resource for a multitude of economic and environmental matterthig end, European Union takes
strong efforts to maintain health and to accomplish high quality forsitls In particular, policies are
established in the EU which will be further deliberatedéction fourof this D3.13.

More recently, a proposal has been adopted by the European Commissibra dawmaking procedure
(2023/0232(COD) is going on concerning a DirectiveadiMonitoring and Resilience (Soil Monitoring Law) in
July 2023 (COM/2023/416). The proposal defis@sas follows:

NZe}]o[ BZveS}% o0 C & }( §Z ESZ[+ EpeS *]5p e landsshirface Sithich isE } |
composed of mineral particles, organic matter, water, air anddivorganisms/ (COM/2023/416) and
formulates measures as illustratedfigure 10:

"monitoring and
assessment of soil health

"sustainable soil
management"

o)
©
i
<
—~
™
N
o
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N—r
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O

== "contaminated sites"

Figure 10 - Main measures of the Proposal of Soil Monitoring Law (COM(2023)416)
Source: Proposal of the Directive COM(2023)416) (Art. 1, point 2 a, b, ¢)

As it is laid down, Member States have to deféod districts and a monitoring framework thereto, as well as
sustainable management practices. Subsequently, measures need to be implemented at the national level
entirely on the managedoilswith respect to the sustainableoil management principles defined in Annex IlI

of the proposal considering types, use and conditiosaf. From the RUSTICA perspective, point (e) is of
specific interest:

~"AZ v ( E3]o]l §]}ensire ddafiaiipn td the needs of the plant and trees at the given locatibiman
the given period, and to the condition of soil and prioritizeutar solutions that enrickz }EP v] }vs v§
(COM/2023/416)

Undoubtedly, the proposal (COM/2023/416) promotes circular systersfiad the organic content isoils.
RUSTICA research develops and demonstrates a wide variety of solutions to serve itt@metand, as such,
contributes predominantly to this principle ebil management.

Specific management will be also required to contaminated soils by the proposal 2028Y416).
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3.4. Biodiversity and natural habitats

About one fifth of the EU land area and approximately 10% of the semdiBU countries are protected by the
Natura Network covering 27,000 sites in the Union (EC, 2024g). Even though tHededations (92/43/EEC)
and (2009/147/EC) do not explicitly impose direct commands onisersd (EC, 2024g), conservation of flora
and fauna affects agricultural activities and has at least a more indirect impafarming in these areas
(RUSTICA, 2021). Following the EU interactive map, Natura 2000 sites are estabififafdhie four RUSTICA
test regions in the EU, and as such are of particular relevance for the projecteowo, protection of
biodiversity is addressed in EU policiéBlease view also section four.)

3.5. Various emissions and agriculture

RUSTICA strives for environmentally friendly solution favorable to the climateoatidbuting to decline the
volume ofemissions while emissions on air related to legal aspects on agriculture are examitigd gection.

3.5.1. GHG emissions

As already highlighted isection 2.1.5, enormous endeavors are undertaken to fight agaf®@stG emissions
and to mitigate climate change in the EU and worldwide. In terms of agriculhe&SR (EU)2018/842 including
provisions for certain output ((EU)2018/842) and tegulation(EU) 2018/84Dn the inclusion of greenhouse
gas emissions and removals from land use, land use change and foresitey 2030 climate and energy
framework (LULUCFeed to be predominantly assessed on their effects for applications targeting plant
nourishment and soil improvement ((EU)2018/841).

/v JE v A]S8Z 3Z % p o] 3]}v }( $Z the@mp¥Wagement wiidroplgndUgrassland,
wetlands, forests, settlements, as well as changes in land use iglaffbrestation (i.e., planting trees),
deforestation, or draining of peatlandare subject to the land use sector (EC, 2024c). Art. 2(c) of the LULUCF
((EU)2018/841) includesnanaged croplandwhich is relevant for RUSTICA research

Table 16 - LULUCF - Targeted value of the greenhouse gas net rebyolzblountries in 2030

Targeted value of the greenhouse gas net removals

EU country (CQ equivalent) in 2030, 2020 submission (LULUCF)
Belgium -1,352 kt
France -34,046 kt
Italy -35,758 kt
Spain -43,635 kt

Source: Regulation (EU) 2023/839 amending Regulation (EU) 2018/841 ((EU)2023/839)

The original version of the LULUCF from 2018 containsthee@ “v}]$ _ Epupo A Zih& amissiens

} v}s & E u}A osU o0 po § e §Z epu }( 3}3 o inah-EYloountry - \&EJ§ o E
from 2021-2025 ((EU)2018/841) (RUSTICA, 2021). Evaluating the amendmer@2@rth2 EU target (}E v $
greenhouse gas removals shall be 310 million tonnes pé@Q@valent as a sum of the values of the greenhouse
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gas net emissions and removals by Member States intP0F(EU)2023/839). The targets for the Member
States where the RUSTICA EU test case are located, are ins€réddari 6.

Comparing the entire amount of targeted reduction of the LULUCF sector in the EU with the figiineTable
16, around one third of this target needs to be contributed by the ¢daa where the RUSTICA test regions are
set.

3.5.2. Emission and air quality

Aside from GH@missions,orders on decrease of oth@missionsare legally prescribed, too. Obligations on
anthropogenic atmospheric emissidisof sulphur dioxide (SQ) nitrogen oxides (N} non-methane volatile
organic compounds (NMVOC), ammonia{Nithd fine particulate matter (PM) are defined for the EU and its
Member States by Directive ((EU)2016/2284).

The Directive ((EU)2016/2284) which was amended in 2023 commands thanalatio pollution control
programmes are developed, adopted and implemented. It further requires monitoringr@palrting of
pollutants, emissions and their impacts ((EU)2016/2284).

Concerning ammoniamissions,the Directive encompasses details on farming practices and fertilisers (e.g.,
prohibition on ammonium carbonate and replacement of urea) ((EU)20B8/R&hich are examined in detail
in RUSTICA D3.2 (RUSTICA, 2021).

Reduction targets on the anthropogenic atmospheigissionsat the EU level are incorporated into the legal
analysis of the RUSTICA D3.2 report as well (RUSTICA, 2021). National aetiaotida targets also explored

in scientific literature (Giannakis, Kushta, Bruggeman, & Lelieveld, 2019) (Jardser &B20) and compared
with 2005, are laid down in Annex Il of the Directive ((EU)20B3IR2Those targets relevant for the RUSTICA
test case locations are shownTiable 17.

Table 17 - RUSTICA test case locations in the EU: national reduction fargetsnonia

Reduction target for any year

Belgium France
From 2020 to 2029 2% 4% 5% 3%
From 2030 13% 13% 16% 16%

Source: Directive (EU) 2016/2284, Annex II, Table B (Excerpt) ((EU)2016/2284)

RUSTICA research evolves and demonstrates fertiliser blends aimed to environnfieetally crop nutrition

and abatement ofemissionsfrom agriculture towards combating climate change and its drawbacks. To this
end, the project conducts and evaluates comprehensive tests of the novel matarithisir effect about plants

and soil.

110 %set out in column D of Annex lla, and shall be based on the average of its grseghs inventory data for the years 2016, 2017
and 2018 as submitted in 2020 ~~ he TiTi1070*
111 Of which some are also GHG emissions
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4. RUSTICA - the context of EU priorities, strategies and other policies

Whereas thi$3.13 Outlook on future legislative aspects for RUSTICA nutrientmyiasly focuses on legally
binding sources, to identify cornerstones and routes implying futuresleiye aspects, it is indispensable to
ponder on current and actual policies in the EU and beyond.

4.1. EU - fundamental rules and political aspects

4.1.1. Priorities of the EU and the European Commission

Prior to a start of a new legislative five-year-period, the European dquemiesented by the Governors of the
Member States) designs and decides the offjgiadrities as theStrategic Agendaf the EU (EU, 2024c). Based
on these priorities and contributions from the European Parliament, the European Commis$ioesdhe
priorities for the Mandate relating to the period mentioned here before (EU, 2024b).

4.1.1.1. Priorities in the period 2019-2024

Sixpriorities were defined by the European Commission for 2019-2024 of which the European [(Brakas
the Growth Strategy (COM(2019)640; EU, 2024b) is the most prominent and at the samearam®pnt for
the RUSTICA project. The efforts on achieving sustainable products for plant suppbjl amhancement by
means of local circular business models are fully in accordance with the objexfte/gs, o net GHG emissions
in 2050 _ v detoupling economic growth from resource udeC, 2021c).

To implement the Green Deal, a wide range of concrete measures, such as developingneoppte and
promoting Strategiesand Action Planshas been decided by the European Commission (EC, 2024f) (RUSTICA,
2021). With regard to RUSTIC®{rategies Action Plans and other policy instrumerds environment,
agriculture and fertilisers are screened in this D3.13 Outlook in termstheycan be addressed by the project

or affect it, respectively(Please view also section 4.1.2.)

4.1.1.2. Priorities in the period 2024-2029

At time of writing, elections for the new EU legislative five-year-period 229 were just completed, and the
European citizen await the appointment of the European Commissioners for the peri@@26F2029.
Therefore, it is briefly referred to the new Euiorities which are already put in place by the European Council.
The three main headlines are illustratedrigure 11.

EU Priorities 2024-29

|
[ | 1

A free and A strong and A prosperous and
democratic Europe secure Europe competitive Europe

Figure 11 - EU Priorities 2024-2029

Source: European Council (EuropeanCouncil, 2024)

Under the first Priority’A free and democratic Europst is encompassed, for instancé$Z Zupo }( v A

‘brotecting free and pluralistic media>Caobperation with transatlantic partners and the NATO v metit-

based enlargement process E ]v op ]JvS§ E 0] ]Jv §$2 SEIVWE][}IE]IEN pE]

RUSTICA, its business models and impact, predominantly can align to the thiity PYio % G} % E}pue Vv
Ju% 3]3]A pa¥erig e.g.,’a sustainable and resilient agricdipt & o <« ardd} (Be_promotion of
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an “‘environment conducive to innovation and businefisuropeanCouncil, 2024f which the latter is of
particular relevance for RUSTICA.

4.1.2. EU Strategies, Action Plans and further policies

By virtue of the scope and scale of the RUSTICA project, aside from the more interr@iiemald policies
(section 1), a set of EU policies related to environment, agriculture anddersilare reflected in this section.

4.1.2.1. Circular Economy Action Plan and nutrient management

Originally established in 2014, ti@&rcular Economystrategy (COM(2014)398), which was comprehensively
examined in RUSTICA D3.2 (RUSTICA, 2021), opens new perspectives how Europe deonbartediter and
consequent use of its resources.

In 2020, the newCircular Economy Action Plawas adopted by the European Commission (COM/2020/98)
(RUSTICA, 202X) & E}u 3Z | +«CA%W@®} pn § A oofithePlgnc(}} U A 8§ E v oub@s] vse
that around 20% of food is wasted or lost in the EU and announces a targ&ioirwaste reduction in
accordance with theSDGY2 An Integrated Nutrient Management Plan is prospected, striving forem
sustainability in the application of nutrients and fostering the markets for entsi gained from recovery
(COM/2020/98).

RUSTICA does not only tackle the problem of food waste but also sustainable applafatiutrients by
offering valorisation routes for leftovers and side streams in order to dgvebvel innovative fertiliser blends.

4.1.2.2. Farm to Fork Strategy, biofertilisers and organic production

TheFarm to Fork Strategyf the EU is one of the key strategies of the Green Deal and is, together with the
Action Plan for the development of organic production, thoroughly investigat#ukicourse of RUSTICA and
its research (COM/2020/381; RUSTICA, 2021).

Taking into account sustainable food production, the strategy draws attention to advanced ri@adiesfifor
manufacturing of e.g., bio-fertilisers and implies new perspectives by means of a chicutzased economy
which are hitherto not fully exploited by the farming sector. But the strategy aatescalso an abatement of
50% of nutrient losses and a general reduction of fertiliser application by 20% (COM/2020/381)

AnOrganic Action Plamas been developed to boost organic farming and uplift its share to 25% of agricultural
area in the EU by means of promotion, financial support and concrete actions fanicsgto decrease
environmental and climate impact (COM(2021)141).

By developing and advertising bio-based fertilisers, RUSTICA is in lirberdtinategy and, considering the
great variety of the project output, the project even validates products to be verifiedganic farming.

4.1.2.3. Biodiversity Strategy for 2030 and protection of land

Another key strategy of the Green Deal Action Plan isEheBiodiversity Strategy for 203@vhich was
thoroughly studied in RUSTICA legal analysis (RUSTICA, 2021). It envisagesanwbtediast 30% of the

hov @ E v H 119 }( 8Z - E C u Vi by (203 APshard G 26%Afdr organic
farming is underpinned by this strategy (COM/2020/380).

From five 4main drivers of biodiversity losslescribed by the strategy, overexploitation and pollution are
important points (COM/2020/380) (RUSTICA, 2021). RUSTICA adverts altermatimessto mineral fertilisers

112 (SDG) 12.3 requires thitod wasteis reduced by 50% by 2030. Please view also section 2.1.1 Food waste.
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and could help to accomplish applyiftgalanced fertilisation and sustainable nutrient managemeas
requested by the strategy.

4.1.2.4. Soil Strategy for 2030 and reduction of nutrient losses

In the vision for soil by 2050 of th&U Soil Strategy for 2030* dtJ) soil ecosystems are in healthy condition

and are thus more resilient, which will require very decisive changes det@adeXAmong the medium-term

}i 8]A < }( $Z <ReéHuce mugiehtfosses by at least 508®OM(2021)699) ]E S0C E o § « §
activities of the RUSTICA project dealing with innovative fertiliser blends to decrease nutsestitosoil.

Soilis seen as key solution for many challenges (Panagos et al., 2022), atrdtingy encourages recycling of
organic matter, for example, compost and agricultural residues. Aftéatsaitreatment it can be used as
organic fertiliser, contributing to reconstruct depleted soil carbon pools, an@ecdwater retention capacity

and soil structure. This way, closing of the nutrient and carbon cycle can be achieved (CONM@021)6

RUSTICA recycling technologies provide an ideal solution to fulfill the reguitemf transforming organic
matter for uplifting soils quality(Please view also section 3.3 on the Proposal on a Soil Monitorawg) L

4.1.2.5. Updated Bioeconomy Strategy and bio-based products

TheEU Bioeconomy Strategyestablished already in 2012 (COM(2012)60), was updated in 2Qk@nects

land and marine ecosystems and the services they delfaéprimary production sectors that use and produce
biological resources (agriculture, forestry, fisheries and aqtuae)j and all economic and industrial sectors
that use biological resources and processes to prod(C®M(2018)673) (RUSTICA, 2021) (Wiedemann, Hiessl,
& Rusu, 2020()Figure 12)

Bio-based :

Figure 12 - Main outputs defined in the EU Bioeconomy Strategy
Source: Own depiction based on EU Bioeconomy Strategy Update (COM(2018)673)

In this respect, RUSTICA and its produttg-} - ( €5]o]s E+_ 8}5S o0oC (]S ]Jvs} sz v
Bioeconomy Strategy

In the Progress Report from 2022, three key messages explaBideeonomy EspeciallyBioeconomy policies
should be built on all sustainability dimensions: (1) managemedahdfand biological resources within ecologic
boundaries; (2) sustainable value chains and consumption; and @)fagciess and just transitiqieC, 2022b)
can be seen as particularly relevant for the efforts of the RUSTICA project on sustainabilityrapdats i

4.1.2.6. Communication: Ensuring availability and affordability of fertilisers - recycling of wastestreams

In 2022, the European Commission launche@anmmunicationdedicated to conditions and availability of
fertilisers. As one of the measures on the promotiorfefilisers, an improved access to orgaffétilisers and
nutrients from recycled waste streams, particularly in regions with less deployment offetitisers, is set
(COM(2020)590).

In addition, it is referred to the Common Agricultural Policy and the substitufiommeralfertilisers by organic
fertilisers (Garske, Heyl, & Ekardt, 2024) from e.g., biological treatments provided that they tgger more
nutrient losses than those products currently under use (COM(2020)590).
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Moreover, the Communication votes for the extension of nutrient recycling frogartc waste to renewable
bio-basedfertilising products in line with the Farm to Fork Strategy. On the other hand, the legal source
emphasises the facilitation éértiliser trade (COM(2020)590).

RUSTICA and its circular bio-based products from regional value chains and busithesssoit well into the
content of the Communication.

4.2 Colombia - recent policies on agriculture and the environment

According to recent publications, in Colombieeform on agriculture(reforma agraria) has been decided and
the government started the debate with the milk and rice sectors. Furthermore, internatiolaboacdtion is
decided and will occur at this occasion. The reform aims to aggregate regiona aeeédo match different
economic and social requirements. At time of writing, the government (Ministry of Agriculture) esnplut
for a national reform by visiting the departments while CAUCA was visited as the first rggfaV.CO, 2024c).

As it is underlined in previous sectio(Blease view also section 2.3.3.) agroecoloigycomprehensively

investigated in Colombia and leads to new opportunities in the rarahs by developing biofactories and
producing bio-based products and fertilisers for farming purposes imgubdut not limited to organic

production (CIAT, 2024).
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5. Conclusions and Policy Recommendations

ThisD3.13 Outlook on legal aspects for RUSTICA nutrient cygriesntrates on legally binding sources and
their alterations during the lifetime of the project, as well as results from monitorisgudsing and evaluating
RUSTICA research activities relating thereto. A reference is also made to fundamental pahedsd and in
Colombia by including even latest signals and publications into this RUSTICA report.

To ramp up RUSTICA circular business models based on regional valuenctir@rtsl and worldwide, solid
and reliable legal frameworks favourable to novel systems on plant nutritiorsaihéertility are necessary.

Supranational agreements, such as the Basel Convention and the UNFCCC, pave the way fobaljeaktgo
on protection of the environment, valorisation of waste and mitigation of cleratange. In pursuing progress
in these subjects, the RUSTICA project represented in the EU and in Colombia explomsssbhatugh novel
approaches on plant, and especially on crop supply.

The vital relationship between the EU and the Andean State leads inter alia to intensifegabrations in
various areas, such as research and trade while long-term effects of the Trade Agreemenmg@lso
fertilisers would need a separate study and is not in the scope of this RUSTICA D3.13omanker, it needs

to be stressed that coherent and reliable rules on trade within the EU countries and between the Btirdnd T
Countries can help to avoid adverse trade practices.

Dealing with circular nutrient cycles draws attention to the kind of feedstock, iténogigd quality. If the

el *SE 5 ( 00+ ]v3} 83Z o P o 3 P}YEC }("A 8 UB% EVEZIV-EMm A]
the EU and elsewhere on the planét;, "~A 8 & Sue_ ]+ Z] A (}Eend«fiwiastd gtediaZ hU
need to be met before re-entering into the economic cycle and uaig resource or product can occur. As
indicated in this report, missing end-of-waste criteria are also relevantdsearch activities in RUSTICA.
Therefore, establishing harmonized rules for end-of-waste in the EU and spasitfigciions facilitating
research and innovation including but not limited to sampling aadgport for would represent an important

step forward to closed and environmentally friendly valorisation of waste fromatmefood chain. In this
respect, the policy makers are recommended to comprehensively define end-of-waste critericEl-flegel.

The EU legislation prescribes also requirements for by-products to be fulfiledrither use shall take place.
To overwind these challenges, a thorough study of the legal frameworks omdhadual situation of the
intended feedstock is indispensable if novel value chains like those of RUSTII®& sktablished. RUSTICA
partners and stakeholders are willing to share their insights to accomplish the optimaladifiiftproducts.

Converting leftovers from the agri-food sectors by fermentation processesygigs@nd electrodialysis in the

EU automatically leads to the REACH Regulation and its comprehensive provisions on oegasithtither
commitments. Insect farming and stipulations on feed in the EU is bound to onlégrmed animals while
composting, particularly depending on the input, is accompanied by legislaign, on waste, chemicals
(REACH), and animal by-products. The RUSTICA Consortiums accumulates a strong exgbese
technologies and the project can support their application in terms of twoalign with legal requirements. On

the other hand, specific legal incentives in REACH favoring organic substances for fertilisers demived fro
circular processes could accelerate their launch onto the market.

Albeit the new EU FPR 2019/1009 does not yet cover the entire spectrum of bio-baseerfertlisl of waste

criteria are established for certain circular materials by reaching the CE-mark and currerignesihRUSTICA
developments and combinations of compost, biochar, and nutrient concentrate. To daat,dietates on
insect-based products for plants and sofls <pJE]JvP Vv * v %}]vS }( §$Z uareufainiys@&|vP Z
for composting if marketed under the harmonised legal scheme in the EU dikdassions of experts reveal
opinions favouring other (direct) uses. Deployment of microorganismseady integrated into the EU FPR,
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but with a focus on biostimulants at present. Moreover, with regardtiende . W %0 v JvP }v riedt }u %o}
materials and its categories (CMCs), as well as envisaged product function(s) of the RUST$CithdIRBBF

may either ( oo Jvs} §Z ~"W& 0 & ES]odrhoP TW & YoopuvS S@ veedr% }( SZ "~ vV %o]
u vp( SuE]JvP Z Jv_ (JE Jve 8 u 8 E] o =+ "e3 v 23v h §WE}AMSOU SVE
placement onto the market of RUSTICA results on farmed insects. Collaboration among reseswodiacand

sharing of best practices to policy makers are important instruments available to support this process.

National/regional law in the EU covers compost under a waste or a pradgehe or both. In Colombia,

categories on fertilisers are precisely designed and inputs on compost imglugicroorganisms are set.
Legislation on the use of biochar is established in Italy, while in Flandersamnask for a derogation. Using
insect biomass and frass for organic fertilisers and soil improvers in thglditber States has to be in
compliance with the EU Animal by-product regulations. For example, five frasscpsae already listed in

France. Spanish law defines inorganic fertilisers broadly, but indicates exact ruleaste-based products.

Microbial protein has gotten a permission for RUSTICA test purposes in Flanadeoslying a significant

progress in these matters. Even though there was significant progress for circulaefiexiih national/regional

legislation in the EU, more standardized rules between Member States could facili@tacceptance of

innovations like those of RUSTICA.

Law on organic production in the EU points out deployment and restrictmieempost, biochar, and frass.
Conditions are laid down on the use of inorganic micronutrients wdhéldicated instructions on microbial
protein and insect protein for fertilisers as expressed by RUSTICA could naatheddeected in the legal acts
determining organic farming in the EU. In Colombia, products yieldeddrganic farming can be just marketed
if they are certified and additional rules apply to their trade. Although there is a clear advancemtm ose
of circular fertilisers in legislation on organic production in the EU, specificqtimmof these products with
proven safety by policy makers could help to boost their adoption in organic farming.

Since the project includes demonstration of its output, legislation affecting the capipln of the products
resulting from RUSTICA value chains is analysed in this Deliverable D3 4R &&rst of all, the Common
Agricultural Policy creates the framework encouraging the use of sustainable a+izhd®d fertilisers by
coupling payments and subsidies to protection of the environment, such asticoradity and ecoschemes, in
the EU. Law on decreasing emissions to water and air, e.g., Nitrate Directiv&Jab€E, also significantly
affects distributing fertilisers on farmland while areas protected for biodiveisigose additional duties. The
results of RUSTICA are evaluated in terms of their sustainability and represent important datfdvgsolicy
makers. In Colombia, agricultural experts advise farms on the applicatpmodicts for plant nutrition which
can also be used as an important channel for RUSTICA evolvements.

Undoubtedly, the European Green Deal as the first priority of the European Coomfigsn 2019 to 2024, is
the enabler for innovations towards protection of climate and environment ag #ne boosted by the RUSTICA
project. Policies and strategies, suchFasm-to-ForkCircular EconomyBioeconomySoiland Biodiversity are
launched with an emphasis on reduction of food and nutrient losses, transposing ussliggges into valuable
resources by safeguarding biodiversity, while exploring and harnessing bio-basedtsradd biofertilisers in
the EU and beyond. RUSTICA pursues to align with the strategies, but therd égadtdbstacles in more
detail, e.qg., for insect materials, as mentioned before.

At the same time, in Colombia an agricultural reform has been initiated and sémoakgavors are made on
investigations for agroecology aimed at benefitting farmers and rural arease 8ia reform also addresses
the Cauca-Region, there is an opportunity for drawing attention to RUSTICA in this context.

More recently, the priorities of the EU are published for 2024 to 2029, and RUSTICA results péiigular,
contributions to acompetitive and prosperous Europg strengthening a proper, sustainable and resilient
agriculture.
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