BOOK OF GOOD EXAMPLES:
BIOCIRCULAR SOLUTIONS FOR SMEs

From By-products to New Business Opportunities




CONTENT

INErOAUCLION. .. e e e e e 2
CASE SEUAICS ..ttt ettt e e e 3
A.Hemp Stem Material into BI0COMPOSILES........eiueieiiiiii e 4
B.From Vineyard to Value: A Circular Economy Case Study on Prosecco By-Products.......... 5
C.Beyond the Core: Circular Economy Applications for Radicchio Leaves......................... 6
D.Utilisation of Agricultural and Food Residues for Yellow Mealworm Farming and

PO S I, ..ttt ettt e e 7
E.Agri-food Waste Bioconversion into Animal Feed, Fuel or Other Products...................... 8
F.Upgrading a By-Product: Regional Collaboration for Food-Grade Pumpkin Seed Meal........ 9
G.Utilisation of Apple Residues for Pet Food Production.................coooiiiiiiiiiiiiinninn, 10
H.Apple Pomace for Pectin and Animal Feed Production..................c.ocooiiiii 11
I.Corn Cobs into Granulates for Different Application.............coooveiiiiiiiiiiiiiiiiiiiiii, 12
J.Integrating Regional Hemp into Circular Furniture and Textile Production..................... 13
From by-products to business OpPOrtUNItIES. ... ..o.uutiniiriitit it iiee e aaeans 14

COOPERATION IS CENTRAL Page 1



INTRODUCTION

Biocircularity offers SMEs a practical way to turn underused biological resources into new products, savings
and business opportunities. Instead of treating agricultural and food residues as waste, businesses can
explore how they can be reused as inputs for new products, materials, feed, energy or other applications.

The TeBiCE project demonstrates this approach through pilot actions across European regions, involving
agriculture, food processing, bio-based materials and other sectors. The examples show that biocircular

innovation does not always require major investment: it can begin with better use of existing resources,
adapted equipment, a new partnership or a small-scale pilot.

HOW TO USE THIS BOOK

This publication is designed as a practical source of inspiration for SMEs. Each case study highlights:

CHALLENGE - What problem or unused resource was identified?
SOLUTION - What was tested or implemented?
BENEFITS - What value or improvement was achieved?
LESSONS - What can other SMEs learn?

SCALABILITY - Could the approach be adapted elsewhere?

The examples are not solutions to copy directly. They are starting points for identifying ideas that can be
adapted to your own resources, capabilities and market.

Start with what you have, connect with the right partners, test what works and build from
there.

Hemp field from Rottal Hanf Ltd., Germany
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CASE STUDIES

Showcasing Biocircular Innovation Across Regions

This chapter presents a curated collection of 10 pilot actions implemented across 8 TeBiCE regions from 6
countries (Austria, Germany, lItaly, Poland, Slovakia, Slovenia), capturing real-world applications of
biocircular principles in the agri-food and bioeconomy sectors.

Each case study fiche follows a standard template to ensure comparability and clarity. These fiches
document not just what was done, but why it mattered—highlighting context-specific challenges,
innovative solutions, measurable impacts, and key insights for future replication.

Q 10 BIOCIRCULAR SOLUTIONS IN ACTION TeBiCE

\ Turning agricultural and food by-products into value across Europe Temoral biorefineria

for circular economy

o (2] (3] (4] (5] 6] (7] (8] (9] (1)

Hemp Stem From Vineyard Radicchio Yellow Mealworm Agri-food Waste Upgrading a Apple Residues Apple Pomace Corn Cobs into Integrating
Material into to Value: By-products into Farming and Bioconversion By-Product: for Pet Food for Pectin and Granulates for Regional Hemp
i i i il into Animal Feed, Food-Grade Production Animal Feed Different into Circular
5 By i e Fuel or Other Pumpkin Seed i icati and
Slovakia Italy (Valdobbiadene) taly (Veneto) and Mazury) Products Meal jtaly (Southilyel) Slovenia Slovenia Pr:::tl‘:lt?on
Poland (Kujawsko- Austria
Pomorskie) (Southeast Styria)

Austria & Germany

REGION w
@ Hemp stems pe pomace, icchi i d i Pumpkin seed Apple pomace Apple pomace Corn cobs Hemp fibers
(outer fibers, stems, lees, and processing food residues residues and press cake and processing (from juice (after grain (from regional
RESOURCE// shives, hurd) tartaric residues residues (for insect feed) biomass residues production) harvest) cultivation)
BY-PRODUCT
Mobile decortication Mapping and Fractioning and Optimization of feed Mapping biomass Regional cooperation Pre-treatment Drying for animal Adapted harvesting, Partnership between
{@} and processing into assessment; focus extraction of substrates, rearing availability and and use of shared and conversion feed; extraction drying and hemp processor
fibers, shives and  on lees for biostimulants  bioactive compounds  and drying processes; properties; infrastructure for into functional of pectin for food granulation for feed, and sustainable
SOLUTION microparticles; and nutraceutical for food, pet food, use of scientific identification of pressing, milling, ingredients for applications bedding, bioenergy manufacturer;
IMPLEMENTED production of ingredients cosmetics and support suitable technologies sieving and pet food and other uses material testing and
biocomposite nutraceuticals and applications packaging product integration
materials
New materials for Up to 90 t/year of Low-value residues Higher productivity Press cake upgraded New pet food Two value pathways: Efficient collection Regional hemp
qu][| construction and lees and 48 t/year transformed into and efficiency; better to food-grade meal; ingredients created; accessible feed and processing; integrated into
of pomace/stems functional use of local residues; opportunities for higher value and seasonal residues application and new markets for furniture and
Ki""';ﬁlgs from the winery ingredients; new new source of biogas, fertiliser, new food markets turned into stable higher-value pectin better il products;
valorised; high- markets accessed circular protein feed and other accessed and valuable production use of corn reduced reliance on
value applications products materials by-products imported materials
identified
Local processing Systematic mapping Perishable residues Step-by-step Reliable data and Regional i c Cascade use Collecting and Partnerships and
a and SME cooperation and testing reveal can become optimization with stakeholder and shared facilities partnerships and cooperation processing together local materials
can turn an high-value potential valuable when technical and cooperation are help SMEs access and proper increase the makes a bulky strengthen circular
MAIN LESSON underused resource in winery matched with the scientific support essential starting higher-value markets processing unlock ‘economic and by-product supply chains and
into higher-value by-products, right applications improves insect points for circular without high value from i value ically viable. inabili
materials. and partners. farming performance. value chains. individual investment, perishable residues. of apple pomace.

::’?SFSI-T?JIING r N RESOURCE EFFICIENCY m ECONOMIC VALUE @ ©  LOCALDEVELOPMENT ENVIRONMENTAL IMPACT \ COLLABORATION / RESILIENCE

BIOCIRCULAR { Better use of local € Newproducts, costsavings (SO Stronger regional value Y v o s &‘ N s researchers and O More resilient businesses
bomass ondbyproducs. @ @ andaddiional income ™ chains and new jobs. and reduced use of virgin %S partners innovate and and communities in the

SOLUTIONS streams. resources. succeed together. face of future challenges.

Small steps. Local resources.

ng partnerships. Biocircularity turns challenges into opportunities.

Use these case studies as a toolbox for practical innovation and a testament to how small steps, rooted in
place-based action, can drive systemic change.
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Hemp Stem Material into Biocomposites

Industrial hemp is primarily cultivated for
seed in southern Slovakia, while its stems
remain an underused resource despite their
potential for higher-value applications. The
pilot explored how local processing and
cooperation between growers and SMEs can
transform hemp stems into fibres, shives and
biocomposite materials for construction and
furniture, creating a short regional value
chain based on circular bioeconomy
principles.

b CASE STUDY

< FROM HEMP STEMS TO
HIGH-VALUE BIOCOMPOSITES 4

. Creating Local Circular Value Chains in Southern Slovakia

g SOUTHERN SLOVAKIA | MIXED PRODUCTION & PROCESSING

PRODUCTS

B

BIOMASS ) CIRCULAR

g \ @ o STRATEGY REPLICATION

procidm b Biocomposites T Locierocesing L2 2.8 ¢ ¢

underused) & {baitis; coreiniction jy Sfus-plant N HIGH POTENTIAL
& materials, furniture) utilisation

- YR = i s Lt L
@ THEMPACT

e

A THE cHALLENGE @ oursoLuTion

® Low value of hemp stems @ Mobile decorticator enables

Higher income

after seed harvest processing close to farms
® Nolocal processing @ Separation into fibres @ Lesswaste
facilties » and hemp shives *
Lower transport

L)

@ Cooperation in the
Hemp Cluster

© High transport costs
for bulky biomass

emissions

9,9 e
® Fragmented SME @ Partnerships with SMEs, fan Ruraljobs
cooperation municipalities and builders O Shvogicrsin
® Limited systemic support @ Short local value chains T economy

for circular bioeconomy retain value in the region

THE CIRCULAR VALUE CHAIN
N Faaas /28 O\
4
1$*»“M*Wﬂm - B
HEMP. SEED STEMS AFTER LOCAL BIOCOMPOSITES
CULTIVATION HARVEST HARVEST n:cumuﬂon MANUFACTURING  FOR CONSTRUCTION

& FURNITURE

HEMP

SHIVES

Jo MORE VALUE % LESS WASTE  #3h LOCALJOBS (5} STRONGER REGION

KEY PRODUCTS
‘(‘L ABOUT THE INITIATIVE

‘The Hemp Cooperative demonstrates how hemp

into high-value materials through local processing.
cooperation and innovation.

Hemp flint boards.

Hemp fibres

Refurbished Charlie & Co. decorticator

afl RESULTS & IMPACT

VALUE CREATION

Processing increases the value
of hemp biomass by up to 4 times.

RAW HEMP STEMS

3-4x

HIGHER VALUE

PROCESSED FIBRES
& HEMP SHIVES

A LS
€400-600/t

BENEFITS FOR SMES

) 33 A4 TAL 23 SOCIAL
Higher i Zero-waste Rural employment
p«h«s’::"n ‘0' ulisation creation

M market opportunities. éh m\isrhusw % between SMEs
Shared machinery Renewable & & Regional
reduces costs. L) bindthhh resilience

EB Lower logistics e () Knowledge
b G =n Oy sy

WHAT PEOPLE SAY

IMPLEMENTATION TIMELINE
2020-2021
PLANNING IMPLEMENTATION EVALUATION SCALE-UP
Homp ClerSoategc  teting with partners. rom growers compoct matsle
$1an 2020.2025. Ropsircandinnoustion  and uers decortator,
Funding secured f doconicators. Processes and Regonaldogloyment
RBD grant mabie versors.

8; LESSONS LEARNED

CHALLENGES OUR RESPONSE

* Techical conficisbetween /o

design enginsars snd -

L KEY TAKEAWAYS

« Localsed processing i regional
s mokes strong economic

v

limitstions.

* Long deliery times

@R scALABILITY & REPLICABILITS
T modl canbe replicated
et egions kst

W 4*

b &

levelcircuta ecosystems.
= Consider extonding the value
chain to further products.

o
T

66 Hemp straw enriches the
soil as green fertilizer,
but by processing it into
materials, the added value
per hectare increases
significantly.”

~ Peter,

Persefone Ltd.

66 Shives from our decorticator
are suitable for moulded
boards or polymer building
compounds such as
hemerete or hemplime.”

-~ Fero,
Kuruc Co. Ltd.

fuh 1S THIS MODEL FOR YOU?

@ Fumiture producers
@ Building material
producers

@ Hemp growers
@ Cooperatives
Rural SME:
(s ©  Municipel enterprises

. PRACTICAL TIPS FOR SMES
' Startbyic mmymg underutilised biomass.

HEMP & RESTRY AGRICULTURAL B10-BASED. CIRCULAR
TECHNICALCROPS  RESIDUES. RESIOUES  MATERIALS  MANUFACTURING i ey
' Explore regional innovation
grants and funding.

CONTACT

Lead Organization: Key Contact Porson: g LEARN MORE

ceo he OR
HEMP

Local processing of hemp stems through cooperative SME networks can turn an underused agricultural
resource into higher-value materials while keeping economic value within the region. Shared
infrastructure and collaboration can make circular production more viable for smaller businesses.
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From Vineyard to Value: A Circular Economy Case
Study on Prosecco By-Products in Valdobbiadene

The Prosecco Superiore DOCG area around Valdobbiadene is a renowned wine-producing region where
traditional production generates several organic by-products, including grape pomace, stems, lees and
tartaric residues. The TeBiCE pilot with Adami S.r.l. explored how these streams—particularly
fermentation lees—could be better understood and transformed into higher-value applications such as
biostimulants and nutraceutical ingredients, combining production data, scientific assessment and

stakeholder cooperation.

FROM VINEYARD TO VALUE

A Circular Economy Case Study on
Prosecco By-Products in Valdobbiadene

AT A GLANCE
ey 1
/\ (X & % /J @
) ) ¥ B il
Company By-products Goal Target sectors. Approach Impact
Adami S, Pomace, lees, Valorise winery Nutraceuticals, Data-driven pilot More value,
Prosecco Superiore stems, tartaric by-products into biostimulants, model + lab less waste,
DOCG winery residues high-value cosmetics, testing + partner  new sustainable
applications functional collaboration markets
ingredients
— THE VALUE CHAIN & BY-PRODUCTS
BY-PRODUCTS GENERATED
% 0 & w
b — % — - & *
L] Pomace & Stems Lees
(48 t/y Adami) (400-500 kg/y)
Grape Winemaking Fermentation & Prosecco
Harvest &Pressing Second Fermentation Production 2
S ol
Second Fermentation Tartaric
Lees (~100 kgly) By-products
A\ CcHALLENGES @ OURSOLUTION
Logistics & Seasonality @  Data-driven assessment of current by-product management.
E Very short production window 3 = 222
(12 days/year). @  Mass balance reconstruction & mapping of valorisation gaps.
e & Piohaiitty @  Focus on high-potential streams (e.g., second fermentation lees).
High water content makes storage @  Partnership with experts (Coccitech S.r.L, SAM Moldoi).
and transport difficult. ° Lab v § Gioective
By-product Composition @  Preliminary regulatory & market evaluation.

Pesticide residues and persistent
contaminants (e.g., PFAS) raise

safety & environmental concerns. WHY THIS APPROACH?

Evidence-based decisions to identify the most
promising and feasible valorisation pathways
for winery by-products.

Economic Viability
Low unit value and insufficient
volumes hinder investment in
valorisation technologies.

® b= e

©

POTENTIAL HIGH-VALUE COMPOUNDS IN WINE LEES

) & & A, ©

Lipids Proteins & Peptides Polysaccharides & Glutathione
(sterols, glycolipids) Antiosidant & Nutraceutical Mannoproteins Natural antioxidant,
Dietary supplements therapeutic applications Wine stabilization potential to reduce

properties & cosmetics 50, use

— RESULTS & IMPACT (EXPECTED)

G 0 7

O a

RESOURCE EFFICIENCY COST REDUCTION SUSTAINABILITY CIRCULAR ECONOMY SCALABILITY
Up to 90 ty of lees Potential savings Less waste to Integration of winery Model applicable
and 48 t/y of from avoided distillation/landfill; by-products into to ~800 t/y of
disps itution of lue chai DOC-level by-products
valorised. (lees = special waste). bio-based products. (biostimulants, in Veneto-Friuli
nutraceuticals). region.
— IMPLEMENTATION TIMELINE
m T2 T3 T4 T5 Té
Oct 24 - Mar 25 Jan 25 - Apr 25 Jan '25 - Dec 25 May ‘25 - Sep 25 Sep 25 - Dec 25 Jan'26 -...

B—Q—f— &

—lal — @

Reconstruct mass Map current uses Preliminary Recover by-products Evaluate test Develop scalable
balances to &gaps. Select regulatory &start lab tests results; compare & replicable model
quantify by-products.  priority streams analysis. (biostimulant with baseline & for other DOCG/
(lees). sector). optimise solution. DOC producers.
- ° - invest time i
] © Prod key partners, not just dat
LESSONS ® eiog dca s susentlel o scatable, repical
LEARNED ° L i

© tojustify investment and deliver environmental & societal value.

@ SCALABILITY & REPLICABILITY

¥ &

WHAT PEOPLE SAY

7

&

Other Sparkling Wine Regions Still Wine Producers Similar Industries For SMEs
Slovenia, Champagne, Cava - Adaptable to lees Fruit juices, breweries, Flexible mode for startups.
similar by-products. and pomace handling. olive oil, dairy, etc. growing and established
businesses.

PRACTICAL TAKEAWAYS FOR SMES

I 5 iy 5 V' Map your by-products and quantify volumes.
[ it for our winery ' Identify high-value compounds and target
for the whole DOCG community,? et
- Enrico Adami, Owner, Adami S.c.. V' Build partnerships early - technology,
science & buyers.
“ ” y N
; i 7 v regulatory
~ Projoct Partner, Coccitech el + Start with pilot testing and scale step by step. 5

Key Contact

Enrico Adami

SONTACE A AM] Lead Organization
ROSECCO SUPERIORE Ad

>SSl

Winery by-products can offer untapped value beyond conventional disposal or low-value uses. For SMEs,
systematic mapping of material flows, early testing and cooperation with technology, research and
market partners can help identify viable high-value applications while building a more circular and

resource-efficient wine value chain.
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Beyond the Core: Circular Economy Applications for

Radicchio Leaves

Radicchio Rosso di Treviso IGP is one of Veneto's distinctive horticultural products, but its processing
generates significant quantities of leaf residues that are largely composted despite their valuable
bioactive compounds. The pilot led by Veneto Agricoltura, together with Tera Bona S.C.A.R.L. and
Vortex, explored how selected residues can be transformed into ingredients for food, pet food, cosmetic

and nutraceutical applications.

BEYOND THE CORE:
CIRCULAR ECONOMY APPLICATIONS:
FOR RADICCHIO LEAVES

Turning Radicchio By-Products into High-Value Resources|

9 VENETO REGION, ITALY | TREVISO - PADOVA - VENEZIA PROVINCES
o RADICCHIO ROSSO DI TREVISO IGP TARDIVO

AT A GLANCE

# @ O i

da

i

REGION SECTOR BIOMASS GOAL TARGET MARKETS IMPACT
Veneto, Mixed Radicchio leaves  Valorise by-products Food, Pet food, Less waste,
North-Eastemn (Production & and processing into high-value Cosmetics, More value,
taly Processing) residues ingredients. Nutraceuticals More sustainability
THE RADICCHIO VALUE CHAIN & BY-PRODUCTS
BY-| Pnobuc'rs

mguwa

(-262 t/year)
CULTIVATION PROCESSING USABLE PRODUCT CURRENT USE
Outer leaves,
Radicchio W&shmq & Edible core finishing Mostly
tardivo IGP. preparation leaves composted
KEY CHALLENGES OUR SOLUTION
B Scnunfllly‘ i @ Oata-driven pilot model with mass-flow analysis.
::,‘:“""" rom Sapt:to Apl. @ Stakeholder engagement across the supply chain.
logistios fo sompostiog @ Selection of finishing leaves for upcycling. ?
Winter field conditions make return @ Two-phase valorisation process with partner Vortex. -
transport difficult and costly. @ Development of low-temperature drying & milling. /7
8 o B
IEI ~28% (~262 t/year) currently ° 7.9

high-value applications.

discarded or composted.
@ Replicable model for other agri-food chains.

WHY THIS APPROACH?
Converts a disposal cost into marketable products,
supports circular economy gools and improves the

economic and environmental performance of

Limited reuse of biomass

Only ~3% (finishing leaves) suitable
for upcycling.

Technological gaps

Need for low-temperature drying

and micronisation to preserve quality.

e Fragmented data & traceability

& By-product flows not well documented. thesrtiesupplychin
PARTNERSHIP
VENETO  Project coordination TERABONA  Radicchio processing V Technology development,
AGRICOLTURA & regional support SCARL & by-product supply 'VORTEX extraction & valorisation

-zusvn..pm =» A

THE VALORISATION PROCESS

TR Privary PROCESSING

(Tera Bona & Vortex)

@ —»g——’J»—»
e

MILLING

(Vortex)

SECONDARY PROCESSING

WASHING DRYING EXTRACTION ENRICHMENT FINAL PRODUCTS
Remove soil Low-temperature Micronisation Bioactive Enhancing Ingredients for food,
andimpurities  drying to preserve into fine compound bioactive pet food, cosmetic
nutrients powder extraction content & nutraceutical
applications
A SMALL PORTION OF LEAVES BECOMES HIGH-VALUE INGREDIENTS INSTEAD OF WASTE.
KEY RESULTS BY-PRODUCTS BREAKDOWN
o
™ ad @) 63 P
it By-products
935t (~262 t/year)
~262 t/year ~3% Newhigh-value  Disposalcosts  Lower environmental TOTAL INPUT
of by-products  finishing leavee product reduced &value  impact & stronger PERYEAR 72%
identified suitable for  opportunities creation circular economy Usable product
upeycling identified i performance (~673 t/year)
Source: Tera Bona SCARL.
IMPLEMENTATION TIMELINE
Oct '24 - Mar ‘25 Jan - Apr'25 May - Sep 25, Sep - Dec 25 Jan26-... WHAT PEOPLE SAV

a&'Q O B lad

e
Mapping & By-product Process testing Framework Scalability
stokeholder  selection & & optimisation creation planning
engagement analysis
LESSONS LEARNED SCALABILITY & REPLICABILITY
° vegetab
intradiional agr-food contests. and agri-food by-products.

© Lowtemperatire procestiog peserves the. Y
of boscaive compounds.

© Putnanhs szl vcoton o s
o r_-uamnmnmmaum /

© Adaptable for SMES at any.
development stage.

cosmetics, nutracouticals,
pet food, biostimlants.

CONTACT

- Lead Organization

Veneto Agricaltra

©  Cross-sector opportunities:

@

ﬂ This project shows that even what

we considered waste can become
avaluable resource. Collaboration
and innovation are key to building
amore sustainable agri-food sector.

- Project Partner,
Tera Bona SCARL.

PRACTICAL TAKEAWAYS FOR SMES
V' Lookat your by-products - there
 ishiddenvalue,

V' Start small - test one stream.

' Partner with technology experts.

V' Understand regulations early.

' Communicate the sustainability story
of your products.

L4

Ei‘%’ Learn more about

Even highly perishable horticultural residues can become valuable resources when the right fractions
are identified and matched with suitable markets. Collaboration between producers, processors and
technology providers can help SMEs turn unavoidable by-products into new circular business

opportunities.
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Utilisation of Agricultural and Food Residues for
Yellow Mealworm Farming and Processing

CIRWINS Insects is a Polish SME developing
sustainable animal feed based on vyellow
mealworm larvae. The pilot explored how
locally available agricultural and food
residues can be used more efficiently as feed
substrates while improving rearing and drying
processes. The approach combines practical
experimentation with scientific expertise to
support the development and scaling of
insect-based feed production.

UTILISATION OF AGRICULTURAL
AND FOOD RESIDUES 3 KEY RESULTS (vs. 2024) KEVBEREFTS

Warmia

for Yellow Mealworm Farming gy “/{l ). © Higherproducton efficiency
and Processing — @ setereeduiisation
Turning waste into high-quality protein +75% +60% O towerheating costs

Dried yellow mealworm larvae

7 RESULTS & IMPACT

for animal feed Improved Highest sales @ stronger market position
WARMIA AND MAZURY VOIVODESHIP, rearing volumes increase annually
NORTH-EASTERN POLAND (5 years outlook) @ improved bottom line
SHORT DESCRIPTION
CIRWINS Insects, founded in 2022, produces live and dried yellow meatworm A @ SME TESTIMONIAL
larvae as a sustai i for pet and feed. The company :
uses low-cost i i ing y and thus i ing f
(cereals, oilseed cakes, unsellable fuits and vegetables). Future plansinciude  C|RWINS mealworms per tray, but olso boost their production volumes by ca. 80-90%
insect paste, full-fat and defatted insect meal, meatworm oil and frass-based Tisecis in 2025 vs 2024, which enabled us to place more products on the market
organic fertiizer. and boost sales by co. 80% vs. 2024. We also see further potential to keep
such a high r, at least, the next 2 8 hs. Moreover,
PRODUCTS improved efficiency of feeding mealworms and boosting their production §
SECTOR 2 = volumes helped us drive down costs of heating needs, which resulted in Mateusz Mentlewicz
Mixed (Combination v O ﬂ ine. We are very px further use of our joint CEO, CIRWINS
of production and conclusions to further boost the company’s growth.”
processing) Future products
Paste - Meal + Oil
Lintanse Frass fertlizer
CHALLENGES ADDRESSED MARKET, REGULATORY, ENVIRONMENTAL,
Eff st of agricultuntend food OR SOCIAL CHALLENGES
industry residues as feed. New sector i nutrition.
Creating optimal environmental Lack of feed and equipment suppliers,
@ o By g o and nutritional recommendations.
feed utilisation. K Regulations based on livestock rules - need adaptation.
Establishing eficent drying o Low public acceptance (entomophobia) _.
condonsfor e 8 ineurope. 8} LESSONS LEARNED
SOLUTION IMPLEMENTED: A STEPWISE APPROACH A CHALLENGES 3 HOW WE MANAGED @ KEY TAKEAWAYS
@  rssessMent @  RECOMMENDATIONS @ PRocEssINGe + Major changes in work + Work i . y
& IMPLEMENTATION TECHNOLOGY organisation and | and staff training. g  feedusebecamemon
o - rearing technology. efficient and staff
Interviews and on-site Optimised nutrition Microwave-drying 5 A ;
O o b | 8 and environment » SSS iy ied pied Avarsnesscaing performance improved.
Rssessment of rearing 27| provided. Feeding % deod oatice, expl
aal conditons, effciency, [" _] schedule and substrate water activty and Feauked extsa tme snd the purpose of changes. o Next stope: (rther enfance
feed substrates and prepacation defined. microbiological adaptation of routines. rearing process and identify
environment. Monitored and evalusted CRG more residue-based feeds.
by UWM.
WHYTHISSOLUTION? e 1 scaLABILITY & REPLICABILITY
epwise app! Iped identify d chall iy, 9
= i ile building dge perti o
rearing and processing technologies. POTENTIAL FOR &. A
BROADER APPLICATION 1] . NEEDED
Suitable for small-scale faciliies  Step-by-step method ideal Access to funding for equipment
2 p— (1-10 tonnes larvae/month) for new companies. and R8D. Close collaboration
in repurposed poultry buildings.  Allows gradual expansion with research institutions.
Can scale up significantly and tailoring to specific Need for supportive policies
with rearing automation. needs and technologies. and stronger sector support.
CONTACT
EE
5 & Lead Organization: CIRWINS sp. z 0.0.
0 il c & KeyContact: Mateusz Mentlewicz - CEO
APR - JUN 2025 END OF 2025+ CIRWINS @ Website: https://cirwins.com/ 3
Interviews & Implementation Monitoring, Final evaluation INSECTS B2 Email: macznikrzadzi@cirwins.com 2
=B S e

Better use of local residues, combined with targeted technical and scientific support, can significantly
improve insect farming productivity and create new opportunities for circular protein production.
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Agri-food Waste Bioconversion into Animal Feed,
Fuel or Other Products

This case study explores how locally available agricultural residues can become resources for new
circular value chains. By mapping biomass availability, analysing its properties and identifying suitable
technologies and applications, the initiative aims to improve the use of regional resources for products
such as biogas, organic fertiliser and animal feed.

p : ﬁ RESULTS & IMPACT

,Agn-fO.Od Waste BloconverSIon . MEASURABLE BENEFITS SME TESTIMONIAL -~ \
into Animal Feed, Fuel or Other Products _

Turning agricultural residues into valuable resources a il o .c"'?m.”fmmmmmm:,”:::::s

-
i i in the region and on the content e
through circular bioeconomy i w e o ey e RN gt T gt

. § of the company 99
° Kujawsko-Pomorskie Voivodeship, Poland Voivodeship
AT A GLANCE ] e
The efficient use of agricultural residues was analysed to %‘ 6 ‘ EXPECTED IMPACT AREAS
produce biogas, organic fertiliser and animal feed as. L\ -> -> ° /\/
end products. . BIOGAS ~ ORGANIC  ANIMAL 0" @ o 1 I
AGRICULTURAL ANAEROBIC (FUEL)  FERTILISER FEED wm 1|
RESIDUES DIGESTION -
Better use of New knowledge Environmental Stronger awareness Opportunities for
local biomass for innovative benefits and of circular economy regional businesses
CHALLENGES ADDRESSED resources value chains waste reduction in the region and development
KEY CONSTRAINTS & BOTTLENECKS MARKET, REGULATORY, ENVIRONMENTAL
IN THE VALUE CHAIN OR SOCIAL CHALLENGES
& The most effective sources of substances ® @ . Lack of broader knowledge and awareness in m LESSONS LEARNED
S are expensive - we look for cheaper and @D tocsl society about the principles of the
more accessible alternatives. circular economy. CHALLENGES FACED 7 HOW WE MANAGED ./b KEY TAKEAWAYS
The value chain is short — opportunity to N - Regulatory constraints hindering the development Databases contain an » Y= Narrowing the field 3 O Consider the availability
develop new solutions based on biologically N and operation of biogas plants in the region incomplete set of data of action and of databases and
active substances. - and the country. and are selective. modifying goals. source data.
SOLUTION IMPLEMENTED
TE|  TOOLS & METHODOLOGY @ SCALABILITY & REPLICABILITY
/.‘ We analyse the raw materials available in our region = Q Value Chain Generator AI®, scientific publications, r
Yy in terms of their effciency for anaerobie digestion, offiial data, expert networks and other sources. POTENTIAL FOR BROADER APPLICATION ADAPTATION FOR SMES SUPPORTING RESOURCES NEEDED
o their usefulness and the substances they contain
&= ’ that can be valorised. WHY THIS SOLUTION? Q Yes e [ i I Cooper d close
{ - We rely on official and trusted sources of i : sectors @D ] i contact with end-users of vakorisation
pmm”, oI/ beoiale and Sgarid information to propose reliable solutions. X i group. products to scale up and extend
of customers the pilt activites.

Knowledge and awareness of circular bioeconomy. 0@  PARTNERSHIPS
@@®  Cooperation with experts, research institutions,
Py Snsindn d i st @ RISK& MITIGATION STRATEGIES

IMPLEMENTATION STEPS - KEY ACTIONS & TIMELINE

POTENTIAL RISK MITIGATION MEASURES
(1] (3] (4] (s} A There is a low risk of not obtaining the data » The risk is minimized by expanding

needed to implement the activities within access to new sources of databases

= Analysing scientific and
.C)J. = Rmieh i =C 0 the pllt. and publications.
@ =Q characterise materials = ‘.
fan

(composition, physico-

e | rwmawrsstooptimise | o B Pt Conducting value chain CONTACT INFORMATION
and conferences forthe e SUPPly chain n line new value chain onliterature and data R : T 5
= A with circular bioeconomy e e using tools available Lead Organization: Key Contact Person: R, Phone: +48509 585017
and scentific community  PAinciples - preparation technological solutions 4 the TRBICE projict Kujawsko-Pomorskie Voivodeship, dr Adrian Golebiowski i
o Department of Intemational Cooperation exteral executor/expert X S e :
P : ; dradrian.golebiowski@gmail com
May 2025 March 2025 April 2025 June 2025 August 2025 and Economic Development in the project 9

Reliable information about available biomass is a crucial first step for SMEs seeking new circular business
opportunities. Combining data, expert knowledge and stakeholder cooperation can help identify viable
value chains while reducing dependence on costly raw materials.
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Upgrading a By-Product: Regional Collaboration for
Food-Grade Pumpkin Seed Meal

Pumpkin seed oil production is deeply rooted
in Southeast Styria, where small oil mills
generate pumpkin seed press cake as a
valuable but traditionally underused by-
product. The pilot explored how regional
cooperation can enable these SMEs to upgrade
press cake into food-grade pumpkin seed meal
without requiring each mill to invest in
complete processing infrastructure, opening
access to higher-value food markets.

Source: www.kiendler.com

PUMPKIN SEED ON ANDPRESS GAKE SOLUTION IMPLEMENTED
U pgra di nga By' Product: @ High COOPERATIVE MODEL TWO COOPERATION VARIATIONS TOOLS & PARTNERSHIPS

Medium Lower Austria

Regional Collaboration for o C o
Food-Grade Pumpkin Seed Meal rvY 9§

ies, market
analyses and feasibility

)

Aregistered cooperative H CENTRAL
A {6Gea) vias astablished Press cake is delivered
to coordinate downstream

= assessments
. by Styria v activities (packagin Dl
From Pumpkin Seed Press Cake to ) - i packagng. for further processing e
) s ~ & irgenl logistics, marketing aivd el prodiedion @ Close collaboration with
High-Quality Food Ingredients and sales) on behalf ) @  consutants and experts
’ ) . . Figure 11 of all members.
9 Austria - Regional Focus: Southeast Styria (Steiermark)
DECENTRAL PROCESSING MODEL ° S
Equal voting rights ensure i 7 b S é' Support from regional
ATAGLANCE PILOT AREA IN SOUTHEAST STYRIA fair partcipation and e MW retworks and initiatives
e themselves using shared
Small oil mills in Southeast Styria join forces to turn equipment and standardized e -
pumpkin seed press cake - a by-product of traditional netbods. Je’ el i
oil pressing - into high-quality pumpkin seed meal @b processing technologies
for the food industry. Through a cooperative model, 9 Feldbach
they share infrastructure, reduce costs and access >
new markets together. 9 IMPLEMENTATION STEPS & TIMELINE
Leibnitz = pyq
Radkersorg —0 2] 4] 5]
SHORT DESCRIPTION OF THE VALUE CHAIN Q Participating v
oil mills. [:9:‘ F= .
2 : a ee0 = Q = il
®-%-&-0-& @ a G s '
Promotional events Mapping available Analysis of scientific Analysis & report on Value chain optimisation
Pumpkin seeds Oil pressing in Pumpkin seed Processing Pumpkin seed Food industry Sk i imisati al . iori ot i ook
from regional traciional press cake (erushing, pressing’, meal "ii."’,'..'“.i"{; for non-specialists, of supply chainaccording characterise materials technological solutions available in the
farmers oil mills. (by-product) grinding, sieving) (food-grade) ":VM"M - business & scientific to circular bioeconomy and identify potential based on data & literature TeBICE project
“optional products) community principles - dedicated new value chains search
report
SECTOR KEVERODUCT KEVEENEFITS May 2025 March 2025 April 2025 June 2025 August 2025
Mixed Pumpkin seed @ Upgrades a by-product to high-value food ingredient
(Combination of meal - protein-rich @ Strengthens small mills through cooperation
productionaod By ingredient for P B
processing) the food industry LESSONS LEARNED SCALABILITY & REPLICABILITY RISK & MITIGATION
@ Reduces waste and supports circular economy
® ) (@) i
made analysi challenging, streams and other sectors of not obtaining the data
CHALLENGESADDRESSED MARKET, REGULATORY, ENVIRONMENTAL, e m’:w,
KEY CONSTRAINTS & BOTTLENECKS OR SOCIAL CHALLENGES o =
-®
@ Lack of complete processing infrastructure (€ Price uncortainty andlac of market transparency B ;. iabio data W& (. tnerships, lower costs and wider markets. P e e
atincickial mits S chvae setad sy Bicstons R e e
Fragmented raw material quantlties and 737 Coordination and trust challenges ® " ,/lll . i and publications.
isolated operations i
M3 Transport and coordination costs
@) Lecktof Coordination rechatleris for GJo  Regulatoryrequirementsfor food-grade quaity
joint processing and logistics.

CONTACT INFORMATION

PILOT PARTNERS IN SOUTHEAST STYRIA

S - . s Lead Organization: Key Contact Person: R, +48509 585017
) OLMOtLE Suminie @ agrinatur ﬂ‘ o ®€ FESENDORFER 8 Kujawsko-Pomorskie Voivodeship. dr Adrian Golgbiowski

extemal evecctor/ enperivenmsiect X dr.adrian.golebiowski@gmail.com

("3 KIENDLER
V' OLMOHLE

Oil mills (members) work together within the cooperative to create value for all.

Small SMEs do not always need to invest individually to enter higher-value markets. By pooling resources,
coordinating processing and sharing marketing functions, regional cooperation can turn fragmented by-
products into marketable food ingredients while reducing investment risks for individual businesses.
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Utilisation of Apple Residues for Pet Food

Production

Apple processing generates substantial
quantities of residues that can be further
valorised instead of being treated as waste.
The pilot explored the technical and economic
potential of converting selected apple by-
products into ingredients for pet food,
combining processing expertise, laboratory
analysis and cooperation across the apple
value chain.

APPLE PRODUCTION IN

NORTH-EASTERN ITALY
Utilisation of Apple Residues g/==
for Pet Food Production

Transforming apple by-products into

high-value ingredients for pet food g
9 South Tyrol, Italy - a leading apple producing region Figure 16
AT A GLANCE
o P This case study demonstrates how apple by-products from

processing (peels, pomace, etc.) can be transformed into .‘.
high-quality ingredients for pet food applications.
" Through appropriate pr , analysis and

valuable fibres and bi F’(‘:li“l’lll;IPFl.EE
recovered and reintroduced into the food chain. BY-PRODUCTS

CHALLENGES ADDRESSED

KEY CONSTRAINTS & BOTTLENECKS

B Seasonality & storage: harvest from August to
3] November; long-term refrigerated storage leads
to high energy consumption.

MARKET, REGULATORY, ENVIRONMENTAL
OR SOCIAL CHALLENGES

Regulatory aspects: strict compliance required
for food, cosmetic and feed applications.

(e.9. EU Novel Food Regulation, REACH).

(I

Market aspects: low competition in new apple.
by-products due to territorial concentration of
apple production (approx. 68% in Trentino-Alto
Adige region).

Environmental benefit: valorising by-products
reduces waste and supports circular economy,

6 Moisture & perishability: high water content in
by-products makes storage and transport critical.

Logistics: re-processing companies located in
BY iferont regions; by-products need pre-treatment
before transport and reprocessing.

SOLUTION IMPLEMENTED

o APPROACH 0 TECHNOLOGY WHY THIS SOLUTION?
WY Technological solutions and « Extraction processes: drying through Apple peel residues were selected
economic evaluation were rotary drum system and grinding into due to lower sugar and higher fibre
i icle si content. Ideal for pet food (Kibble):
and sasesa the feastblity of o Analytical methods: bioactive improves formulation, provides
i nutritional value and offers a strong
apple by-products.

microbial and nutritional analyses.

circular economy advantage.
FROM APPLE PEELING TO FLOUR (<250 pm)

0

Apple peeling by-product Drying Grinding
FIGURE 17: from apple peeling (A) to flour (8) through drying and grinding by Vortex company.

PARTNERSHIPS ACROSS THE VALUE CHAIN

w By i

Apple flour (<250 um)

> @

Apple producers Piemont, ltaly Ingredient user
South Tyrol, laly Andriani SPA
Puglia, ltaly

pet food (kibble) produced by Andriani SPA

IMPLEMENTATION STEPS & TIMELINE
o - o6 - o - 0
!,
=
Ea i @

Oct 24 - Jan 25

Feb 25 - Jun 25 Jul 25 - Dec 25 Jan 26 - thd
Planning the exploitation Implementation of test Test ascalable
ysi arison wit i and replicable model
apple production and target by-products scenario and solution applicable to other
processing optimisation sectors and regions

RESULTS & IMPACT

HIGHER VALUE CREATION INCREASED RAW MATERIAL UTILISATION

o y 00
I Pet food (kibble) produced \"J 9
1] with 5% apple flour in the Spples produced annually in the region @d

st formuilation;;ptioual (450% ofHaly'statal). around 190,000 tons
foF SrodieEaruct o of by-products are generated. By creating a

to fibre content.
new ingredients for

pet food formulation.
‘) 160,000t Potentially recovered

< _d 20,000-30,000t Currently used as.
FIGURE 18: Pet food (kibble) ‘smendment or disposed of (pald)
produced by Andriani SPA

EFFICIENCY GAINS

Cross-sector collaboration
enables efficient use of
‘materials and a circular
economy approach towards

market for these by-products, up to 160,000
tons could be recovered each year.

KEY PERFORMANCE INDICATORS (KPls)

® 4 & ¢ 94 XL 4

Input processing  By-product quality Nutritional Microbial Fibre analysis Polyphenols Sustainability &
capacity Chemical content of  information characterisation 'NDF, ADF, ADL sotal asourit tooauros effclency
Volume of apple after fats, i i (Neutral, Acid Energy e:';mu;n
production in the processing fibres, water yeast etc. Detergent Fibre & “‘:f; M“:':
region Lignin) ot
~Excluding logistc costs
LESSONS LEARNED SCALABILITY & REPLICABILITY RISK & MITIGATION

@ supply and quality.
& How it was managed: pre-treatment by drying

itigation:
quarantees good aualty ofthe ingredient. ° Mitigation: proper pre-treatment,

- Benefits for s, b 9 g e
‘contacts, cost optimisation and reaching wider markets o phoiaog.

‘with innovative, sustainable produets.

G s e e
ingredients).

microbial contamination.

® Key takeaway: transformation costs are closely
reated to quantity produced (especiall f > 1 ton).

CONTACT INFORMATION
ADDITIONAL RESOURCES

@  Key Contact Person: L, Email: hitps://weWvortexcsrit/

Lead Organization:
VORTEX SRL

Lorenzo Picco, CTO .
<, Phone: https://nastebeauty.com/

Pre-treating and converting apple residues into functional ingredients can create new value for both
producers and pet-food manufacturers. Cross-sector collaboration is key to turning a seasonal by-product

into a reliable circular raw material.

COOPERATION IS CENTRAL
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Apple Pomace for Pectin and Animal Feed
Production

Apple processing in Slovenia generates
significant quantities of perishable pomace,
creating both storage challenges and an
opportunity for valorisation. The TeBiCE pilot
with Mirovita explored two complementary
pathways: using apple pomace for animal feed
as a more accessible option for SMEs and
developing pectin production as a higher-
value opportunity requiring broader regional
cooperation and investment.

Dried apple products from the company
Mirovita d.o.o.

STATISTICAL REGIONS OF SLOVENIA IMPLEMENTATION STEPS & TIMELINE

Apple Pomace for Pectin and (1] (2] © 0
Animal Feed Production i, o

Gorizia
Transf?rmlng apple by-pi rOdUCt_s Into va_luab'e ‘ Oct 2024 - Jan 2025 Feb 2025 - Jun 2025 Jul 2025 - Dec 2025 Jan 2026 - tbd
ingredients and feed through circular bioeconomy p Lower Sava Mapping of apple producers Testing of apple pomace: Evaluation of results, Development of scalable
. P . P d essors, challg it lysis and utritional and d ble model
° Slovenia - Lower Sava, Savinja, Drava regions and Gorizia f D ‘.”M z il °'f°' Koot inesinadels sl e.c?w.m v
Figure 19 logy assessment, optimisation. for wider application.
AT A GLANCE
Large quantities of apple pomace are generated during juice
and dried apple production. Instead of being underused or ﬂ RESULTS & IMPACT
disposed of, these by-products can be transformed into
high-value pectin and nutritious animal feed. Pt A M HIGHER VALUE CREATION oy INCREASED RAW MATERIAL UTILISATION ‘ ; EFFICIENCY GAINS
- . . Production of pectin (food grade) r ) From ~950,000 - 1,005,000 tons of apples THROUGH COOPERATION
The TeBICE pilot, led by PP2 NIC in cooperation with Mirovita PECTIN & FIBRE SOLUTIONS 1} I s e el R Mas® L oduced annually in the region (=50% of
0.0, demonstrates practical solutions o unlock the value valsobtaforiond Tsewas: S o e e Crosssectorcolboration
of apple residues in Slovenia. i tesd o Vel o prmn e enables use of materials,
onerated. » fower Costs and a circular
: t0 160,000 tons per year. e asiRtor
o SECTOR ABOUT MIROVITA D.0.0. 7 e N new product development
§ o S
e oot st ot et swms Mo S N o
o ! Drying apples k) N4 pee snc pomibce; Whictis/e S~ !/ 160,000 t 20,000 - 30,000 t
ing. etc) S portinand fioce, ORIED APPLE PRODUCTS . . %
Pectin Animal feed ly end
or disposed of (paid)
CHALLENGES ADDRESSED
KEY CONSTRAINTS & BOTTLENECKS MARKET, REGULATORY, ENVIRONMENTAL, OR SOCIAL CHALLENGES KEY PERFORMANCE INDICATORS (KPls)
® Apple pomace is highly perishable and starts to W Sl ind
ferment quickly after processing. *o™0"  and transport of pomace challenging - no pectin production exists
in Slovenia.
@ Very bulky material with high moisture and . " -
T R e Large volumes of residues are generated in a short harvest period i " ” Nutritionsl Microbial &
/P ceosonal availability - difficult and costly to store. \72 i et e Do W A sl ot i S, m:::;;t ing By- v:::;m 1....,“..::.:.. ;cmb' at " e i : o
causing environmental issues.
B T e e e Volume of apple  Chemical content  Carbohydrates,  Counting bacteria,  NDF, ADF, ADL Energy consumption
@ @ processors limit the possibility of producing _/_TA_ Pectin production faces regulatory and market barriers (e.g. Novel o i el o pey ol o
high-quality products like pectin. Food Regulation, REACH) and requires investment and coordination. “‘m““ pran a IS e o oo = & i b; % e “k el
region after processing water etergent Fi per kg of final
Lignie roduct”
SOLUTION IMPLEMENTED o N
luding logistic cost
v APPROACH PROCESS AT MIROVITA RESULTING STREAMS NEXT STEPS
Two valorisation pathways § ) = . Pectin extraction LESSONS LEARNED SCALABILITY & REPLICABILITY RISK & MITIGATION
trom apple pomace: Pomecs preesig ' Lo from apple pomace
vk to reduce volume ! (i) Creenos: By-product must be frech @ Broad application: methodology can be applied Risk: fermentation and quality loss.
for food applications 500 sopdcie s e = * Extrusion of pomace. > 10 avold microblal contamination. to other fruit and vegetable by-products and of raw material.
i and solids. « Pressed apple pomace with cereals for @ How we managed: Pre-treatment by 1o other sectors (e.g., human food ingredients).
+ Animal feed from (ibrous) animal feed O i s g sl € 9 Mitigation: quick pre-treatment
fibrous pomace P '0‘; vaﬁts for SMEs: access to new materil, (drying/pressing) and proper
©Y v bu 3 < wider logistics for collection and
depend on the quantity produced, ‘markets for sustainable products. processing.
TECHNOLOGY & METHODS WHY THIS SOLUTION? PARTNERSHIP especially if > 1 ton of volume.
s .! . @/ Z 'v PP2 NIC (project leader)
+ Mapping of prod: i
. pping o " Mirovita d.o.0. (by-product provider) CONTACT INFORMATION ADDITIONAL RESOURCES
* Site visits tervi % Other apple producers and processors. Phone
improving sustainabity and profitabiy. 3 2
+ Use of VCG.A tool for solution design i et PR Lead Organization @  Key Contact Person: & Camaosoosas @ https://www.vortex-sl.it/
VORTEX SRL @ LorenzoPiceo, CTO Email: e Fastatemtyront

lorenzopicco21@gmail.com

Apple pomace can support different levels of value creation, from accessible feed applications to higher-
value pectin production. For SMEs, regional cooperation, shared processing capacity and a cascade
approach can make advanced valorisation more economically viable.
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Corn Cobs into Granulates for Different Application

Corn cobs are an underused agricultural by-
product that can provide additional value
when collected and processed efficiently. The
Zipo Lenart pilot explored how adapted
harvesting equipment and existing drying and
processing infrastructure can  enable
simultaneous collection of corn grain and
cobs, creating new opportunities for granules
used in animal feed, bedding, bioenergy and
other applications.

Corn Cobs into Granulates
for Different Applications

Turning an agricultural by-product into valuable » :"f’*:“’f'
material for feed, bedding, bioenergy and beyond s
Other Regions
° Slovenia - Drava, Mura and Savinja regions Figure 22
AT A GLANCE

Zipo Lenart d.0.0. cultivates around 200 ha of grain maize annually

using precision farming. During grain harvest, corn cobs—usually &

left on the field—are collected, dried and processed into granulates. Q’

This creates valuable material for animal feed, bedding, bioenergy

and other applications, closing the loop and increasing value FROM BY-PRODUCT
from primary production. TO VALUE

SECTOR ABOUT ZIPO LENART D.0.0.
Primary Production
(e.g. agriculture,
forestry, fisheries, etc.)

A leading Slovenian agricultural company active in crop production,
livestock breeding and biomass collection. By-products such as
corn cobs are processed using in-house drying, cleaning and
pelletising facilities.

Zipo

LENART d.o.o0.

CHALLENGES ADDRESSED
KEY CONSTRAINTS & BOTTLENECKS MARKET, REGULATORY, ENVIRONMENTAL & SOCIAL CHALLENGES
q{. Collecting cobs after grain harvest « Corn cobs are mainly used for low-value applications
O¥ (often left on the field or landfilled). =N (feed, bedding, bicenergy) or left in the field.
0 ‘Corni 55b e by, Woody anid hie: ’ Need for more sustainable solutions to reduce waste
SIS MO W iaking SScage and increase resource efficiency.
and drying difficult.
o New products from corn cob granules require time and
@, Small and scattered producers limit 30
o @ ; :
el the avallabilty of cobs for higher- @® effort to gain market acceptance and authorisation.
value uses.

SOLUTION IMPLEMENTED

STATISTICAL REGIONS OF SLOVENIA

o
p: B Orava Region

Cattle breeding at Zipo Lenart d.o.o.

IMPLEMENTATION STEPS

o ° ° o
X aa

March 2024 End of 2024 2024-2025 By end of 2025
Zipo Lenart invited Agreement signed Online meetings to discuss Exploration of alternative
to participate in the between 2ipo opportunities, challenges solutions using the

TeBiCE project. Lenart and PP2, NIC. and possible solutions. VCG.AI tool.

for corn cob utilisation.

RESULTS & IMPACT

VALUE CREATION RESOURCE EFFICIENCY € ECONOMIC BENEFITS @@  SME TESTIMONIAL
] l l Com cobs converted into Reduces waste and New revenue streams “We are very interested in

granulates for animal feed,
bedding, bioenergy and
other applications.

improves utilisation of
agricultural by-products better use of existing
within the circular equipment and
economy. infrastructure.

from by-products and utilising all by-products

from primary plant
production into products
with medium to high
added value.”

- Mitja Krajnc, CEO

LESSONS LEARNED

Collecting cobs with an adapted harvester
is much more efficent than manual picking.

SCALABILITY & REPLICABILITY RISK & MITIGATION

Applicable to similar farms, cooperatives Risk: New products from com
and regions with maize production. cob granulates require time

for market/authorisation.

T ° in machinery
Q .. the tig & ot i ion and .
P e ik detopaant: 9 Mitigation: Early engagement
with regulators and end-users
and step-by-step product
development.

e

¥ before further processing.

ol border regions facing
similar conditions and challenges.

@ ArPrROACH 0 TECHNOLOGY & METHODS @ WHY THIS SOLUTION? [&\ PARTNERSHIPS SUPPORTING RESOURCES NEEDED

= Cobs are collected « Upgraded combine harvester i i peration wi 2
during grain harvest with special hopper with grain harvest research (University g P = 00 Y
using a modified « Drying. cleaning snd pelletising reduces labour and costs of Maribor) and o) u [ [ & ] R/
harvester, then with existing aquipment and increases the value engineering partner
dried, cleaned and o onltaiog of ki i of a by-product while (Interkom Ltd) for National & EUfunding | Investment in drying i ips al Policy
processed into quekty ing swonde utising existing equipment i I (farmers, circular and bioeconomy
granulates. infrastructure. and circular economy.  and adapted harvesters. and testing. industry, technology providers). practices.

Emptying
(discharge position) (position)

(transport position)

Figure 24, Cattle breeding  Figure 25. Grain drying  Figure 26. Maize cobs harvester with additions! hopper built of divisibie

and storage at
Zipo Lenart d.0.0.

Figure 23. Production of
agricultural crop (grains) at  at 2ipo Lenart d.o.o.
Zipo Lenart d.o.o.

(Source: Doltak B, Breznik A, KeutS K. menek N, Mréec M, Goelman P, et sl

»,
[ror e

2024; 17(3): 108-11d. DO: 10.25166/}.jjabe.20241703.6216).

CONTACT INFORMATION

“@  Key Contact Person:
Mitja Krajnc - CEO

X Email: info@zipo.si

Lead Organization:
ZIPO LENART d.0.0.

‘ @ Website: https://www.zipo.si/en/home/

Efficient collection is the key to unlocking the value of corn cobs. Integrating cob collection into grain
harvesting and using existing processing infrastructure can reduce handling costs and create new value

from agricultural residues.
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Integrating Regional Hemp into Circular Furniture

and Textile Production

The partnership between Grine Erde in
Austria and Rottal Hanf in Germany
demonstrates how regional cooperation can
help introduce locally sourced hemp into
sustainable furniture and textile production.
Facilitated by Chemie-Cluster Bayern, the
pilot connected hemp processing expertise
with an established sustainable manufacturer
and explored the technical suitability of hemp
fibres as an alternative to imported materials.

AUSTRIAN AND GERMAN REGION

Integrating Regional Hemp
into Circular Furniture and
Textile Production

Building a sustainable value chain through
collaboration, innovation and circularity

GERMANY
Lo @
Ering AUSTRIA
(Rottal Hanf)

° Austria (Griine Erde, Scharnstein) &
Germany (Rottal Hanf, Ering) Figure 27

AT A GLANCE

Tris pilot partnership integrates locally

sourced hemp into sustainable fumiture Rottal
and textile production, demonstrating |; Hanf
circular economy practices and regional

value chain innovation, Chemie-Cluster Faciltated by
Bayern facliitated the initial matchmaking Ering, Germany Chemie-Cluster
and guided subsequent steps between Bagern
Grine Erde and Rottal Hanf to consolidate

the partnership.

9 SECTOR
Mixed
{(Combination of

production and
processing)

N S,
GRUNE ERDE

Scharnstein, Austria

WHAT WE DO TOGETHER

£-H-8- .= -
el

Material Sustainable products Circular
(mattresses, upholstery, textiles)  value chain

Regional hemp.
cultivation processing integration
CHALLENGES ADDRESSED

KEY CONSTRAINTS & BOTTLENECKS. MARKET, REGULATORY, ENVIRONMENTAL, OR SOCIAL CHALLENGES

Limited availabiliy of regional, plant-based

.
* Schamnstein
(Grane Erde)

Handmade mattresses from Griine Erde Ltd.,
Austria

IMPLEMENTATION STEPS
s Sept 2023 End 2024

economy vislon sta Chernie-Chsster o discuss material needs and Following site visits and sample

ey collaboration. L. exchanges, both companies assessed
Early 2025 o material test results, discussed

ﬁ? Exchange of product/material ;E material supply collaboration
° 2924, samples; site visit o Grine Erde. potential,and refined approaches
Rottal Hanf joins Chemie-Cluster HG, Austria. for integrating hemp fibres into

» Bayern network; collaboration % i

conceptiiecsd: h Site visit to Rottal Hant, Germany;
evaluation of hemp material tests.

Grane Erde products.

RESULTS & IMPACT

= .
B wesvmsniesencems &l vevPeRroRmaNce moicATORS (k) 2 vevTestmonaL
" d 5 i
o ntegration f regional, sustainabi hemp + Shareofregional hemp fibves used e
fibres into furniture and textile production V-‘ ¥ “lmll‘ﬂﬁ ‘exomple
o Reduced environmenta footprint by 2 b
substitting imported materss sl

+ Reduction in water use & carbon footprint

o Enhanced cross-sector colsboration and to advance circular

~=

Knowedge ranste inthe Aline region >
and stakehoider engagements &

@ Industry custes serv 3 catayts, providinginsihts

reducing iskssnd accaerating cooperation 5 S Skl

o by o] product applications fibros while maintaining
N ey product quality and
U, Gormany  Grino Erde L, Aus %
performance:

LESSONS L EARNED SCALABILITY & REPLICABILITY

£} HOW WEMANAGED THEM @ KevTAKEAWAYS

Adjusti » .
G mioprostpeticnios @ Regionsipartnershios canreplace: Appiicable to other regional SMES

materials for sustainable mattresses
Lack of established processing methods for
hemp fibres in mainstream production
Need for circularity and eco-friendly

@ e
(0. cocolatex)

‘(. Actors often unaware of each other —

&  matchmaking and cooperation are challenging

SOLUTION IMPLEMENTED

@ OUR APPROACH 9@g TECHNOLOGY &
¥ reghiont bamp, )R PARTNERSHIPS
fibres into Griine Erde’s
product lines (mattresses.

« Exchange of
material samples

upholstery, textles) - * Mutual site visits
aligning ecological and technical
responsibiity with discuseions
circular economy * Knowledge sharing
pdioies. via Chemie-Cluster
Bayer events

ql into established production lines.

Q  Regionat supply chains forhemp

Ensuring product quality and comfort while
mieintaining sustainability standards

@ WHY THIS SOLUTION? @ KEY OUTPUTS

ol breathable

and durable. F
Erde’s product expertise with footprint
Rottal Hanfs processing

L4 . ‘and fumiture/textile producers
L Uned swiasity o procesed * dngch
hemp fibes at scae. @ o Cluster-faciltated introductions.
Q Buiding acqueintance and trust effectively.
betwoen the actors was essential. © Industy clstersply an essentil cie value chains.
25 tusted ntormediaries. Adsptable for SMES at al stages.
(startups, growing, established).
RISK AND MITIGATION STRATEGIES
RISK CATEGORY POTENTIAL RISKS MITIGATION STRATEGIES
CONTACT INFORMATION
€ Fiancalmaks Investment n new Leverage publcprivate
materiels and RAD partnerships and EU funding Lead Organization
= Consumer education and rogions! fh
W etk Acasptance of hemp-based products kvl Chemie-Cluster Bayern GmbH
B R Adhere to relevant regulations. Key Contact Persons
Seaciicaton Emilija Kohls, Georg W
millja Kohls, Georg Wei
Operational & teative J
e testing, collaboration with
i speciolized suppliers Email
Manitoe sgricurturt practices kohls@chemiecluster-bayern.de
and maintain eco-certifcations

capabilties reduces rellance on

collaboration and

a circular, regional value chain.

weig@chemiecluster-bayern.de
Resistance to new materials or processes.

Early engagement of e
partners,local communities
Develop modular sourcing frameworks.
and local supplier networks

Chemie
Cluster @,
Bayern

e — o

processing inf

Regional matchmaking can help SMEs overcome the barriers to adopting new sustainable materials.
Combining complementary expertise, iterative testing and trusted intermediary support can strengthen
local supply chains while reducing dependence on imported materials.
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FROM BY-PRODUCTS TO BUSINESS

OPPORTUNITIES

The TeBiCE cases demonstrate that biocircularity can help SMEs use resources more efficiently, create
new products, reduce selected costs, access new markets and strengthen regional value chains.

The most practical lessons are clear:

A PRACTICAL PATH FOR SMEs TO UNLOCK BIOCIRCULAR VALUE

From underused resources to stronger businesses and more resilient regions

START

WORK
SMALL

USE WHAT
TOGETHER

YOU HAVE

Pilot testing allows SMEs
to assess technical and
economic feasibility before
making larger investments.

»®

Partners can provide
technology, knowledge,
infrastructure, finance or
access to new markets.

Look for value in residues,
by-products and underused
resources already available
in your business or region.

» ll“
COSTS

SCALE THROUGH

MEASURE AND
COOPERATION

ADAPT

Shared equipment, regional
processing facilities and
partnerships can make
solutions more viable.

Track costs, resource use,
product quality and market
response, and improve the
solution based on evidence.

¢ 7 =l

RESOURCE USE
+ s SHARED FACILITIES w_

% /" TecHNoOLOGY &
EXPERTISE i
/ - ! 7 & EQUIPMENT
g %‘ @ 1 ¢ A=)
KNOWLEDGE & FINANCE PRODUCT QUALITY  MARKET RESPONSE - @
RESEARCH i L
N ” FARMERS & PROCESSORS &
25t w > 0e®
IDENTIFY hs v =
POTENTIAL INFRASTRUCTURE & AT & PROVE
MARKETS MARKETS &
CUSTOMERS
Discover hidden value .. o Stronger t.ogether: ) Test on a small scale, Measure what mat.ters. Cooperate to grow.
in what you already have. '.‘ partnerships reduce risk learn quickly anAd /) Adapt based ?n evidence. Stronger v‘alueA chains
and open new doors. reduce uncertainty. lll Improve continuously. create lasting impact.
Turn underused into prod and services, RESOURCE NEW VALUE & @® STRONGER :52'1'_':::;;".5
EFFICIENCY | .|l INCOME @B  PARTNERSHIPS RESIENS

create economic opportunities and strengthen our regions.

©/ THE GOAL:

A SIMPLE NEXT STEP

Ask three questions:
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What are we currently underusing?
Who could help us create value from it?
Can we test the idea on a small scale?

A biocircular business journey can start with one resource, one partner and one pilot.

© TAKE THE FIRST STEP TODAY v

Small actions today. Big impact for your business, your community and our planet.

© © ©

REDUCE CREATE NEW STRENGTHEN REDUCE BUILD A MORE
RESOURCE LOSSES PRODUCTS LOCAL VALUE DEPENDENCE ON RESILIENT
AND MARKETS CHAINS EXTERNAL INPUTS BUSINESS
Turn by-products and . e
residues into valuable Innovate with bio-based Work together with local Use local, renewable Improve efficiency, diversify
resources instead of solutions that meet partners to create value, resources to decrease your offer .and strengthen
waste. growing demand and jobs and prosperity reliance on imported your business against
open new opportunities. in your region. materials and price future challenges.

= volatility.

> %X
- ‘\
PR
R by
-

START SMALL. Every step you take

THINK CIRCULAR. today builds a more Nur resour £
GROW TOGETHER. sustainable tomorrow. A betler [utt
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