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Background

How it all came together:

During glass fibre manufacturing, as well as in
many composite manufacturing processes a
significant amount of residue material is
generated.

Currently, a large amount of this residue glass
fibres product is buried in a landfill
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Background

How it all came together:

Part of this residue consists of relatively good-
quality glass fibres or fabrics

This problem of glass fibre residue is common for
many companies dealing with glass fibre or
composite manufacturing — thus it would be more
efficient to work together to solve this issue

In this project we want to promote the circular
economy/ use in glass fiber industry as possible
solution to mitigate the generated large amount of
residue glass fibre.



GlassCircle

Objectives

The goal of the project: To create a public awareness and a strong cluster consisting of key players
within the glass fibres life cycle (manufacturers, users, re-users, recyclers, etc.) within the Baltic
Sea region

The project aims to bring together industry, experts, and scientists, as well as public authorities
within the field — to exchange knowledge and discuss the possible solutions and necessary next
steps for faster change from a linear to a circular economy within the glass fibre and composite
industry.
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P EU Member States
non-EU States

Project funding

Interreg Baltic Sea region

This project funded by European Union for 2 years
and this project call funds four priorities:

1. Innovative societies;

Water-smart societies;

2
3. Climate-neutral societies:
4

Cooperation governance

Germany




Project consortium

Partners from Latvia, Sweden, Denmark

Project lead partner:

Riga Technical University (Latvia)
Contact person: Liva Pupure, Liva.Pupure@rtu.lv
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AARHUS UNIVERSITET

RIGA TECHNICAL
UNIVERSITY

Project partners:
Lulea University of Technology (Sweden)

Contact person: Roberts Joffe, Roberts.Joffe@ltu.se H ITAC H I I_ _I
Aarhus University (Denmark) ~ARN
Contact person: Michail Beliatis, mibel@btech.au.dk IJ
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Hitachi Energy Sweden AB, Composites (HPAG) (Sweden)

Valmiera Municipality Government (Latvia) NOVADSQ
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Project activities

Survey of
communities a
the circularity ™
=* . glass fibre

Timeline

1) Hackathon
«GlassCircle»

Project
starts

October 2023 |

2) Workshop on
the circularity
of glass fibers
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3) Workshop

«Business model

for circular
economy»



Previous 1st activity

Hackathon «GlassCircle»

Hackathon «GlassCircle»

1. Participants from Latvia, Denmark and Sweden

2. Five new ideas generated

3. Student groups did excellent in the short time span

they got.

« Hybrid event: join online or an—site; L
i j Hiterrey Co-funded by

Riga Technical University [Latvia] Baltic Sea Region the European Union
Rarhus University [Denmark]
Lulea University of Technology [Sweden] 27", Cmctiar EconeY

« Mentors for teams: high—level experts = GlassCircle

« Prize pool of more than 1000 — ELR
« International and cross—disciplinary tear

work
I_l JdCKatron
on residue glass fiber material circular use
10— 12 F18Y. 2023
/
MATERIALS . Y« NEW PRODUCTS &
ARTS S DESIGN; | | il
.\ i NEW TECHNDLOGIES &
ENGINEERING . hs PUH ! soLUTIONS
LEBERI R | \ NEW MATERIALS
SPACE :

! ART OBTECTS 8

PROTOTYPING :
=1 : : INSTALLATIONS

EQUIPMENT

Students from different area of
subjects are welcome to apply

To register click HERE.
Registration open: until 28th April 2023
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Winners:

Team 2: Interior design or furniture elements
with specific requirements:

Locker out of glass fibers — from marine
industries residue.




EcoFlight
Component

2nd Place

= Designed and manufactured using recycled glass fiber
rrterials

+  Compression molding with 30-printed malds — 1 draftl

+ Systainable alternative to traditional RC drone components
made from virgin materials

* This component 15 placed withn the structural frame

= Offers comparable performance to comventional components
while reducing the reliance on new raw materials

Housing fm different loT and Remote-control toys

Business Case (CE): Recycled
Glass Fiber Drone Components

-.% '
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7 Circular 1

o g Economy '.m..a.w

Mads & Anders MSe Technology Based Business Developmernit 2
AARHUS UNIVERSITY

Market Demand: Customers who prioritize eco-conscious practices that
walues sustainable and environmentally friendly solutions

Caost Savings: fiecycling glass fiber drone compaonents can lead to significant
cost savings for both manufacturers and end-users - reduce the need for raw
materials and lower production costs

Lo ility and Corp Social ibility {CSR): atigns “m "N
s with i ity goals and a i ta C5!
+ Regulatory Compliance: Recycling initiatives are gaining momentum
glebally, and are asinghy and
incentives to promote recycling practices )
. E i s and-al-life,
Long-Term Cost and Supply Chain Stability: Reducing reliance on virgin il

materizls, less vulnerable to price fluctuations and disruptions

Roadmap for Introducing Recycled Glass Fiber Drone Components:

o, Compression molding e
.Dbav" @**z
s, “f?@);, T 1 1 T
%{,%
e 6’% i
= ’%'e,,’ = ‘7’%% * Speed and design flexibility Compression Malding Process
%%’% * Customization ke
= %@qﬁ@% v E;hanced MaterialPropertfies: Glass fiber-reinforced materials 3
. . offer excellent strength, stiffness, and lightweight properties
S "o, Instant compression molding method e I - E
R o, . . . S P i
B for recycling of glass fiber materials

- |Dlu|u|ayan V. K. (2013} Design And Analysis Of A Compression Molded
Carbon Compasite Vheel Center. betpsajre lbrary,uta. o
ir/handie/’ 1D1




3rd place:

Team 3: Glass fiber textiles as a
framework for concrete




Use leftover yinos
i
facade et

¥,

(reateq Moveable

Team 1: Transforming wind turbine blades into
practical objects

Team 5: Reuse of glass fiber — home furniture

Prototype Process

Wooden frame Yarn sorted and rolled.

Glass fiber yarn Prepared(Could be 3D itti

waste material =n Manual Knitting Final Prototype
printed or metal frame}

AW,

Frame Preparation Sorting Time=30 mins
time=30 mins Knitting{Manual) Time=60 mins

Total effective manufacturing time around=2 hours
Around 25 meters length of fiber yarn used to build this prototype.



Previous activity 2"¥ Worksho
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WORKSHOP: 14-15 September 2023

L A"

| \
Register here (participation i(r
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Environmental and .ecmdriii‘;al feasibility to recover glass fibers

- /’/ffﬂff Z
14-15 September, 2023
use nem n new Welcome! 15.00
Dissemination - Workshor e we " fibres Workshop's agenda, 15.15
e T\Ders o Zainab Al-Magdasi (LTU)
a2 = me ( s\ad . GlassCircle project, 15.30
1. Exne =ty aoout ] ke 's Wi | | Liva Pupure (RTU)
+ do we need o Mapping glass fiber ecosystem for 16.00
\N“OT. 00(\5 S value creation thought circular use,
A resp = Studeg station (AU)
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Opening of Day-2

Glass fibers - strong but sensitive,
Christina Scheffler (IPF)

Role of recycling industry,
Martins Niklass (ZAAO)

Industries: issues and solutions

- Anders Holmberg (Hitachi)

-  Birgitha Nystrom (PodComp)

- Martins Millers (Valmiera Glass)

Break

Introduction to LCA,
Carmen Cristescu (SLU)

Waste mineral wool upcycled into
alkali-activated facade panels and
cobblestones with LCA,

Barbara Horvat (ZAG)

Giving recycled fiberglass a new life
in circular products,
Jakob W Nielsen (MILIZSKERM)

Break

Discussion panel, moderated by
Z. Al-Maqdasi and R. Joffe (LTU)

Concluding remarks

08.55
09.00

09.30

09.50
10.10
10.30

10.50
11.10

11.40

12.10

12.30
12250

13.50
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WORKSHOP: 14-15 September 2023
Environmental and economical feasibility to recover glass fibers
i "»-‘ he final program
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. 15.00 Opening of Day-2 08.55
A ;a, 15.15 Glass fibers - strong but sensitive, 09.00
1 Christing Scheffier (IPF)
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- Birgitha Nystrom (PadComp) 10,10
- Martins Millers (Valmiera Gloss) 10,30
16.30 Break 10.50
Introduction to LCA, 11.10
Carmen Cristescu (SLU)
11.40

Waste mineral wool upcycled into
alkali-activated facade panels and
cobblestones with LCA,

Barbara Horvat (ZAG)

Giving recycled fiberglass a new life.  12.10
in clreular products,
Jokab W Nielsen (MILIGSKERM)
Break 12.30
Discussion panel, moderated by 12.50
Z. Al-Maqdasi and R. Joffe (LTU)
13.50
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Current activity 3" Workshop

1st March, 2024

Dissemination - Workshop on Business Model co-creation
for Fiber Glass circular economy

1. Experts from industry, academia and policy makers will
come together to present successful circular economy
cases and co-create about GF business models;

2. During the workshop participating companies will have
the possibility to describe their needs in terms of
recycling glass fibres and have the opportunity for
networking with leading experts |n LCA as well as
comp05|te rofessmnals s o e

PO

|1

Register here (participation in
the workshop is free of charge).

miterrey Co-funded by
Baltic Sea Region the European Union

s
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Co-creation WORKSHOP: 1% March 2024

Business Model Co-creation / Ideation for Digital Circular
Economy in GlassFiber Large Scale Manufacturing
hgfi:"n‘afi program for GlassCircle parallel session

Type of presentation {on-site or on-line}

Address for on-site participants:
AU campus Navitas, Inge Lehmanns
Gade 10, 8000 Aarhus C.
Room: Navitas Auditorium

Link for on-line participants:
Only for registered

(=150

Scan the QR code to access
the event webpage

Day 1 (01/03/2024) CET Time

Opening of Day Project CircleGlass,  10.00
Michail J. Beliatis (AU-BTECH)

Inspirational case: The ecosystem of 10.10
the glass fiber industry and tools

for promoting the transition to a

circular economy, Liga Biezina

(Valmiera municipality)

Kuusakoski Recycling - Circular 10:25
economy solution for wind blades,
Anu Séderena (Kuusakoski Oy)

Project EPICENTER Industry LCA 10.35
cases for young professionals,
Laura (RTU}

Inspirational case: Glassfiber 10.40
cutting machines for recycling,
Pavel Chvojka (Advantis)

EolO-HUBs: Circular Business 10.50
Models and knowledge sharing

regarding wind turbine blades Nina
Vielen-Kallio {echt}

Project DigiGlass Inspiration 11.00
business case, digital systems for GF

sorting challenge,

Michail 1. Beliatis (AU-DIGIT}

Co-Creation / Ideation &
Discussion panel, moder \?‘
Justing & Michail {AU

AL SOC[C ;

Concluding remark:
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More about current activity g e O

Econo ,.irl GlassF ber Large Scale Manufacturing

nal [:irogram for GlassCircle parallel session
Type of prnsenzztion (onsite or on-line) Day 1 (01/03/2024) CET Time

Opening of Day Project CircleGlass, 10,00
Michail J. Beliatis {AU-BTECH)

-~

Only for registered cases for young professionals,
Mars Detzils 4 Insights Vielen Kallie {echt)

Address for on-site participants: Inspirational case: The ecosystem of 10,10
6. Purpose ijoir‘ling this event. AU campus Navitas, Inge Lehmanns the glass fiber industry and tools
’ Gade 10, 8000 Aarhus C. for promoting the transition to a
Laura (RTU)
42 Responses 13:00 Average time to complete ACtive Status Project DigiGlass Inspiration 11.00

Maore Detsils Room: Navitas Auditorium circular economy, Liga Biezina
{valmiera municipality)

. Get better understanding of late.. 21

. Get inspired and hear sbout stat.. 29

. Brainstorm & Co-create new dir.. 18

. Qther
Inspirational case: Glassfiber 10.40
cutting machines for recycling,

@ Denmak 16 business case, digital systems for GF
sorting challenge,

Kuusakoski Recycling - Circular 10;25
Attendee confirmation for GlassCircle Workshop (3) Business fitie Chs/i (Advanisl
Michail 1. Beliatis {AU-DIGIT)

economy solution for wind blades,
. EolO-HUBs: Circular Business 10.50
Co-Creation
16
. Morway o 14
Co-Creation / Ideation &
@ sweden g 12 Discussion panel,
. Justing & Micholl {AU]
. Finland 1 10 ;
ncluding remal
Concluding
) o ) ) ® Lo 4 8 Scan the QR code to access
9 respandents (21%) answered Aarhus University for this question, ® o 0 5 the event webpage :
; ; ADAMS UNIVERSITY P - @ Foland ¢ ‘

Anu Séderena (Kuusakoski Oy)
Link for on-line participants: Project EPICENTER Industry LCA 10,35
In which country are you based 7 (only for statistical purpose reporting in the project) Models and knowledge sharing
regarding wind turbine blades Ning
stikla Valmieras Municipality Government Zkiedra o
Luled  Valmiera Municipality @ Lithusniz 0 2

Jupiter Bach

g Qther
vaimiera s AArhus University — sinzao *

Tehenical University

HARPER ADAMs University of Technology  technical University y, .1oski oy

w
(=1

. . 8. Would you be interested to participate in an Interview/Survey later on?
PRI g University Denmark . . . .
Leibniz-Institut MAKEEN Energy - The workshop is organized as parallel session within
Circular Economy for Enterprises event organized by
’ Aarhus University, CircThread, Clean Cluster, and
® = 2 .
TechCircle.

® nNo 20



https://www.cleancluster.dk/en/event/circular-economy-for-enterprises/

Digital Survey/Interview for developing

strong cluster establishment
https://forms.office.com/e/Q6rxpnUS89IVI

This survey is part of the research project GlassCirdle, which is run as a collaboration between Riga Technical
University {Latvia), Lulea University of Technology (Sweden) and Aarhus University (Denmark). The GlassCircle project
aims to explore a complete cycle droular economy for the glass fibre industry. The project is co-funded by the

is to hel i

A Digital Survey as
entry point to digital
Atlas tool for mapping
the GlassFiber Circular
Economy Ecosystem in
Nordic/Baltic Countries
and identify successful
green business cases as
light-houses of circular
economy among
different ecosystems as
well as bottlenecks in
Horizontal and Vertical
applications.

adapt more efficient use of available recourses thus making the industry more
e this goal, the first step 1s to build a strong networlk, establish a full cycle crcular
and exchange knowledge that different members of the glas: industry have

sl whose adlivifies irvolve working with glass fiber-confa
raw glass fiber, production of glass fiber products, and services related to products containing glass fiber a

The survey aims to identify businesses working with glass fiber and create a network creation and research da
The survey will take approximately 2-3 minufes to fill out.

Thank you for taking part in this survey.

to hear more about the project, please contact Liva Pupure <Liva.Pupure@riu.lv> , Roberis Joffe
<Roberts.Joffe@use> , Michail Beliatis <mibel@biech.au.dk>.

products.

Dioes your business work with glass fiber materials and/or preducts containing glass fiber?

Does your business generate glass fiber waste? © [



https://forms.office.com/e/Q6rxpnU89M

CircleGlass- Digital tool for mapping the GlassFiber
Circular Economy Ecosystem in Nordic Countries

First Name of company and First Location-Address by

Get acCcess in the open digital Location-Country and Location-City

o Location-City ®Brande @Broby @ Hedencted @Middelfart ¥
Atlas tool it allows you to: WA
Gﬂteparﬁ Jonkﬁbping
: |

Map key players for Glass
Fiber within the glass fibers
life cycle (manufacturers,
users, re-users, recyclers,
etc.) within the Baltic Sea
region and

- 'l

T —

Halmstad / Kalr

‘,,..a——ua-q: i
! = Karlskrona

£ Tk o o

ST W icross Corporalisn TLnn:

l’w“}v Lo ; , IR R e
Location-City @ Brande .Brcby‘ ® Hedensted @Middelfart L4
Create a value circular i ;
. (=8 :| r
network mapping to foster
. . Skive "i\ Kattegat
best practices & connections - 291,
Holstebro . '-:.13 rs.
between glass fiber residue =~ =~ ™ |
. . ANMARK i ; Helsinc
donors  with possible = ™ parhis &y
. - Y \ »ﬂle'n;q. £
receptors for boosting o LE N ]
efle Liths LA S
circular use of fiberglass. bL 0
plhite.
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Location-Country Location-City  Name of company

Production Re-usefrepair Recycle Supply Chain  Consumption

Denmark
Denmark
Denmark
Denmark
Denmark
Denmark

Brande Siemens Gamesa X
Broby Dansk Polyglas A/5 X

Hedensted Poca b4

Middelfart Fiberline compaosites

Ringkgbing  Gurit Wind Systems A/S

Roslev ReFiber X

Successful circular economy case

Equipment Systom Manufacturing
pravider Integrator company
Presdfas  Integrates B
eqipmant il aquipmant |
,') rd rdl
'
Frovides
services
Softwara Prouldes
2pp provider information
------- [ — ohout use
E Provider i
H of sopdicos
1] ' 7
____________ . . | [} .
Frovides infarmatian
APOUTIEE 1T platfarm e
provider Al

--} Walua arzation [dats and sorwcesi

% take creaon fhysical worls)



One demo
product

from Glass
Fiber reuse

Supplementary Material

Circular Economy Strategies at Nordic Industrial
Ecosystems: Creating Additive Value from
Residue Glass Fiber & Circular Business Model
Innovation

Mads K. Nielsen, Anders M. 5. Jakobsen, Michael Lystbeek, Michail J. Beliatis*

Department of Business Development and Technology, Aarhus University, Birk Centerpark 15, 7400
Herning, Denmark

*Corresponding author: mibel@btech.au.dk

Digital twin of 3D additively printed mold for casting & compression production

X-20X-

B) Physical twin after multiple iterations of 3D additively printed mold for casting & compression production

&4

Figure SM 2, a) Digital twin of 3D printed casting/compression mold for developing an aeronautical
component for the open-source drone frame SourceOne V5 b) the physical twin of 3D printed
casting/compression mold for developing an aeronautical component utilizing reused glass fiber
material.



Developed one demo product from Glass
Fiber reuse

Supplementa ry Material E so A) Digital twin of 3D additively printed mold for casting & compression production
Circular Economy Strat 'ﬁmrgm Industrial -” ﬂ '
Ecosystems: Creag five Value from

Resid ue G |a SS Fi rcu |a r B usi ness MO d e | B) Physical twin after multiple iterations of 3D additively printed mold for casting & compression production

Q novation

M ielsen, Anders M. S. Jakobsen, Michael Lystbaek, Michail J. Beliatis*

g t of Business Development and Technology, Aarhus University, Birk Centerpark 15, 7400
Herning, Denmark

*Corresponding author: mibel@btech.au.dk

Figure SM 2, a) Digital twin of 3D printed casting/compression mold for developing an aeronautical
component for the open-source drone frame SourceOne V5 b) the physical twin of 3D printed
casting/compression mold for developing an aeronautical component utilizing reused glass fiber
material.

22



Other Planned activities

Beginning of 2024

Workshop «Business model for circular economy»

1.

Survey and Mapping of the fibre glass manufacturers and users during various activities at

the project Industry. Relevant actors in the fibre glass industry are mapped across the
different Baltic sea regions in order to locate the critical subprocesses in the industry that
could be supported by digitalization and a circular economy; h

Identification of case companies. Suitable companies that could benefit from the developed

digitalization and circular economy solution are identified in corresponding
municipalities/countries. 3-5 actors are selected to create a focus group within a specific part

of the value chain to co-create a prototype and test the effect before the solution is applied to
2 lrger part o the industry. ONAGOING W Weleom sugestion from fndustry

Development of white paper with findings from the glass fibre industry on transitioning to a
circular economy ON-GOING we welcome contributions from industry and academia



Other Planned activities

Middle of 2023-2024

Survey of communities about the circularity of glass fibre

1. Important information about society's view of glass fibre and its circularity will be obtained;

2. This will also be a way to ask the larger society about their needs since they represent the
product end-users

3. Awareness raising of the glass fibre residue waste issue in the larger society



Planned activities

Autumn of 2024

Conference session «GlassCircle — structural use of glass fibre composite materials»

1. Gathering experts from academia and industry to present the latest innovation in the field of
reuse, recycling, or recovery of glass fibres;

2. It is planned to have a special issue within a scientific journal with all the session
presentations;

3. Separate session where policymakers meet and discuss their approaches, success stories and
problems



Database «GlassCircle cluster»

Main outcome of the project

During the project interested companies will have the opportunity to join our GlassCircle
cluster in a form of a database;

Our target audience is mainly small and medium enterprises, however, we welcome also large
enterprises, that produce a large amount of this residue material,

With the help of this database, we hope to foster practices of the circular economy;

There is hope, that we might connect glass fibre residue donors with possible receptor
companies;

This database is an opportunity to create new networks and use the obtained information and
connections to create further cooperation initiatives



Interested in joining
our database?

. Liva (RTU, Latvia):
Liva.Pupure@rtu.lv

* Roberts (LTU, Sweden):
Roberts.Joffe@Itu.se

* Michail (Aarhus, Denmark):
mibel@btech.au.dk

* Orjoin via our digital survey:

e ‘More information can be found on the project
web-page:

* interreg-baltic.eu/project/glasscircle

GlassCircle V2a



mailto:Liva.Pupure@rtu.lv
mailto:Roberts.Joffe@ltu.se
mailto:mibel@btech.au.dk
https://lnkd.in/dUmiUDd8

Acknowledgments

This project has been funded by European Union

Co-funded by

1MILCIIT
39 the European Union

Baltic Sea Region




Co-funded by

nnerrec
2 the European Union

Register here (participation in Baltic SeaReglon

the workshop is free of
charge).
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Co-creation WORKSHOP: 1%t March 2024

Business Model Co-creation / Ideation for Digital Circular
Economy in GlassFiber Large Scale Manufacturing
The fmal program for GIassC|rcIe parallel session

'I' pe of presentation (on-site or on-| hne) y

Address for on-site participants:
AU campus Navitas, Inge Lehmanns
Gade 10, 8000 Aarhus C.
Room: Navitas Auditorium

Link for on-line participants:
Only for registered

https://aarhusuniversity.zoom.us/j/
65274254226

Scan the QR code to access
the event webpage

Day 1 (01/03/2024) CET Time

Opening of Day Project CircleGlass,
Michail J. Beliatis (AU-BTECH)

Inspirational case: The ecosystem
of the glass fiber industry and tools
for promoting the transition to a
circular economy, Liga Biezina
(Valmiera municipality)

Kuusakoski Recycling - Circular
economy solution for wind blades,
Anu Soderena (Kuusakoski Oy)

Project EPICENTER Industry LCA
cases for young professionals,
Laura (RTU)

Inspirational case: Glassfiber
cutting machines for recycling,
Pavel Chvojka (Advantis)

EoLO-HUBs: Circular Business
Models and knowledge sharing
regarding wind turbine blades Nina
Vielen-Kallio (echt)

Project DigiGlass Inspiration
business case, digital systems for
GF sorting challenge,

Michail J. Beliatis (AU-DIGIT)

Co-Creation / Ideation &
Discussion panel, moderg&

10.00

10.10

10:25

10.35

10.40

10.50

11.00
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Valmiera Valmiera county

Founded in Founded in Valmiera (state city) as a development center

+ 4 cities (incl. Rdjiena, Mazsalaca, Strenci, Seda)
1 283 2021 + 26 parishes

19,35 2946

km?2 area km?2 area

24 868 54 642

Population Population

VALMIERAS The 2nd largest county in Latvia
NOVADS.




Valmiera City is an industrial city of
national importance — it is the second
leading city in the country in terms of
per capita output and exports. The
manufacturing industry represents

25% of turnover in Valmiera region and 28%
in Valmiera City.

4649 33 806

the number of Population of
companies in working age
the county

2,8 % in Valmiera

3,3 % in county unemployment rate

VALMIERAS
NOVADS.




An industrial micro-city

Gross domestic product in 2nd place after Riga

EUR 19 000 (2020) per capita

lek$zemes kopprodukts uz vienu iedzivotaju, tikst. EUR
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2013 2014

VALMIERAS
NOVADS.

2015

2016

2017

2018

2019

2020

Turnover share of TOP
business sectors of

Valmiera region

28%

agriculture,
forestry, fisheries

11%

glass fiber
production

5%

food and beverage
production

4%

production wood
and paper
products and
furniture

17%

wholesale and
retail

11%

construction

5%

health and social
care

3%

mechanical
engineering and
metalworking



Glass fiber industry in Valmiera region

total number of employees:
The largest companies in the sector by turnover: 1332
* VALMIERA GLASS Jsc

* CULIMETA BALTICS Ltd.

* PADTEX INSULATION Ltd.

turnover, euro:

Number of éc)'r;;Janies - THERMAL TEX Ltd. 117 078 825
4 profit, euro:
8414 613

DYNAMICS OF THE GLASS FIBER INDUSTRY
2019 - 2021 [source: Lursoft, 2022]

130 1284 1330 1332 1 400 euro:
— il
. 1o 1200 9 504 530
Millions, 90 1000 total number of
euros 70 goo employees
S0 600
30 8.41 400 Tax payments to the state budget 2019 — 2021
10 200 [source: Lursoft]
" -0.80 '
2019 2020 2021 10.00
W Turnover m Profit - Number of employees o 800
@ 6.00
=
:_9. 4.00
* ;
VALM I ERAS Financial data are presented for the years 2019 - 2021. The data summary - 2.00

NOVADS shows data for 3 companies, not including SIA Thermal-Tec, which was
* f in 2022.
ounded in 20 2019 2020 2021

tax payments to the state budget,



Glass fiber industry in Valmiera region

Products Export countries
fiber thread g W fire blankets Germany ==

| =, heat and sound Finland 4
carved fiber & === jnsulation

Belgium 1)

Czech Republic
textile membranes g United Kingdom ==
United Arab Emirates k=

. . - materials
fabrics and filters £»

steam, gas and sound

turbine insulation §4444% Ital
solutions S— y -
Poland i
VALMIERAS

NOVADS.
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VALMIERAS
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Padtex Insulation

VALMIERAS
NOVADS.



Thermal - Tec

VALMIERAS
NOVADS.




The circularity
challenge

» Growing restrictions and rising costs
of the waste storage

 The solutions found, mostly, are not
cost-effective or commercializable

* The waste and emission treatment of
chemical formulations like sizing,
finishing and coating are not the least
issues for the glass fibre producers

* Environmentally-friendly solution for
the desizing and the solutions for
waste logistics might be a game-
changer for the use of the glass fibre
companies

VALMIERAS
NOVADS.




Municipal tools for promoting transition

¢ Planning documents
¢ Green public purchase

OUSu_pport for business reorientation through structural funds of the European
nion

4 Citizen information and promotion of collective consciousness

® Application of circular economy principles in the daily operation of the
municipality, e.g.,
4 responsible consumption of resources,
¢ the use of smart technologies,
4 digitization of processes,
¢ recycling

VALMIERAS
NOVADS.



Planning documents — EU level

€ European Green Deal
¢ Agenda to transform EU economy into a circular one

¢ The new Circular Economy Action Plan as part of the New
Industrial strategy

VALMIERAS
NOVADS.



Planning documents — national level

¢ Latvian Strategy for Reaching Climate Neutrality by 2050
¢ Action plan for the transition to the circular economy 2020-2027
¢ National waste management plan 2021-2028

VALMIERAS
NOVADS.



Planning documents - regional level

¢ Development programme 2022- I
2027 of Vidzeme Planning ; _—
Region ek P

[} ] PIEEJ. I1IZG! 1
¢ \idzeme Regional waste e SR
UeLanl CILVE':&:LZ::.’AE: KVALITATIVIUN PIEEJAMI ILGTSPEJIGADZIVES _g

management plan for 2023 - e
2027 e :

SAGLABAT UN GUDRI

APSAIMNIEKOT DABAS | | DABASKAPITALS LA p
MANTOJUMS

EKOSISTEMAS UN RESURSUS '
Horizontalas prioritates: &

P1. Sadarbiba un pilsoniska lidzdaliba

P2. Klimatneitralitate un pielago3anas
P3. Digitalizacija

VALMIERAS
NOVADS.



Planning documents — municipal level

4 Sustainable Development Strategy 2022 — 2038

4 industrialization and growth of circular economy as part of the vision
® Every economic sector as a sector of circular economy
% The promotion of wider application of circularity principles within the current companies

€ Development programme 2022 — 2028
# Circularity within the top-down priorities
# Circularity within the horizontal priority — “Climate change policy (the Green Deal)”

VALMIERAS
NOVADS.



Waste management &
circular economy &
Climate neutral society

For fostering the transition to circular
economy three projects financed by the
INTERREG programme are being
implemented:

* Glass Circle
« BALTIPLAST

» Circular Spaces

VALMIERAS
NOVADS.




Hackathon “Daibe
Zero”’

www.daibezero.lv

DaibeZero2021 and DaibeZero2023

DAI‘

od3Z

10 000 EUR

GALVENA BALVA

VALMIERAS
NOVADS.
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Co-funded by the
European Union

(eit ) RawlViaterials
Connecting matters

EPICENTRE

Educational Platform llfe
Cycle assEssmeNt
sTRucturks

Laura Vitola

Aarhus, 1.03.2024.




Co-funded by the
European Union
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Con nectlng matters




EPICENTRE

Policies LCA/LCC

)y W i i

Synergies between Sustainability is the main  The GreenDeal aims to  Increasing demand for
academia and industry key to preserving our  to set the EU on the path life cycle assessment in
are vital for the planet to a green transition, both academia and
development of society with the ultimate goal of industry
reaching climate
neutrality by 2050.



/> The team of EPICENTRE
Ny

LS
.
)

Lulea University of Technology_*
SWEDEN

Tallinn University of Technology
ESTONIA

Aarhus University

DENMARK ’

Slovenian National Building -

and Civil Engineering Institute |
SLOVENIA

Riga Technical University
LATVIA

L
L
~

. 1862

P ICT
IR g LULE;\I , TAL Iy s (ZRG e .
RIGA TECHNICAL UNIVERSITY TECH v UN|VERS|TY INSTITUTE

UNIVERSITY OF TECHNOLOGY



Q The aim of EPICENTRE

To fill a critical gap in the sector's education and

0 training programs by providing an innovative and
dynamic platform for learning, assessing, and

improving LCA/LCC methodologies.




Q The roadmap of EPICENTRE

Sep
2026

Ready on-site LCA/LCC

school @ Tallin Test on-site LCA/LCC

school @ Riga

Test online
LCA/LCC school

Sep
2024

Kick-off

e,

. jals for
Preparing materia
L CALCC school



EPICENTRE

Structure LCA/LCC school

Basic level

Online pre-course

(3-4 weeks)

On-site Basic LCA course
(2 days or 16 acad. hours)
Independent work
Includes mentoring

Basic LCA course

Pre-course

Sustainability
assessment

Business course

Advanced level

On-site LCA and LCC
course (3 days or 12 acad.
hours)

On-site Business course
(3 days or 12 acad. hours)
Independent work
Includes mentoring



ED@TDE

Be ambitious and take the opportunity to understand the life
cycle of your product/technology/process!

Join EPICENTRE LCA/LCC school!

@RTU @TalTech @LTU
Diana Bajare Veiko Karu Roberts Joffe
diana.bajare@rtu.lv veiko.karu@taltech.ee roberts.joffe@Itu.se
@AU @ZAG
Michail Baliatis Davor Kvocka

mibel@btech.au.dk davor.kvocka@zag.si



: . Co-funded by the
(eit ) RawMaterials - European Union
Connecting matters

EPICENTRE

for sustainable future

. 1862
FURICe AARHUS
ZAVOD ZA SLOVENIAN
IRy — ZAG oo oo
RIGA TECHNICAL UNIVERSTTY s U N |VE RS ITY
UNIVERSITY CYF TECTI SN OLO0GY



2024 - March 01 - GlassCircle - Aarhus, DK

ADWNTIS

ENGINEERING

DEVELOPMENT OF FLEXIBLE WTB CUTTING SYSTEM FOR
END-OF-LIFE BLADES

ADVANTIS, Project Engineer - Pavel Chvojka

The information contained in this document is proprietary and confidential. The information may not be copied, published or distributed without prior agreement.



ADWNTIS

» Advantis Founded in 2017 by Allan Wad Petersen, Kim D. Jensen & Peter Ejs
Eltzholtz

 Consulting Mechanical Engineering Company

« Office and Prototype Facilities in Hinnerup, Denmark

 Currently 12 Mechanical Engineers & 2 Projects Managers

* Renewable Energy Sector — OEMs - Vestas & Siemens Gamesa

- Strategy of Incubating Own Products - Development and Commercializing of
Own Products e.g. Flexible Blade Cutter System -> To be separated into own
entity “SUSTEQ"

 Partnering and Exploring New Business Opportunities
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Wmd industry calls for Europe-wide ban on landfilling turbine
L ) / = = s“_by P 5 3

https://windeu new relec d-indust europ ban-on-landfilling-turbine-blades/




ADWNTIS

ENGINEERING

Equipment developed by Advantis

(W02021/170190 Al [A method for cutting shell-type object, a cutter system and a vessel equipped with the cutter system])

Features

*  Diamond Wire Cutting Portal — WCP

*  Environmental Protection System — Dust Collection System

»  Fully scalable solution — Can handle all current existing turbine blades on the marked

*  On-site solution — reduction of CO2 emissions and cost related to blade return transport
*  Semi-automatic wire guiding feeding system

« Light equipment weight to size ratio (5-7 tons pr. system)

»  Several systems can be fitted on standard truck 20" HQ Containers

«  Sectioning in manageable pieces before pre-shredding (utilizing commercially available pre-shredding systems)
« Sectioning in customized pieces allowing for several post treatment options

Kbl LTk ek
WO 22005090 A

Sled System

Diamond Wire Cutting Portal - WCP
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CONFIDENTIAL

Blade Dimensions - 63m x @4m
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ENGINEERING




EoOLOVHUBS

European project EoLO-HUBs will develop
innovative solutions to recycle
high value materials from wind turbine blades

ADWNTIS

ENGINEERING

PARTNERS

\

HEH ri ands CENTRO
o .a.\.'._t:l‘l.\p ADWNTIS |} Materals enter G e 2CHT Z Fraunhofer

L-
wrsveis (A MOoSses @ Hitc @gg{;gggﬁs Cinoroex  (Jacciona

MONDRAGON advanced malerials .
GRQOUP UNIBERTSITATEA g

ech

.plaCO PLAﬂ & POLYM=F :: SD qu'l'ners m innovation

for life
SAINT-GOBAIN .

oy o CENTRE
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ﬁ

UNIVERSITY OF LEED

Windpower

CONFIDENTIAL

Rl Co-funded by
R the European Union
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ADWNTIS

ENGINEERING

European project EoLO-HUBs will develop innovative technologies to
recycle high value materials from wind turbine blades

EoLO-HUBs, co-funded with almost 10 million euros by the European Union, will recover glass and
carbon fibre from large thermoset structures which have reached the end of their useful life.

EoLO-HUBs' solution will provide an answer to the three main areas involved in the decommissioning
and recycling of end-of-life wind turbines:

1.Decommissioning and pre-treatment of wind turbine blades, including handling, non-destructive
inspection tools, cutting, shredding, and sorting.

2.Sustainable fibre reclamation processes addressing two alternative technologies: Low carbon
pyrolysis and green chemistry solvolysis.

3.Upgrading processes for the recovered fibres, including both glass fibre and carbon fibre.

CONFIDENTIAL



Goal of the WTB cutting machine
Decrease costs associated with WTB decommissioning by introducing an automated process

Improve workplace safety by automating the process of cutting, and de-creasing exposure to
hazardous dust.

Increase the possibilities and likelihood of recycling WTBs through separation of un-wanted
material

Create new business and product opportunities with precise and repeatable cutting into more
desirable objects that require less processing down the line.

CONFIDENTIAL

ADWNTIS

ENGINEERING



ADWNTIS

ENGINEERING

Many more creative possibilities where that came from

Previous studies by Genvind, a similar recycling consortium show favorable conclusions with direct re-
use of WTB'’s in second life application

vy
1

CONFIDENTIAL



ADWNTIS

ENGINEERING

QUESTIONS or IDEAS?

Pavel Chvojka

pch@advantis.dk
Linkedin.com/in/pavelchvojka/

CONFIDENTIAL
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Co-funded by
the European Union

Circular Business Models
and knowledge sharing
regarding wind turbine

blades Eo Lo '

ECHT

Nina Vielen-Kallio

HUBS

Lead of Circularity in Energy Transition

Date: 15t of March 2024



EoLOYHUBS

ECHT directs and accelerates sustainable strategic transitions to
concrete business in the blue and green economy

Nina Vielen-Kallio
Lead of Circularity in Energy Transition
Nina@echt.community

Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
the European Union those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. 01/03/2024 2
Agreement No 101096425 - EoLO-HUBs - HORIZON-CL5-2022-D3-01



CONTENTS EoLolHUBS

| X
EoLO-HUBs project

Circular and Sustainable Business Models (CSBM)

Knowledge sharing

Invitation
Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
the European Union those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. 01/03/2024 3

Agreement No 101096425 - EoLO-HUBs - HORIZON-CL5-2022-D3-01



EOLOYHUBS

Project
O 1 What is EoLO-HUBs



1 Project — High overview EoLoluBs
o0
Horizon Europe, 10 MEUR, 18 partners

1. Decommissioning and pre-treatment of wind turbine blades, including handling,
non-destructive inspection tools, cutting, shredding, and sorting.

2. Sustainable fibre reclamation processes addressing two alternative technologies:
Low carbon pyrolysis and green chemistry solvolysis.

3. Upgrading processes for the recovered fibres, including both glass fibre and
carbon fibre

the European Union those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. 01/03/2024 5

- Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
Agreement No 101096425 - EoLO-HUBs - HORIZON-CL5-2022-D3-01



1 Project - Partners
o0

centra tecnolégico | ENGINEERING Materials Center FIAT

Csaitiip  ADUNTIS | Brigntanas e

E C H T Z Fraunhofer ‘ S CHEMICAL

GROUP

mn moses @ nitc ©
NATIONAL
MONDRAGON advanced maleriols :amlfacm”rjg @ gglzldrr\“)ESITEs
UNIBERTSITATEA Technology Centre

QNORDEX @'\accigg_a“ .placo PLAﬂ & POLYMZ=F

SAINT-GOBAIN

) " m
=3 SD Partners TNO 7" UNIVERSITY OF LEEDS
Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
the European Union those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them.

Agreement No 101096425 - EoLO-HUBs - HORIZON-CL5-2022-D3-01

EoLOYHUBS

01/03/2024 6



EOLOYHUBS

Circular and Sustainable Business Models (CSBM)
O : How are CSBM developed in the project



2. Circular and Sustainable Business models __, o z-

( X
Often Business Models developed bottom up and driven by technology
Holistic approach missing, which is crucial for Circular Business Models (by
default, larger group of stakeholders involved)
EoLO-HUBs assesses successful Circular Business Models (theory and
practice)
Key focus on development of Decision Making Framework with top-down
approach
= Circular and SUSTAINABLE Business Models (CSBM)
Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
- the European Union those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. 01/03/2024 8

Agreement No 101096425 - EoLO-HUBs - HORIZON-CL5-2022-D3-01



2. CBM - Examples of drivers EoLoluss
o0

Political, such as net zero targets
Economic (growth)

Social / job opportunities
Technical (innovations)
Environmental / carbon savings

Legal in waste management

Built based on research of A. Velenturf et co, University of Leeds

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect

Co-funded by
- the European Union those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them.
Agreement No 101096425 - EoLO-HUBs - HORIZON-CL5-2022-D3-01

01/03/2024 9



EOLOYHUBS

Knowledge sharing
O 3 Knowledge Hub



3. Knowledge Hub content
| X

EoLOYHUBS

BLADE DESIGN
h & MANUFACTURING
OF WIND TURBINES

4 USE OF WIND
’i‘ TURBINES

% DECOMMISSIONING OF
/N WIND TURBINE BLADES

-
-
I -

PRETREATMENT OF
_>€ WIND TURBINE BLADES

KNOWLEDGE
SEPARATION OF FIBER HUB
AND THERMOSET RESIN

L]
I
]
]
I

InBaJyf

le

Ug;

. UPGRADING OF
AN RECOVERED FIBERS

- Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect

the European Union those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. 01/03/2024 1
Agreement No 101096425 - EoLO-HUBs - HORIZON-CL5-2022-D3-01




EOLOYHUBS

Invitation

04 Opportunity to become part of the solution




4. Join, learn, share EoLOVUBS
L X
Knowledge Hub of EoLO-HUBSs is interactive

Wind Turbine Blades, but also other composites

Connected with sister projects
- Baldes2Build
- ReFresh

Website

- Co-funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect

the European Union those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them. 01/03/2024 13

Agreement No 101096425 - EoLO-HUBs - HORIZON-CL5-2022-D3-01


https://www.eolo-hubs.eu/

EoLO THUBS

cCHT

Nina Vielen-Kallio
Lead of Circularity in Energy Transition
Nina@echt.community
+31 652090 273
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CO-CREATION WORKSHOP
CASE STUDY DIGI-GLASS
INSPIRATION BUSINESS CASE,
DIGITAL SYSTEMS FOR GF
SORTING CHALLENGE



VALUE NETWORK CHAIN ECOSYSTEM IN
CIRCULAR ECONOMY

IVEGIN] DEPARTMENT OF BUSINESS DEVELOPMENT AND TECHNOLOGY oy 8
R AARHUS UNIVERSITY 2024 Naacss I AMBA \‘EQUIS

ACCREDITED ACCREDITED



VALUE NETWORK CHAIN ECOSYSTEM FOR
CIRCULAR ECONOMY

Step 1 Map your Value Chain Ecosystem to Identify Potential CE Opportunities
— Step 2 Map your Business and Production Processes to Identify CE Hindering Bottlenecks

PRIMARY
RESOURCES

A ’.EI"‘

EXPLORATION MINING PROCESSING RAW MATERIALS

WHY move from Linear to Circular
Economy?

Resource Conservation
Sustainability

Economic Growth

Social Benefits, local jobs

Sorting of scrap/residue
aterials can be resource
hallenging hindering CE
HuSiness processes

RawlViaterials

Connecting matter

USE, REUSE

1.
2.
3.
4,
5.

JAVA\NGIUNY DEPARTMENT OF BUSINESS DEVELOPMENT AND TECHNOLOGY N e EIBAGER he&
EERY AARHUS UNIVERSITY 2024 BN iocriome 7 ACCREDITED  accrediTED



AN ID & VERIFIED BOTTLENECK FOR CE IN GF IS
SORTING SCRAP/RESIDUE IN SHOP FLOORS

. 0(\
a co\\ect\
o®

10 responses

Uncontrollable/unknown properties

Not enough information about the
availability and quality of fibers

Lack of communication between actors

JAVANGIUNY DEPARTM\ ..+ OF BUSINESS DEVELOPMENT AND TECHNOLOGY
EERY AARHUS UNIVERSITY 2024

In your opinion, what hinders the use of GF residues/waste?

Uncertain supply chain/famounts

No local availability

mostly downcycling happens - as such
industries outside of common continucus
fibre application must step in

Itis not economically feasible

Logistics
Unawareness
%,
/\Z\ @
‘ . @ ’SSOC\AT\OE .\.‘
[ | ‘ ﬁ:éa%§z§ éRED\Té} Egglg



STEP 3 CO-CREATE BUSINESS MODELS FOR
MUTUAL BENEFIT

Co-create / Ideate new business models with your value network chain ecosystem aiming to
generate mutual benefits meanwhile enabling circular economy

/TAS AR
IVN:'0Y DEPARTMENT OF BUSINESS DEVELOPMENT AND TECHNOLOGY V. e
XY AARHUS UNIVERSITY 2024 b Saacss CPAMBA “EQUIS



INSTRUCTIONS: TAKE THE BUSINESS MODEL

u &1} CIRCULAR ECONOMY
fi fram fhe L] .
) ~* GlassCircle / AARHUS
and Swedarn, W univERSITY

Step 0 Download/Upload Link :
https://aarhusuni.padlet.org/michail beliatis/business-model-co- Business Model Innovation
creation-workshop-for-glassfiber-circular--okk0dé5qu8tc484h e

Step 1 Map your Value Chain Ecosystem to Identify Potential CE
Opportunities (identify a customer or supplier who could use your GF
residue/scrap)

9 Sy D 4 Why does
“ Haw? | | profi?

Step 2 Map your Business and Production Processes to Identify CE

D+ Idensife he profic mechanism of the business

Hindering Bottlenecks (would a robotic shorting of GF residue could -
support your manufacturing process for CE? Let us know) ik HAMBNOEE 10k e cocraauan

Step 3 Create a Business Model with value proposition (what) aiming
for mutual benefit filling the template and then take a photo and
upload you it at online dashboard

Step 4 Write some feedback comment or wish to be pashed it at EU
commission and national policy makers

—— 1?
Wfers A“\,\\3"’\ Upload link: tipasiaart ueuni =t.orgimichall belistialbua ness-modal-co-craation-workshop-for-glasef bar lar--ckkCefGioudic h
JAVAMGIUN] DEPARTMENT OF BUSINESS DEVELOPMENT AND TECHNOLOGY [ A pssocuron /'.7\.'0\-.
Eiaces CAVER “Equis

EERY AARHUS UNIVERSITY 2024


https://aarhusuni.padlet.org/michail_beliatis/business-model-co-creation-workshop-for-glassfiber-circular--okk0d65gu8tc484h
https://aarhusuni.padlet.org/michail_beliatis/business-model-co-creation-workshop-for-glassfiber-circular--okk0d65gu8tc484h

*
*

ANY VOLANTER CASE? s hoa I e European union

4=
":" \." CIRCULAR ECONOMY

LY ] .
““’ GlassCircle

1. Who is your target customer O---\ L L LU DL O 2. What do you offer to the customer?

(segment)? \

* Identify the unique value the customer will

» Identify target customers receive
* Define which customer group your ! * Consider what the chosen target customer finds
valuable

business model is designed for

Is customer segment B2B or B2C? * Use the outside-in principle and see the value

proposition from the customers' point of view
=<0 3. How is the value proposition created?

* Identify all activities related to the company's
value chain and all the resources

* Include physical assets, such as buildings and
technology

+ Consider human assets as people with the
general or unique skills Include the suppliers

(O 4. Why does your business model generate

i profit?

," + Identify the profit mechanism of the business
model

IiV\\glUNY] DEPARTMENT OF BUSINESS DEVELOPMENT AND TECHNOLOGY - ssocumon & )
FY AARHUS UNIVERSITY 2024 b Saacss CPAMBA “EQUIS



INSPIRATION CASE FOR BUSINESS MODEL INNOVATION WITH
THE ROBOTIC SOLUTION & ST. GALLEN MAGIC TRIANGLE

1. Who is your target customer ()---
(segment)? v

» Identify target customers
*  Define which customer group your
business model is designed for
Is customer segment B2B or B2C?

JAVA\NGIUNY DEPARTMENT OF BUSINESS DEVELOPMENT AND TECHNOLOGY
EERY AARHUS UNIVERSITY 2024
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----- O 2. What do you offer to the customer?

Identify the unique value the customer will

receive

* Consider what the chosen target customer finds
valuable

* Use the outside-in principle and see the value

proposition from the customers' point of view

=<0 3. How is the value proposition created?

* Identify all activities related to the company's
value chain and all the resources

* Include physical assets, such as buildings and
technology

+ Consider human assets as people with the
general or unique skills Include the suppliers

(O 4. Why does your business model generate
i profit?

," + Identify the profit mechanism of the business
! model

SSOCIATION I?(Z\.‘\.‘
b Raacss VDPAMBA “EQuIS

ACCREDITED ACCREDITED



DEPARTMENT OF BUSINESS DEVELOPMENT AND
TECHNOLOGY

AARHUS UNIVERSITY



	01-GlassCircle presentation for WELCOME - M.Beliatis V1
	Slide Number 1
	Slide Number 2
	Slide Number 3
	GlassCircle
	Reaching UN sustainability goals
	Slide Number 6
	Project consortium
	Project activities
	Previous 1st activity
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Previous activity 2nd Workshop
	GlassCircle 2nd Hackathon & Workshop
	Current activity 3rd Workshop
	More about current activity
	Digital Survey/Interview for developing strong cluster establishment   
	CircleGlass- Digital tool for mapping the GlassFiber Circular Economy Ecosystem in Nordic Countries 
	One demo product from Glass Fiber reuse
	Developed one demo product from Glass Fiber reuse
	Other Planned activities
	Other Planned activities
	Planned activities
	Database «GlassCircle cluster»
	Slide Number 27
	Acknowledgments
	Slide Number 29

	02-The Ecosystem of the Glass Fiber industry and the Tools
	04-EPICENTRE @ workshop_1.03.24. draft
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9

	05-Advantis
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12

	06-20240301 ECHT Nina-EoLo Hubs workshop GlassCircle
	Slide 1: Circular Business Models and knowledge sharing regarding wind turbine blades 
	Slide 2: Intro
	Slide 3: CONTENTS
	Slide 4
	Slide 5: 1 Project – High overview
	Slide 6: 1 Project - Partners
	Slide 7
	Slide 8: 2. Circular and Sustainable Business models
	Slide 9: 2. CBM – Examples of drivers
	Slide 10
	Slide 11: 3. Knowledge Hub content
	Slide 12
	Slide 13: 4. Join, learn, share
	Slide 14

	07-DigiGLASS-workshopMichail V2
	Co-Creation Workshop�case Study Digi-Glass Inspiration business case, digital systems for GF sorting challenge 
	Value network chain Ecosystem in Circular economy
	Value network chain Ecosystem for Circular economy
	An ID & Verified Bottleneck for CE in GF is Sorting Scrap/residue in shop floors
	Digi GLASS: robotic – machine vision as A proposed solution for enabling autonomous sorting #Testing Feasibility in digital twins
	Step 3 Co-create Business Models for mutual benefit 
	Step 3 Co-create Business Models for mutual benefit 
	Instructions: take the Business model template From link
	Any volanter case? �
	Inspiration case for Business Model Innovation with the robotic solution & St. Gallen Magic Triangle�
	Full Workshop Feedback
	Slide Number 12


