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Moderator

Tony Hand, PhD

Tallinn University of Technology
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Program

10.00 Doors Open

10.30 Opening Words by Kristel Oitmaa and Carmen Kivistik, PhD
Estonian Research Council Brussels Office

10.35 Veiko Karu, PhD, Tallinn University of Technology

10.45 Madalina Ivanica, Deputy Head of Unit on Energy Intensive
Industries, Raw Materials and Hydrogen of the DG GROW

11.00 David W. Pennington, PhD, Joint Research Centre, Directorate D -
Sustainable Resources

11.20 Dirk Fincke, Aggregates Europe

11.40 Arnout Lugtmeijer, Trisector OU

Conclusions by moderator Tony Hand, PhD from the Tallinn University of Technology

12.00 - 13.00 Networking Lunch

@ RawlViaterials
Connecting matters
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ESTONIAN KNOWLEDGE TRIANGLE
FOR RAW MATERIALS SECTOR

Veiko Karu TALLINN UNIVERSITY
veiko.karu@taltech.ee OF TECHNOLOGY
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RAW
MATERIALS
SUMMIT

Europe's Leading Raw Materials Event.

Presented by EIT RawMaterials.

Save the Date!

May 14 - 16, 2024

Register Now >

15.05.2024




CRITICAL RAW MATERIALS ACT

Setting benchmarks by 2030 for domestic capacities Estonian potential mineral resources
The Act sets these benchmarks along the strategic raw materials = Estonia has one of the largest phosphorite
value chain and for the diversification of the EU supplies: deposit in Europe
= atleast 10% of the EU’s annual consumption for extraction =  Estonian phosphorite as a raw material for
. . fertilizers and/or for LFP-batteries also contains
= at least 40% of the EU's annual consumption for processing REE's, research into the distribution and finding

= atleast 25% of the EU’s annual consumption for recycling I:Tﬁrte)zﬁ?;[ytﬁgihnngol:%?ir?:dfg[]:[[hEir separation is

= no more than 65% of the EU’'s annual consumption from a

) ) = The most important and only industrial-scale
single third country

rare earth processing plant (NEO Silmet) in

> allist of strategic raw materials and a list of critical raw Europe is in Estonia
materials has been established (the strategic importance is = Neo's new rare earth permanent magnet facility,
determined based on the relevance of a raw material for the opening soon
green and digital transition as well as defence and space
applications Black shale

TREL | B
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@ @agemera_eu
@ @ AGEMERA EU Project

TAL
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Funded by
the European Union
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@ AGEMERA

Building a resilient
Europe through
responsible mineral
exploration

We use innovative methods and
technologies to unlock Europe'’s
resource potential, improve public
knowledge of Critical Raw Materials,
and promote sustainable mineral
exploration.
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AGEMERA: Agile Exploration
and Geo-modelling for
European Critical Raw
materials

FUNDING PROGRAMME

HORIZON Research and Innovation Actions

'WHATWE DO

-
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We use innovative and non-invasive .
methods* of surveying across 4700 km? in

6 countries in Europe and one in Africa to

assess the current resource potential and A
identify new areas of exploration.

.—:9 We survey local communities'
concerns and hopes on mineral
exploration and compile the
generalised and anonymised results
into an open-access database.

We create educational packages

about Critical Raw Materials to raise
awareness of their crucial role in our /
modern world.

\
\ 13
BUDGET
€ 7.5 Million
DURATION

01.08.2022 - 31.07.2025

COORDINATOR

University of Oulu






EIT COMMUNITY

EIT Food Jigl EIT Culture & Creativity EIT Climate-KIC
Building a future-fit food [ g Euroy igital Transforming Europe’s Working to accelerate
system that produces healthy r ) cultural and creative the transition to a
and sustainable food for all sectors and industries zero-carbon economy

i o —
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EIT Health EIT InnoEnergy EIT RawMaterials EIT Urban Mobility
Giving European citizens Achieving a sustainable Bringing European Developing raw materials Mobility for more liveable
greater opportunities energy future for Europe manufacturers together into a major strength for urban spaces

to enjoy a healthy life Europe

ert European Institute of

Innovation & Technology A body of the European Union




A PAN-EUROPEAN PARTNER NETWORK

Innovation Hub North
Lulea, Sweden

Coverage of the entire raw materials value chain

Innouati:on H'lgl_blBgltic Sea
. . . Spoo, Finlan
World’s largest community in the raw materials

sector

Over 120 core and associate partners and 180+
project partners

Berlin,l-i!.igrmanv
: Innot:ationBHlu_b West Inno\;]:atilon I;hildeast
22+ COuntrleS esuven, Belgium roclaw, Polan
6 Innovation Hubs across Europe
reiberg, Germany

) . Innovation Hub Central
8 Regional Innovation Hubs/Centers

Innovation Hub South
Rome, Italy

Headquarter in Berlin, Germany

Countries covered by EIT RawMaterials [l Innovation Hub
EU countries B RIC (Regional Innovation Center)

RIS HUB (Regional Innovation Scheme)

EIT RawMaterials is supported by the EIT,

‘ ert RSWME'UEF‘IB'S ‘ a body of the European Union
Connecting matters




EIT RAWMATERIALS INNOVATION THEMES

. EXPLORATION & MINING

AND RAW MATERIALS RESOURCE
ASSESSMENT

AND MATERIAL CHAIN
OPTIMISATION OF END-OF-LIFE

PRODUCTS

_® PROCESSING
o INCREASED RESOURCE EFFICIENCY
IN MINERAL AND METALLURGICAL
PROCESSES

IN CHALLENGING ENVIRONMENTS

SUBSTITUTION o CIRCULAR ECONOMY o~

OF CRITICAL AND TOXIC MATERIALS DESIGN OF PRODUCTS AND SERVICES
IN PRODUCTS FOR OPTIMISED FOR THE CIRCULAR ECONOMY
PERFORMANCE

(eit ) RawMaterials
Connecting matters

EIT RawMaterials is supported by the EIT,
a body of the European Union




INNOVATION,
EDUCATION AND

ENTREPRENEURSRHIP
ACTIVITIES

TAL
T

MATCHMAKING &
NETWORKING ACCELERATION ACADEMY

Digital platform:
RM InfoCenter

Events:
RawMaterials Summit,
Expert Forums

Up-scaling Innovation
Projects

Matches:
Alumni Community

Start-up Booster

Master Education
PhD Education

Lifelong Professional
Education

Internationalisation /

RM Accelerator

Wider Society
Learning

TalTech is core member of the EIT Raw Materials network

ECH Since 2015, have participated in 44 projects with more than 3,5 MEUR

EIT RawMaterials is supported by the EIT,
a body of the European Union

( et ) RawMaterials
Connecting matters



ert RawMaterials Hub
Regonal Caenter Baltic

1862

TRAKEL kty | B PE‘%:H

technology
RIGA TECHNICAL
UNIVERSITY

1922

EIT RawMaterials is supported by the EIT,

( ert REWMB'UEF‘I8|S a body of the European Union
Connecting matters




With the collaboration:
RIS HUB Baltic

Riga Technical Uni
Kaunast Technical Uni
Callio Lab

Oulu Mining Schools
Oulu University

Future PhD candidate
Internships

Deep Learning Skills
Entrepreneurship

PHD SCHOOLS 2 4=

4

RawlVatenrials

Connecting matters

EIT RawMaterials is supported by the EIT,
a body of the European Union



EIT RAWMATERIALS INNOVATION THEMES

* Exploration and raw materials resources
assessment

* Mining in challenging environments

* Increased resource efficiency in mineral
and metallurgical processes

* Recycling and material chain optimisation
for end-of-life products

* Substitution of critical and toxic materials
in products for optimised performance M

* Design of products and services for the Ve
circular economy
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EXPLORATION MINING RAW MATERIALS
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CLIMATE

GREEN ~ NEUTRAL BY
TRANSITION




CIRCULAR ECONOMY CORE LAB

= CECL is a cooperation platform for the circular economy of the university and an instrument for
coordinating innovation and exchanging information between disciplines in the circular
economy.

= The core lab is a single point of contact for finding the competencies and services of the circular
economy of the technical university and for the smooth implementation of various forms of
cooperation.

Sustainable technologies

- Valuation of resources

- Circular economy of secondary raw materials
- Valuation of biomass

- CO2 valorisation

. . . - )
A sustainable society oy, e NSRRI AL BN N
- Sustainable entrepreneurship "CH) PNt - B
- A smart society : D\, A« I
= Contact: Karin Kaar, karin.kaar@taltech.ee N CORE LAB - ONOMY

TREL | B
C
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- Coworking space

- Entrepreneurship
 Group meetings

* Business creation
 Thematic seminars
- Matchmaking
 Networking events

TREL | B
C

15.05.2024
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CENTRE OF EXCELLENCE IN CIRCULAR ECONOMY OF STRATEGIC
MINERAL AND CARBON-BASED RESOURCES (SOURCES)

Strategic Mineral Resources

MINERAL
RAW \
MATERIALS § EFIRALTICN .
~ 4 PLATFORM
T e &8 CHEMICALS
“E 5 RESOURCE l Carbon-based Resources
o (e e
' PL |
co, | WASTE = ' v
. p 4 L:- — -
N SUSTAINABLE
; PROCESSES
~ SUSTAEIN’;:BILITY \/ ‘WATER =
RCULA PURIFICATION
\?USINESg  INNOVATIVE #L TEXTILE
"'mnowalss ‘@ 2 RECYCUING -
é MATERIALS
FROM WASTE i

Circular Business Eco-System and Modeling Circular Technologies Upscaling

TAL
TECH

TALLINN UNIVERSITY
OF TECHNOLOGY

Centre of Excellence (CoE) focuses on fostering innovation in resource efficiency,
promoting circular economy practices, utilising local resources, ensuring safe
material circulation, and educating researchers to reduce environmental impacts.

It centers around four key areas:

= Strategic Mineral Resources (SMR),

= Carbon-Based Resources (CBR),

=  Circular Technologies Upscaling (CTU),

=  Circular Business Eco-System and Modeling (CBEM).

The SMR group maps critical materials in waste streams, including renewables,
for extraction and reuse while minimizing hazardous waste.

The CBR group develops eco-friendly pathways for essential chemicals and
plastics, also assessing their environmental impact.

The CTU group pioneers waste reduction and recycling methods for aqueous and
solid waste, incl. water purification.

The CBEM group analyses sustainable business ecosystems and value chains.

This CoE's interdisciplinary approach will benefit both Estonia and Europe by
advancing circular economy.

https://taltech.ee/en/sources



https://taltech.ee/en/sources

MINERAL VALUE CHAIN OF PRODUCTION

Crushing and sieving

Grinding Customer

Bucket-crusher Enrichment
Jaw crusher :
Cone crusher Rod mill

. Cyclones
Impact crusher Ball mill Sepm e

Roller crusher Hammer mill Flotation
Dry/Wet/Chemical

Standards for Products; Quality measures Product
Laboratory analytical work Quality Control




Veiko Karu
Senior Project Manager

Tallinn University of
Technology

veiko.karu@taltech.ee
linkedin.com/in/veikokaru/

Photo by Stella-Kaisa
Kanemagi
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Madalina Ivanica

Deputy Head of Unit on Energy Intensive Industries,
Raw Materials and Hydrogen of the DG GROW
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Horizon Europe Raw Materials
Funding Opportunities

EU Research & Innovation for sustainable and efficient

raw materials value chains
Brussels14-05-2024

Dimitrios BILIOURIS, Project Adviser, Raw Materials Sector, B.3.1 HaDEA



Risk mitigation PRIORITIES

. Str_ategic StOC_kS CRITICAL RAW MATERIALS
+ Joint purchasing platform > Whole EU economy

STRATEGIC RAW MATERIALS

: o . , (SRM)
Risk monitoring Strategic projects > Key for strategic technologies
« Criticality assessment - * Extraction, processing, reen, digital, defence and
* Stress tgsts C r I t I Ca I recycling, substitution; (g &
- In the EU and outside; space)

 Early warning system

* Foresight * Faster permitting and
+ Supply bottlenecks Raw judicial procedures, help

analysis with financing and off-takes 2030 BENCHMARKS
SRM supply security

[ ]
Materla IS * extraction capacity >10%
* processing capacity >40%

* recycling capacity >25%
Act ycling capacity

Diversification of supply
e <65% from a single third
country.

Exploration
* New deposits

Circularity

* Increased recycling
* Recyclability of magnets

European |
Commission




Critical and Strategic Raw Materials 2023

34 RAW MATERIALS DEFINED as CRITICAL and

e Antimony . . e Scandium
* Arsenic * Feldspar . *
. * Fluorspar . * Strontium
* Baryte . . e Tantalum
* Beryllium . . *
. e Hafnium * Niobium .
. e Helium « Phosphate rock * Vanadium

. . * Phosphorus

Coking Coal .

European
Commission




Raw materials R&D funding

RAW MATERIALS

RESEARCH & INNOVATION \‘ POLICY SUPPORT

€535 M ) €48 M

Funding opportunities in the entire
value chain for the sustainable
supply of raw materials
(exploration, extraction,

processing, reuse, recycling &
recovery, substitution)

POLICY SUPPORT
24 PROJECTS
€48 M

ERA-MIN

6 PROJECTS
€36 M

PRIMARY RAW MATERIALS

L 91 projects under H2020 out of which 31 Bh=
/@\ are still managed by HaDEA %%E

over €1 bn total EU funding

= under Horizon 2020 (2014-2020) and
Horizon Europe (2021-2024, estimated
budget for 23-24)
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HE Overview calls raw materials 2021-2024* oIS el

RAW MATERIALS

1y

~ - Research &
PRIMARY RAW MATERIALS - O = innovation
T3 €456.7m

EXPLORATION EXTRACTION ﬂ]u| Policy
: : support
16 projects _ i
€98.8m .
PROCESSING|
9 projects
LS €74.3m
THROUGHOUT &
THE PROCESS éy
SUPPLY CHAIN 5
7 projects o
€78.1m >
%
POLICY SUPPORT %,
4 projects (o]
€14.8m REUSE, 93s
RECYCLING
& RECOVERY

*Estimated budget and number of
projects for 2023 2024

m European
Commission



Cluster 4 Digital, Industry and Space — Raw materials part

Call HORIZON-CL4-2024-RESILIENCE-01
Opening: 19 Sep 2023, Deadline(s): 07 Feb 2024 (CLOSED)

» HORIZON-CL4-2024-RESILIENCE-01-01: Exploration of critical raw materials in deep land deposits (RIA) 20M

» HORIZON-CL4-2024-RESILIENCE-01-04: Technologies for processing and refining of critical raw materials
(1A) 22M

» HORIZON-CL4-2024-RESILIENCE-01-08: Rare Earth and magnets innovation hubs (IA) 32M

» HORIZON-CL4-2024-RESILIENCE-01-10: Addressing due diligence requirements in raw materials supply
chains (CSA) 2M

» HORIZON-CL4-2024-RESILIENCE-01-11: Technologies for extraction and processing of critical raw materials
— focused on strategic partnerships with Canada and Ukraine (IA) 15M

European |
Commission
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Raw Materials Week ec.europa.eu/raw-materials-week

9-13 December 2024
in Brussels

g
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Infoday on Raw materials - Horizon call 2025 on 9 Dec 2024

European |
Commission



https://ec.europa.eu/raw-materials-week

Thank you

© European Union 2020

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by
the EU, permission may need to be sought directly from the respective right holders.
Photos, source: Freepik, Unsplash, Derek Leung — Icons, source: Flaticon



https://creativecommons.org/licenses/by/4.0/
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David W. Pennington, PhD

Joint Research Centre
Directorate D — Sustainable Resources

@ RawlViaterials
Connecting matters
I h

EIT RawMaterials is supported by the EIT,
abody of the European Union
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Introduction to
https://rmis.jrc.ec.europa.eu/

m European |
Commission

Research and innovation

RMIS — Raw Materials Information System

Home Topics Search Library About Contact

News and events

SECURITY OF SUPPLY, MATERIAL AND COUNTRY PROFILES, TRADE, TECHNOLOGIES, BATTERIES, VEHICLES, CRITICAL RAW MATERIALS,
MATERIAL AND COUNTRY PROFILES, SECURITY OF SUPPLY, TRADE, ENVIRONMENT, CIRCULAR ECONOMY, INVESTMENTS, SOCIAL ASPECTS, ADVANCED MATERIALS, STRATEGIC MATERIALS, AUTONOMY, SECURITY OF
CRITICAL RAW MATERIALS COUNTRY DATA SUPPLY, SECTORS

Raw materials' profiles Extra-EU Country Profiles Technologies and sector profiles

=N
@ RawlViaterials

Funded by the Investing Conpecting matters

European Union in your future

EIT RawMaterials is supported by the EIT,
abody of the European Union


https://rmis.jrc.ec.europa.eu/
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Dirk Fincke

Aggregates Europe

@ RawlViaterials
Connecting matters
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Aggregates Europe - UEPG represents the European Aggregates Industry

The European Aggregates Industry comprises

15 000

companies (mostly SMEs),

The European [tu';".t: +EFTA, 2018]

J(Hrlrul( agemanda |If

)
A
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AAAAAAAA
daassasss  tonnes per year,

representing an annual turnover

estimated at €15-€20 billion : 2 ( S O OO

The European [EU+EFTA, 2018] average
sites across Europe,

demand for aggregates is almos 4
= Gtonnes .
per capita per yeat ﬂ‘]‘]‘m ZOO OOO

e

people employed

|ll1:']|||'v1|\’

progucing aqaqr

Antonis Antoniou Latouros
President
Aggregates Europe - UEPG



ON SAND & SUSTAINABILITY

Table 3 : 10 Recommendations to Avert a Crisis

. Recognise sand as a strategic resource that delivers critical ecosystem services and
Recommendation 1 °9 g y

UN® 5@

environment
programme

Sand and Sustainability: . Include place-based perspectives for just sand transitions, ensuring the voices of all
10 strategic recommendations Recommendation 2

to avert a crisis

underpins the construction of vital infrastructure in expanding towns and cities globally.

1972-2022

impacted people are part of decision-making, agenda-setting and action.

i Recommendation 3 Enable a paradigm shift to a regenerative and circular future.
: , Recommendation 4 f&dnpt strateglc raml mteqrated pnllqu and legal fmmeworksrtjnrlznntally, vertically and
" intersectionally, in tune with local, national, and regional realities.
Recommendation 5 Establish ownership and access to sand resources through mineral rights and consenting.

Map, monitor and report sand resources for transparent, science-based and data-driven

Recommendation 6 . .
decision-making.

Recommendation 7 Establish best practices and national standards, and a coherent international framework

Promote resource efficiency & circularity by reducing the use of sand, substituting with

Recommendation 8 . . : i
viable alternatives and recycling products made of sand when possible.

Source responsibly by actively and consciously procuring sand in an ethical, sustainable, and

Recommendation 9 . .
socially conscious way.

Restore ecosystems and compensate for remaining losses by advancing knowledge,
mainstreaming the mitigation hierarchy, and promoting nature-based solutions.

Recommendation 10



https://unepgrid.ch/storage/app/media/Publications/2022sandandsustainabilityreportfinal.pdf

RAW MATERIALS ACT

Why essential raw materials? An example:

“Manufacturing wind turbines and components requires stable, secure supply and cost-competitive supply of raw materials such as concrete,
iron, and steel that make up more than 90% of the mass of a turbine, including the foundation.” Wind Europe, Nov 2022

Our colleagues from the German Aggregates Federation (MIRO) stated in the German
Parliament during a hearing in 2023:

1. One 3-megawatt wind turbine requires 1,300 t aggregates for the base plus 700 t for the tower;

2. The German Government plans to build 30 wind turbines per week to achieve the
"Energiewende” i.e. 1,560 wind turbines per year;

3. That means more than 3,000,000 t of aggregates per
year for the wind turbines only (not counting for
infrastructure), or the total annual average production [
of an additional 20-30 aggregates sites, not yet
permitted.

4. And we need access now!



https://windeurope.org/policy/position-papers/the-eu-raw-materials-act-windeuropes-contribution-to-the-european-commission-consultation/
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What about all the other
essential raw materials?

strategic raw material

Brussels: From now on
projects.

focus on critical and

Meanwhile in the offices in charge of land use planning and permitting procedures:
Good news from



“Supply issues of sand?
We have it everywhere!”

"If not critical nor strategic,
why bothering?”

"Essential raw materials could
be covered at national level.”

"If not accessible in one country, it
could be imported from another!?"



ICAL RAW MATERIALS ACT

“...the Commission’s proposals presented today are a blunt instrument that could
WWEF do a lot of unnecessary damage along the way, especially to nature and

. . . "
biodiversity.
Source: https://www.wwf.eu/?9452966/PR-NZIA-CRMA-Proposal

“The EU’s new Critical Raw Materials Regulation fails to tackle rampant
overconsumption and deliver justice for communities facing mining”

Source: https://friendsoftheearth.eu/press-release/new-eu-raw-materials-plans-fail-to-deliver-justice/

Friends of the Earth

The European

Environmental Bureau "EU’s Critical Raw Materials Act: A Mixed Bag of Aspirations and Shortcomings”

Source: https://eeb.org/eus-critical-raw-materials-act-2/



https://www.wwf.eu/?9452966/PR-NZIA-CRMA-Proposal
https://friendsoftheearth.eu/press-release/new-eu-raw-materials-plans-fail-to-deliver-justice/
https://eeb.org/eus-critical-raw-materials-act-2/
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At the EU Sectorial Social Dialogue Committee for the Extractive Industries we reviewed the
provisions of the Critical Raw Materials Act (CRMA) and cleared up some wide-spread claims.

1. The CRMA is a step in the right direction!
> Sure, but most raw materials needed for the green & digital transition are left out and behind.

2. The CRMA will have positive side effects for all the other raw materials!

> Absolutely unclear and the possibility of negative side effects is given with competent
authorities for permitting and land-use planning already heavily charged and are now requested
to prioritise.

3. The CRMA has raised the importance of raw materials for our economy!
> Yes, but the debate and most of the EU events are exclusively around
critical raw materials, thus, addressing a fraction of the needed supply.

Europe needs all raw materials, not a selection.
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The Essential Raw Materials Coalition Policy Dinner in the European Quarter

in Brussels

@
u‘i, |

y

,’-‘
z"; p’p

Next steps for The Essential Raw Materials Coalition

* Observe the implementation of the Critical Raw Materials
Act and the impacts on essential raw materials

« How to ensure sustainable supply of non-critical/non-
strategic raw materials if not through the Critical Raw
Materials Act?

« Gather fact and figures on the risk of supply for essential
raw materials before they qualify as critical

« Exchange on strategy between partners of the Coalition

11 Message: The EU Green Deal and its objectives need all
i raw materials!


https://www.linkedin.com/feed/update/urn:li:activity:7135930695981371392

EU BIODIVERSITY STRATEGY 2030

DESIGNATION OF PROTECTED AREAS

« BDS 2030: main targets

» Expansion of protected areas to at least 30% of EU’s land
and seas:

« Strict protection of at least 10% of EU’s land and seas;

* Development of legally binding nature restoration
targets (cf. Nature Restoration Law);

* Development of a Trans-European nature network

30%

of land in
Europe

30%

of sea in
Europe

> ‘\"
NATURA 2000




DESIGNATION OF PROTECTED AREAS

 Lack of transparency & stakeholders’ involvement regarding the designation process by
Member States of protected and strictly protected areas.

 Letter to Commissioner Sinkevicius to raise the issue and meeting with Commissioner’s cabinet.

Percentage of land Percentage of marine waters
covered by protected areas covered by protected areas



https://biodiversity.europa.eu/countries/estonia

EU BIODIVERSITY STRATEGY 2030

Spatial distribution of protected areas network

Protected areas designated under national laws Designated sites in the Natura 2000 network
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https://biodiversity.europa.eu/countries/estonia

EU BIODIVERSITY STRATEGY 2030

EU SOIL MONITORING DIRECTIVE

> Key objective is to address key soil threats, it requires Member States to monitor
soils and obliges them to take measures to improve soil health.

» Agenda:

» Publication by the Commission proposal 05/07/2023
» Parliament & Council debate

» AGRI opinion voted on 13 February 2024

» ENVIon 11 March 2024

» European Parliament plenary vote on 10 April 2024

» Debate in Council on the impact of mining/quarrying
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Aggregates Europe - UEPG
Square de Mee(s 40, 1000 Brussels
secretariat@aggregates-europe.eu

EU Transparency Register:
15340821653-49

WWW.aggregates-europe.eu

in Aggregates Europe - UEPG

y UEPG_Aggregates
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> Aggregates Europe - UEPG



https://be.linkedin.com/company/uepg-european-aggregates-association
https://www.youtube.com/channel/UCZIjw-xAPoKGTUKczCzAYyQ
https://twitter.com/UEPG_Aggregates
https://www.instagram.com/uepg_agg/
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Arnout Lugtmeijer
Trisector OU

(eit ) RawMiaterials
Connecting matters

EIT RawMaterials is supported by the EIT,
abody of the European Union



Resource Efficiency
Put in Practice

Arnout Lugtmeijer
Trisector CEO

C Trisector



Sustainable Economic Development is the New Norm

* Sustainable Economic Development

* Technology Reconsidered

* Rethinking Resources

C Trisector

RETHINKING RESOURCES



Insight

* Mine Tailings

* Turning Mining Left-Overs to Sustainable
Products

* Innovation Leadership

C Trisector

RETHINKING RESOURCES



The Big Picture

Zero Waste Upcycled Raw Carbon Free
Technology Materials Logistics

Calcium Carbonate
° e . B |[= _ e L .
|' Industrial Minerals —  _—>
Fo) = : l {0}

L1
L1

Kerogen Concentrate

¢ Mineral Waste Rock From Waste to Climate Neutral Raw Materials Integrate- -

H L ray +

Value Added Raw
Material Applications

sles

Clean Energy

~ Data Driven Ecosystem

2 Trisector

RETHINKING RESOURCES



Applications for Upcycled Raw Materials

Paper Geopolymer & Plastics
Construction Material

Adhesive & sealant New Composites Rubber, environmental, .
etc.




Resources for Driving Innovation

Human

Facilities

Technology

Financial

Legislators

C Trisector

RETHINKING RESOURCES



Legislators Play a Crucial Role

* Policy Framework
* Funding and Incentives
* Regulatory Compliance

* Stakeholder Management

* Promotion of Innovation Ecosystem

2 Trisector

RETHINKING RESOURCES



Thank you!

C Trisector
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