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Who we are () iy
AEstablished in 2022 as a Community Interest Company
ATeam of eight Directors

ASupported by a Steering Committee of seven world -leading
experts

A70+ Members



Purpose & Promise Q) sty

Our Purpose

ABy 2030, biodiversity is fully integrated into business
decision -making; is valued, conserved, restored, and
managed sustainably; delivering benefits to the planet,
people, and businesses, across all sectors.

Our Promise

AAccelerate the mainstreaming of biodiversity as a key part of
business operations and public decision -making.



Our Strategic Priorities
2024

AMember Communications
APolicy Engagement
AKnowledge Sharing
AMeasurement & Metrics

0 UK Business
& Biodiversity
Forum
Member -based Activities:

ABiodiversity Summit, Insight
Series, Nature Positive
Workshops

ACOP16 Programme

AToolkits, Intelligence &
Reports



Nature Positive Business Pledge ) it

Nature
Positive

Business
Pledge

o To To e

' Forum

Network of businesses taking
action to halt and reverse their
impact on nature

Start to take steps to understand
Impacts and dependencies

Set goals
Report transparently
Abide by nature positive principles
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Newcastle
‘&’ University

Advancing Emerging Solar
Technologies for Energy
Security

Natural Capital & Infrastructure Community
of Practicec Feb 2025

Dr Amy Neild S
Amy.Neild@newcastle.ac.uk s

From Newcastle. For the world.



Newcastle

ProjectViTAL Droval ggliencastle
«AL< |

©)
To create a living laboratory for the RAF and the MOD to investigate new an(As XA
emerging technologies for tackling climate change. ds B

Aim

The VIiTAL Living Lab and evolutions of Experimentations

Living Lab at RAF Leeming
provided a framework to
enable rapid assessment

Concepts Prototypes Solutions Applications

of new technologies / ) /@;’g} ) / )
under realworld \_/ \_/ \_/ \/ s
conditions. . | | |

VIiTAL Living Lab

\\

g
8
3
8

The methodological framework of ViTAL Experimentations

Doing the science withtakeholders embeddedneans we camdentify the challengeghat are important to them.

From Newcastle. For the world.



ProjectViTAL Deora lioweastie
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BT) W

Farinershio working =
with the RAF '

P‘m

From Newcastle. For the world.



ProjectViTAL prisel dinitis

KSAL
Aim- To create a living laboratory for the RAF and the MOD to investigate new an(= @ﬂ
" emerging technologies for tackling climate change.

1
\

1. Carbon accounting Prof Oliver Heidrich

T

8

2. Integrated solar technology Prof Libby Gibson

4

3. Carbon capture; Prof David Manning
4. Geothermal systent Dr Mark Ireland
5. Hydrogen economy and sustainable transpayfrof Phil Blythe

6. Life Cycle AssessmeqgtProf Oliver Heidrich

From Newcastle. For the world.



Solar PV In the Net Zero Scenario

OroyaL &5 Newcastle
AIRFORCE Unlversﬂ:y

Figure 2.17 = Total installed capacity and electricity generation by source
in the NZE Scenario, 2010-2050 [1]

Installed capacity

Electricity generation
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Hydrogen and ammonia Fossil fuels with CCUS M Coal unabated

Natural gas unabated m Qil W Batteries

[1] IEA (2023Net Zero roadmap: A global pathway to keep the’@.goal in reach

Each day:

173000 TW

reach the
surface of the
Earth

From Newcastle. For the world.



Solar PV in the Net Zero Scenario Orovas gglewcastle

70 GW
British Energy
~17 GW Security Strategy
Current UK
capacity

3 2025 X 2030 P 2035 23 2050 B

4347 GW /t)\YI-8§SGV\//KI- 3S / 2
Clean Power 2030 u y
) Balanced Pathway
Action Plan

From Newcastle. For the world.



®royaL Newcastle

Solar PV Iin the MOD AIRFORCE ® University

x MOD operates over 1.4% of the UK land mass ¥

X McKinsey reports that a typical base could support its annual electricity demand witl
40 to 50 acres of solar panels (~ roof area of a-smdd site) =

Decentralised energy
reduces reliance on external

grids, increasing energy

resilience and security.

[2] Ministry of Defence (2024Y10OD Land Holdings: 2000 to 2024
[3] McKinsey & Company (202Z2¢carbonizing defence: Imperative and opportunity From Newcastle. For the world.



Solar PV in the MOD prisel dinitis

X Solar PV can also play a critical role in supportingiodf operations in remote
environments.

X NATO exercise Capable Logistician 2015 saw solar panels air dropped to troops,
allowing them to be independent from power grids, diesel generators and roads.

Solar PV provides a significa o _w
operational advantage, S R —

Increasing flexibility in
remote environments.

[4]NATO(201) ! ¢h &{ YI NI 9y SNH&¢ SESNDAAS 3ISGa dzyRSNBL & Ay | dzy 3l NE
From Newcastle. For the world.



Newcastle

Importance of Innovation SaRoraL g aneastie

a Istrategic competitionexists between all nations to be the first to capture the military
benefitsofy Sg SYSNHé GéelJSa YR USOKy2f23IASac
- Defence Operational Energy Strategy, Foreword by CDLS andMilC&S

From Newcastle. For the world.



Advantages of Emerging PV SaRovAL R Naeastie

* Lightweight & Flexible * Earth Abundant Materials
/ U Can be integrated onto J U More secure supply chain <

more surfaces/roofs for UK markets @

N Higher Efficiencies - Low-Light Performance
J i Designed to absorb a wit o 7~ J U Perform better in low
range of light s i light/cloudy conditions
Indoor Compatibility 7 Simple Fabrication
/ (i Can be tuned to specific / 0 No energy intensive v

lighting types refining processes ”'\\\\55

From Newcastle. For the world.



Emerging PV for Defence OrovaL iggiewcastie

How can these advantages benefit defence operations? i

Portable Power Generation

Hangar Roof Deployment

[5] U.S. Army (201@rmy evaluating transportable solpowered tents
[6] U.S. Army (20148oldiers of the future will generate their own power From Newcastle. For the world.



ProjectViTAL prisel dinitis

X Energy Security in Defence
x 'YQa {dzalGl Ayl oAcf]
Goals

x Collaboration and Stakeholder
Driven Science

X Innovation and Technological
Advancement

x RealWorld Challenges

x  Circularity and Sustainability

From Newcastle. For the world.



®royaL Newcastle

A Linear vs. Circular Economy AIRFORCE % University

REEURBIS
RECYCL REMANUFACTU

FINITE MATERIALS

The circular economy tackles climate change and other global challenges like biodiversity loss, waste and pollution by kiteggoup
economic activity from the consumption of finite resources. It is based on three principles driwedesign

A Design out waste and pollution
A Keep products and materials in use (at their highest value)
A Regenerate nature

From Newcastle. For the world.



Advantages of Circularity in the MOD

O®royaL E=Newcastle
AIRFORCE Un1vers1ty

/J\ Resource Security

U Mitigates risks associated with
- global supply chain reductions

—

v
v

LongTerm Readiness

U Extends equipment lifecycle to
ensure operational capability

/ \ Cost Effectiveness
J - U Reduces procurement and
/ disposal costs through resource

— repurposing

v

v
v

v

N

Drives Innovation

U Advancement in materials science,

recycling and repair technologies for
defence

Sustainability

U Aligns defence operations with
sustainability goals

SeltSufficiency

U Reduces reliance on external

resources to enable independent
operations

From Newcastle. For the world.



Silicon PV Technology SoRovaL R lioncastie

Technically possible,
very energy intensive

MAINTAIN/
RECYCL g PROLON(
. e
Silica

é ° O o PARTS MANUFACTURER —— PRODUCT MANUFACTURER —p SERVICE PROVIDER —_ ‘ —_ M

FINITE MATERIALS Polysilicon refining 2 FSNJ b / St t [a 2 Rudeast USER

REFURBIS
REMANUFACTU

REUSE/
REDISTRIBU

Electricity/ Rooftop PV

From Newcastle. For the world.



The Circular Economy SoRovaL R lioncastie

REFURBIS
RECYCL REMANUFACTU

FINITE MATERIALS

By implementing a device designed for esud-life reusability, and by offering a service that
facilitates this reuse, we effectively close the loop for a circular economy

From Newcastle. For the world.



ProjectVITAL Case Study Orovas gglewcastle

Spra rolysis Screen Print + Screen Print + Screen Print + 0

Hot Anneal Hot Anneal Hot Anneal / o o
1 wastefront |

= - -

()

@ \ Perovskite Re

Perovskite
ion
infiltration

MAINTAIN/
REUSE/ PROLONG
REDISTRIBUTE -

FHaTy ey Perovskite
AN 4 dissolution with_
solvents

Reannealing of
stack

SERVICE PROVIDER —p

From Newcastle. For the world.



ProjectVITAL Case Study

O®royaL E=Newcastle
AIRFORCE Unlversrcy

Screen Print +
Hot Anneal

Screen Print + Screen Print +
Hot Anneal Hot Anneal

= - -
A\

()

@ \ Perovskite Re
avend 3 infiltration

$I\yodis Perovskite
AL dissolution with
solvents

Reannealing of
stack

Spra rolysis

Perovskite
Infiltration

ProjectViTAloutdoor data has
uncovered a mechanism to maintain
and extend the lifespan of the

devices!

MAINTAIN/

. o)) PROLONG

From Newcastle. For the world.



ProjectVITAL Case Study OrovaL gglNewcastle

Are we able to fabricate an emerging PV Iin the UK using waste
streams to ensure circularity and energy security?

Photoactive layer: Halide perovskites G, Recovered lead from battery waste

Carbon .

Recovered Zrgrom ceramic waste

Recovered Tigdrom paint waste

FTO
Glass ‘\

Triple Mesoscopic Stack

Recycled glass (manufactured in the UK)

From Newcastle. For the world.



Newcastle

Acknowledgements SaRoraL g aneastie
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ROYAL -
AclgFgRCE wastefront

ooooo

--------- ‘ceHus e
ProjectVITAL * y O iy N
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L BT
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From Newcastle. For the world.



= Newcastle
& University

Thank you
Any questions?

From Newcastle. For the world.



®royaL Newcastle

Power and cost calculations AIRFORCE D University

Peak output of solar panel under ideal conditions (when exposed to direct sunlight at 1060 W/m

For our silicon panels:

U Silicon panel 400 W of peak power with 1.94 m
0 4 panels =7.76 ir 1.6 kW

U Peak power density 206.2 W/n#%

U Costof 4 panels £756

For circular emerging PV technology:

U Good minimodule (12.87%) 0.772 W of peak power with 60.08%¢m
U 1 panel seen in picture (0.252% 32.47 W

U For same area as silicon system, 7.726m m | 2

U Peak power density £28.77 W/n?

U Area of emerging system =12.43 m
U At £40/n? 12, cost of emerging system to provide 1.6 k\&#/497.20

** general estimate for perovskite module production hovers around-$80 per square meter, assuming similar efficiencies and
economies of scale as other perovskite technologkGS Energy LetR022, 7, 9, 3039z73044)

[1] Nano Energy 2020, 74, 204842 (https://doi.org/10.1016/i.nanoen.2020.104842 )
[2] ACS Energy Let022, 7, 9, 303973044 (https://doi.org/10.1021/acsenergylett.2c01728 ) From Newcastle. For the world.


https://doi.org/10.1016/j.nanoen.2020.104842
https://doi.org/10.1021/acsenergylett.2c01728

Outdoor data OrovaL ggNewcastle

—~0.8 I

Minimodule outdoor test between February and May 2024 So7 | " 4 4
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From Newcastle. For the world.



Outdoor data

O®royaL E=Newcastle
AIRFORCE Un1vers1ty

Perovskite PV thrives under low light
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Outdoor data

O®royaL E=Newcastle
AIRFORCE Unlversrcy

Voc (V)

0 to 23 days

)

Voc
Predicted Voc

11

°O to

81 days

Voc

Predicted Voc ||

O to 81 days

Voc
Predicted Voc

I
0.3 0.4 0.5
Sunlight (sun)

1 1 1
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Durability of devices upon outdoor exposure dependent
on architecture

u Failure of encapsulation (Epoxy) upon heat exposure from the s

A
A

Time (days
c A

7
61
51
i1
30
20

10

Degradation below gf of Planar Perovskite within a week
Increase in performance for the TMS minimodule and
stabilisationfor 80 days

No changes in Si reference minimodule

From Newcastle. For the world.



Outdoor datag planar perovskite

OroyaL &5 Newcastle
AIRFORCE Unlversﬂ;y
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NC&I COP Break

www.teamdefence.info

Break

https://www.gov.uk/government/publications/sustainableirculareconomicsfor-defence
conceptnote

collaborating and optimising the value from business information working across Team Defence


https://www.gov.uk/government/publications/sustainable-circular-economics-for-defence-concept-note
https://www.gov.uk/government/publications/sustainable-circular-economics-for-defence-concept-note

Strategic Command
‘@ Defence Support

ategc Command

W Str:
@ Defence Sup

Sustainable circular
economics for Defence

concept note
Circular Economics for Defence

Concept Note Context and Overview



Strategic Command _ _
Defence Support Climate Changanavoidable Impact

CERTAINTY OF CLIMATE CHANGE

o bseved  Attibued  PojecedateWwi(
Change in Indicator (since 1950) (since 1950) . +2
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. Lo 'x i
or intensity Main driver . G ; ? k f

J - g el Sagt))
Cold extremes: Frequency or intensity o R f "
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< o tf v i
N J . J by
R Main driver of the ¢ ¢ \ » o7
Heavy precipitation events: Frequency, iori 3 P
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reglonf with good of heavy precipitation in reg e T 7 :
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Intensity and/or frequency in some regions in some regions compared to observed compared to 1.5°C compared to 2°C of M Fo §
changes of global warming global warming : i N Y

B -
___ - - b3 o
Precipitation associated with 1\ J 'P ¢ T y: y ¢ ,"’

tropical cyclones Rate +11% Rate +14% Rate +28%

Tropical cyclones: Proportion T J 1\ T 1\

of intense cyclones +10% +13% +20%
Compound events: Co-occurrent ¢ ot/ ¢
heatwaves and droughts (Frequency) (Frequency) (Frequency and intensity increases with warming)
Marine heatwaves: Intensity & frequency ’P . v ¢ J y
(since 1900) (since 2006) Strongest in tropical and Arctic Ocean . ‘
3 ’
Extreme sea levels: Frequency ¢ J ¢ “ '
(since 1960) (Scenario-based assessment for 21st century) A &
medium confidence likelythigh confidence veryliccly [ extremely licely [ virtually certain Predicte;! Change in Growing Season Mean Leaf Area Index (2081-2100, %)
||
=25 0 25 50 75 =100
@
c C : A It was established that the world is greener early 1980s
I D Intergovernmental Panel on Climate Change (IPCC) A 2000-2018 Increase in global green?]ess y
i : i limate

A Predicted increase in greenness (also in the Arctic)

OVERNMENTAL PANEL ON . . .
climate change ~ Change 2021: The Physical Science Basis


https://www.ipcc.ch/report/ar6/wg1/chapter/technical-summary/
https://www.ipcc.ch/report/ar6/wg1/chapter/technical-summary/
https://earthobservatory.nasa.gov/images/146296/global-green-up-slows-warming

Key Facts on " Al o Yo

Global Materlals Use 7 . A China became a WTO member in 2001

mhn,m.;‘m;am ‘;& ing e . A China is still considered a 'developing country'
scrstesma Ml oo A Developing countries have a WTO differential and more favorable

treatment WTO | Development Special and differential treatment provisions
- A.wL/{b [ | NBdzy R n p:°:35% &f glab&® GIPR Q &
fise o A Ultimate impact of BRICSHI likely be measured and incremental

7 tooresy 12 tonwes/
The BRICS group: Overview and recent expansiouse of Commons Library

porcapita per capia

Toxlay, the global economy s only 5,07 dreular —
3 o FIIIIIINN0D
just two yenrs ago it was . 1% prcteny tug s 20y

2020
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—
- 8,000,000 -
2,500,000
— . 7,000,000 Total merchandise
Total merchandise,
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C
B n
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E =
% 3
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1,000,000 Canaca 3,000,000 Canada
2,000,000
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https://globaltradedata.wto.org/official-data
https://globaltradedata.wto.org/official-data
https://www.wto.org/english/tratop_e/devel_e/dev_special_differential_provisions_e.htm
https://commonslibrary.parliament.uk/research-briefings/cbp-10136/
https://www.resourcepanel.org/global-material-flows-database

, Strategic Command

Defence Support Raw Materials Exports and Imports trends

RAW MATERIAL EQUIVALENTS OF EXPORTS & IMPORTS Top producers globally of the 18 critical minerals

Million tonnnes, 2017 (% change from 2000)

Country with the highest production of each critical mineral; refers to mined production,

0212 unless otherwise stated. 5-year average production 2016-2020.
REGIONAL OVERVIEW

2,408
+74%)
2,173 Asia &
(HoF Pacific
16,751
1,555 (+110%)
(+118% 13,827
1,228 o
1) 147 110 o 084
Europe
3,810
A 10,332
- — Latin America
&

China Russia India Australia USA Indonesia SaudiArabia Brazll Canada

Caribbean
Republic

2,

Japan Germany India of Kares France ‘3393‘
r ® ‘. 0. o 2,058
PN %:gﬁ +66%) EECCA
WAAASY 3,705
S @ Brazil Democratic South Africa Russia China Vietnam Australia
BN 538 ‘( 2 1,190 Niobium Republic of Congo  Platinum Palladium  Antimony Bismuth Lithium
S\A‘. 909 West Asia (+129 Cobalt Cobalt (refined)
' Y '3 2,649 Tantalum Gallium (refined)
W 1,278 o Graphite (natural)
WA 1,344 Ve 1,228 H
R 200 ‘ Indium (refined)
AW North Magnesium (refined)
America Rare earth elements (oxides)
& s Silicon (refined)
N 5,898 Tellurium (refined)
| Africa Tin (mined and refined)
|
! TOP 10 COUNTRIES 3,343 Tungstlen
2,858 (+51%) Vanadium
L °5° Source: Data from the UK Critical Minerals Intelligence Centre, 2022
wSaAfASYOS F2NJ GKS CdzidZNBY ¢KS ! yAGSR YAY3IR2YQa

UNEP (2020), SUSTAINABLE TRADE IN RESOURCES GLOBAL MATERIAL FLOWS, CIRCULARI#®d AldfionRED&Eronment Programni@lobatResourceOutlook 2024, pdf


https://wedocs.unep.org/bitstream/handle/20.500.11822/34344/STR.pdf?sequence=1&isAllowed=y
file:///C:/Users/colonim100/Downloads/Global-Resource-Outlook_2024.pdf
https://assets.publishing.service.gov.uk/media/62f36bafe90e07714288b188/resilience_for_the_future_the_uks_critical_minerals_strategy.pdf

@  Strategic Command

b4
gy —— o2 I - .
& Defence Support Aluminium trends

Pl

Global Aluminium demand will increase by almost 40% by 2030 and 80% by 2050

(Global Economic Forum)

A In 2023 China has produced 59% of global aluminium production

Export of aluminium scrap from the United (the secondg India- has produced 60/®Iuminum Production by Country 2024
States in 2017. % Russia, 6.85% (202—3)ther S()urce§trategieRawMateriaIsfor-DefenceHCS-$023V2.pdf

A In 2023 China imported the 17.3% Aluminium waste and scrap

https://trendeconomy.com/data/commodity h2/7602

Other countries :
31% A

. ' South Korea

In the first 2 months of 2024, China has increased its aluminium
import of 19%

A Since November 2024 China is easing restrictions on imported
Aluminium

13%

A Chinais the major producer and consumer of Aluminium

worldwide

Li, Q. atal. (2021), Aluminium material flow analysis for production, consumption and trade in China from
2008 to 2017. Journal of cleaner production [online]

China is also the top global supplier of synthetic graphite (replace natural graphite)
StrategiecRawMaterialsfor-DefenceHC S2023V2. pdf


https://worldpopulationreview.com/country-rankings/aluminum-production-by-country
https://trendeconomy.com/data/commodity_h2/7602
https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf
https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf
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P p— Critical Raw materials and minerglsupply risk

US Daparteent of

Supply risk for critical raw materials in military applications EN

Baryllium Copper Iren/Steel  MNeodymium Sarmariurm Tellurium WVanadium Barium  Gallium  Lithium Niobium Thorium | Gaold
Chirormi i Lanthal Platinum Tantalum Terbiu ¥ ttrium Borates  Ind Manganese Sive Zinc Hafnium P B i . H |
i S e e DRl g e e e S 2% s US definitions of critical materials/minerals:

Fighter Aircraft

ﬁ- I oore. Manomece —orum N A Any non-fuel mineral, element, substance, or material that
Dt Copper  Meodymium Tellurium Vanadium Gallium Maolybdenum  Zine the Secretary of Energy determines:
Chromiurn  Dysprosium  Mickel Silicon Metal  Tungsten  Borates Niobium 0 has a hlgh rISk Of Supply Chaln dlsrupt|0n1 and
{/ Gopper  Neodymum  Samarium  Thandum L Ziconkam 0 serves an essential function in one or more energy
Missile technologies, including technologies that produce,

.-_*-SEL‘;":‘”“‘ il el Legend transmit, store, and conserve energy; or
Iron/Steel  Titanium Lithium  Silver Very high risk AA - . .
critical mineral, as:

Submarine

bt onSiea T 5o o [ High risk o Any mineral, element, substance, or material designated
e Copper.Sematm L as critical by the Secretary of the Interior
Corvette Medium risk What Are Critical Materials and Critical Minerals? | Department of Energy
.'\r Berylium  Germanium Mickel Vanadium Cadmium  Indium
Artillery
g g g -g‘;m"um !}h"a’mlum Titanium  Cadmium
opper antalum Yitrium | Indium 1] = . . 0
11l Garmrn T Graphite andaluminium are the materials most
Ammunition
- o 5, commonly used across military applications and are
"l".‘-. ramiuim h;anlzr:nese ihver

also subject to considerable supply security risks"

—bﬂﬂ 'J‘;ﬁit: The Hague Centre for Strategic Studies (2023)

Assault Rifle

f


https://www.energy.gov/cmm/what-are-critical-materials-and-critical-minerals
https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf
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Defence Support

Figure 6. Risk assessment matrix for the air domain
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E Barium Silver
35 Chramium Tharium
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Moy bdenum
Gald
z Halnium
- Selenium
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Materials

Application Domain

Geopolitical
challenges

Stability

Reliability

Geopolitical prob-
lems between
Europe and suppliers

Cobalt Samarium
Dysprosium  Tantabum
Garmanium  Tellurium

Neodymium  Yitriem
Beryllium N
Borates N.,“:?EI Copper
Cadmium E:IIi:.IlJr:T Titanium
Iron/Steel
Lithiuen
Medium High
Impact
Graphite
Air, Sea
China 66.9/120
India: 75.3/120
Brazil: 73.9/120
China: low
India: middle

Brazil: middle

Europe's minimal market
share of graphite makesiit
highly dependent on
Chinese mines.
Moreover, graphite
mining sites are located
in unrefiable countries
affected by internal
issues suchas
corruption.?®

Probability

Aluminium
Air, Sea, Land

China 66.9/120
Russia 726120
Canada 201120

China: low
Russia: low
Canada: high

Chinese production of
aluminium threatens
American production
capacity’® The US also
views import depend-
ency from Chinaasa
matter of national secu-
rity, due to the applica-
tions of the material,
which range from tech-
nology to military.

Figure 9. Risk assessment matrix for the sea domain

High

Medium
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Figure 12. Risk assessment matrix for the land domain
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LUMINIUM*
¢KS ¢2NX RQ&a ferff@uaietatlza SR y 2y
Delivers significant energy and C&#/ings
Enables thalecarbonisatiorof other sectors
Endless recyclability
Many countries are phasing out bauxite production, so the availability
of the resource could be threatene@egicrawvaterialsfor-DefenceHC S2023V2.pdf

75% of all aluminium ever produced is still on the market today
Aluminium in Use European Aluminium

*Aluminum starts out as bauxite ore

A
A
A
A
A
A

A



https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf
https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf
https://european-aluminium.eu/about-aluminium/aluminium-in-use/
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European Union's list of Critical Raw Materials (2020)
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Propulsion
Graphite
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* Medium risk material
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Nickel
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High criticality Moderate criticality
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The Hague Centre for Strategic Studies (2023)

Low criticality
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Materials included in European Commission's foresight study (2020)
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https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf
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T BV Green Transition and Critical Material

Clean and digital technologies are heavily dependent on critical raw materials The green and digital transitions will lead to a drastic increase in European

demand for certain critical raw materials by 2050
Technologies
Materials

Batteries 0 . Additional material consumption for batteries, fuel cells,
Sectors

S\ wind turbines and photovoltaics
, in 2050 compared to current EU consumption of the material in all
applications

Fuel
cells

Renewables

/Hi@ Lithium
Cobalt

PV @3 o ,/ Graphite

2 : E-mobility .
Dysprosium

Robotics '_""’/:/ < =
7 e — @ Neodymium

e — < .
.\M— v ——
Drones Y ‘ - — Nickel

LS Defence
= (» e & Praseodymium

3D & . Space
w Printing - g
,/,’

Wind

Traction
Motors

Moderate Cobalt
PGM:

Low Titanium

i 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60

cT /. .
: %& — X times more

EU Commission (2020) Action Plan on Critical Raw Materials i factsheet, DocsRoom European Commission

G ¢ KS LINE gajzoté, Eobalf an? lhiurmay increase by near00% by 20500 meet the demand for clean energy
0§ SOKy2ft 23ASadé aAiybBnMiheial Ieddity of the XChan fErgrgy TeanskichyWorld Bank Report, 202(

ERMA (2023), Materials for Energy Storage and Conversion A European Call fop2@ftiginl1.pdf



https://ec.europa.eu/docsroom/documents/42852
https://erma.eu/app/uploads/2023/07/e33fa4d1.pdf

Only 7.5% of materials are circled back into the UK economy after use

Recycled materials only¥
How much waste is
exported for recycling?

Defence Waste (notACTO)?
Critical Materials?

Life-through data needed

UK ALUMINIUM

A Limited impact re Ukraine war

A US protectionism will influence the
market

A UK aluminium supply chain remain
vulnerable to unfair competition

and trade tensionsALEEDR The Voice of
the UK Aluminium Industry




